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Summary

Dairy embryos used for embryo transfer (ET) can be flushed from donors in vivo. But up
to date, in vitro fertilization (IVF) and somatic cell nuclear transfer (SCNT) are becoming the
alternative methods of production bovine embryos for ET. This study was composed of four
experiments. Experiment 1 was carried out to investigate the factors which affected the
efficiency of bovine oocytes in vitro fertilization with sex-sorted sperm; Experiment 2 was
carried out to investigate the effects of activation method, synchronization of donor somatic
cells and culture medium on the development of bovine SCNT embryos; Experiment 3 was
carried out to investigate the effects of controlled freezing method (traditional) and
open-pulled straw (OPS) vitrification method on the ATP content and reactive oxygen
species (ROS) level of bovine IVF and SCNT blastocysts; and Experiment 4 was carried out
to detect the expression level of CYBT gene encoded by the mitochondria in equine-bovine
1ISCNT embryos produced by HMC and microinjection with the quantitative RT-PCR.

The results were as followings:

Experiment 1

The present experiment was designed to investigate main factors that influenced the result
of IVF with bovine sex-sorted sperm. The number of cumulus cells(intact, partial removal,
complete removal), semen from different bulls (A, B and C), volume of IVF drops
(30ul-100ul) and sperm concentration (0.3x10°/mL -1x10%mL) were analyzed. The results
showed that :(1) the cleavage rate of oocytes with partial removal of cumulus cells after
fertilization in vitro (67+4.74%) was significantly higher than that of oocytes with intact
cumulus cells (41+2.23%) or complete removal of cumulus cells (37.50+£2.88%) (P<0.05); (2)
the blastocyst rate (26.53+3.31%)of oocytes fertilized with sex-sorted sperm of bull B was
significantly higher than those of bull A (17.65+£3.65%)and C (16.67£2.36%)(P<0.05); (3) the
blastocyst rate of oocytes fertilized in 100ul (23.384+4.47%), 80ul (21.05+3.70%),60ul
(20.41+4.33%) and 50ul (21.67£3.92%) drops (P>0.05) showed no significant difference, but
was significantly higher than those fertilized in 40ul (13.79+2.02%) or 30ul (12.12+3.73%)
(P<0.05); (4) the blastocyst rate of oocytes fertilized with the sperm number of 1x10%/mL
(27.27+3.49%), 0.8x10%/mL (24.68+2.34%),0.5x10%mL (22.584+2.17%) groups (P>0.05)
showed no significant difference, but were significantly higher than those fertilized with
0.3x10%mL sperms (16.13 £3.46%) group (P<0.05).

Experiment 2

In this experiment, the effects of activation method, synchronization of donor somatic
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cells and culture medium on the development of bovine SCNT embryos were investigated.
The results showed that: (1) twenty cell lines of dairy top-bulls and two cell lines of
high-milk-yield Holstein cows were established, respectively. (2) the rate of cleavage and
blastocyst of reconstructed embryos activated by A23187+6-DMAP and A23187+CHX had
no significant difference. However the quality of blastocysts developed from cloned embryos
activated by A23187+6-DMAP was better than that by A23187+CHX. (3) the cleavage rate
(83.65%) and blastocyst rate (34.36% ) of reconstructed embryos cultured in mCRlaa
medium were significantly higher than that cultured in CR1aa and SOF, respectively. (4) there
was no significant difference between the development rates of the reconstructed embryos
cloned from donor cells of serum starvation and that of embryos cloned from
contact-inhibited donor cells. (5) the pregnant rate of Day-7 bull cloned embryo was 37.0%
checked by rectal palpation at 60 days after ET when two embryos were transferred to one
recipient. Meanwhile, the pregnant rate of Holstein heifers recipients was higher than that of
Simmental cows as recipients.
Experiment 3

This experiment was designed to investigate the influence of cryopreservation on ATP
content and ROS level of bovine blastocysts produced by IVF and SCNT. The results showed
that: (1) the survival rates of IVF and SCNT blastocysts culture in vitro after frozen-thawed
by OPS vitrification method (92.24+4.54%, 78.71 + 5.91%) were significant higher than
that of controlled freezing method (81.56+2.33% and 47.89+5.83%) (P<0.05), respectively.
(2)The ATP contents of IVF blastocysts (0.62+0.04 pmol) and SCNT blastocysts (0.30+0.01
pmol) frozen-thawed by OPS vitrification method were significantly higher than that of
controlled freezing method(0.43+0.06 pmol, 0.21+0.02 pmol), but were significantly lower
than that of fresh IVF and SCNT (control ) (0.74+0.05 pmol and 0.39+0.01 pmol ) (P<0.05),
respectively. (3) The ROS level of fresh IVF blastocysts (47.33+3.56 cps) and SCNT
blastocysts (26.44+1.49 cps) was significantly lower than that of blastocysts frozned-thawed
by OPS vitrification method (72.14+4.31 cps or 40.11+5.73 cps) (P<0.05), but higher than
that of blastocysts frozned-thawed by controlled freezing method (34.41+£3.32 cps
and15.46+2.45 cps) (P<0.05).
Experiment 4

In this experiment two methods, HMC and microinjection, were imployed to produce
equine-bovine iSCNT embryos, which equine fetal fibroblast cells was used as donor
nuclei and bovine oocytes used as recipient cytoplasts. The level of CYBT gene encoded

by the mitochondria in iISCNT embryos was detected by the quantitative RT-PCR. The
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results showed that: (1) the rates of fusion and cleavage of equine-bovine iISCNT embryos
produced by HMC was significantly higher than that by microinjection. However there
was no difference of blastocyst rates between these two methods. (2) the CYBT gene
expression in early equine-bovine iSCNT embryos displayed heterogeneity. The equine
CYBT gene expression had a gradually decreased trend from 1- cell stage to blastocyst
period and the expression level at blstocyst stage had not been detected. The bovine
CYBT copy number showed slow and gradual decrease trends from 1-cell to 8-cell stage,
but the expression level sharply went up to the crest at 16-cell stage and increased to the
12-fold of that in 1-cell embryos, and then it decreased gradually at blastocyst stage.

Key Words: Bovine oocytes, IVF, SCNT, mtDNA inheritance
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BB NI 3R, A 228 9 NI k@2, SEEAF 23 A9 — kg Kk,
M\ 2000 4= TT- 4 35 6] 455 4 08 AR SE M G 22 45 [ 50O 5 [E 0 A (20 /KT
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Jea R WA RN e, WK R AR AR, (E R b3 R 1 R A A
2 R B N T A A P AT 3R R . AN 1999 4EF 2006 4F, A EWAAERAEIN T 2.9
B, AR R R B0 3900 A, R T 18%, Mt F-F-117K1F-4 6000 2
JT ROIEFE KA 8000 2T EA b o W B FE 4 (A= g b (2 S B FUIR I AL
B RS FR O B LR IR AR 15%~30%. (3) ARl .
PR B R 2, BRI R 40% LA 1o 2 P 4 (RS SRR SRUE T-RE A R A
2, T 2R R T R v A AR A T M B R B, R R E RME A T Al
NIRRT RE I UERPEAN [ o H BT RERh 2 2 dsA BRSS9 7522 A 24 J5 5
B3 o P e A A= 2 LSS AR = WP RE T H S A A I B R . AHR BT AP A JE R E —
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VR A AN R A I B W A S BURAT R R T (et kAE, 2003 A H 7R 41 i e,
MR AR QLG 35 T s B OB AR (Wells 45, 1999; 4 1H1%%,1999) Rk 7524
A7e AR (Galli 25 1999; Hill 2% 1999; Kubota 25 2000; Kato 25 2000).

T L5 AR g 0 e B A S I T AR KR GGEVEARSE, 20025 BRKTGE, 2002).
2R A (2004) I FH NS DRI A% 40 B ) D 380 2R 56 1) o T L A 24— I EE 5 0% ik 4
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AGEASMRIR A B EG@ . KEMITERY], ORISR A RS2 IA R K
TR SR IN RSN TR R A 2 I 508 T AR SR (M RCR RA SN SR IR (1 A
HEST o ARLEE TILFARMMINSEG IR OB BERE, 25 0 M 1580 BN BE A0 ARk e 1)
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HMEE— BRSNS s — S i 2E (Chang, 1959) LK, HETC&LERMAE T/
i (Mukherjee FIl Cohen, 1970). Kl (Toyoda Fl Chang, 1974). & (Chang, 1959)
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MaEP BR (Lu %%, 1999; Zhang %%, 2003; Barceld-Fimbres 2%, 2010).

FURT, =38 ORI 32 RS B R IE B 40% (Nedamb 4 2004), MEPSFEWIASNZ
KM AW B IR 20% L M3 30% /54 (Lu 4%, 1999, 2004; Xu
55,2006, 200900 Sk T EEEARIMNISRAE AR, VE2BIUE ST T ORI i S 51 BE 4 i
VE CL RS AR SN S RE 30% 104> T Lk (Fatehi %%, 2002; Tanghe %%, 2003; Iwata 2%,
2008). HAFT, #ATERG, At SR A P FIAS A A= A A1 52 R I i £ 2 41 4
2005 4Eik £ 265000 # (http: //www.iets.org/pdfidata retrieval / December 2006.pdf).

RFELER T IR ZRE BRI oWt e, LA ARSI 52K v G- 40 i i
L 20 Jf0 ELAE T W) R S0 520 DR 38 BRI S B g

1.1 240 AR 2R ENERZRER
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11101 DR A 5P Bl
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PRHSZNE S AW LB P AR 7 RO 38 T8 B R SR A A T A 2 8 2R (1 — ol
BR, —ANGE A A I A AN AF RGBT (RS T2 X TR IR G G R 4%
2003)

RINZ RS RE T, RS T IRBEAL DGR, X OW BEGH B 2 RE FIR G 1R A & R4 F 22 00 s 22
PRAI SR8 A2 FRE 58 127 103 B TR BT R Y SR RE RS I SISRAS 32 R e 0 (W #E . H v
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PRANSZRG HFE A T 247 2 R mTyrode's M BO ¥, 2 FHEEALE—fBCERVS I BSA
JFZ. WK . BO W AREERS 7 LL AR 2 HARAEDE, TALP JRACHLRS 1 LLARsEA, (H{5
HIAE (2008) WFFTHY, PN AL BN G RLFN BN R B B 3 2 5t
1.1.1.3 {RIMEFF
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IVF J&, TEMIMEIRRG N RGN R AZIE R 55— IRONEL . R fif KL DR 41 )i
Wiy BUEACE R, A RERE T FENE (Lonergan 4%, 2003).

AR AN G SR B —AE 8~16 AN, FLHIMG K & 2 REEME mRNA Rl
FLTTIR, AEA IR NGB D A 0& F R IR e s, A FE P e — L D A B TR A AN Rk
BAEIRRG R B 155, 342 (Watson %%, 20005 Telford 55, 19900 . H R iAsk
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1.1.2.1 S0P E4HBRARIN AR I B R

— L, A SRR AR AN A 1]l 22~24h, (ST H BT A2
B — BN, BRI SERE R (MPF) BEWS AL — S8 8 (1 ik 2R iRk, (et
A0 A ) MOFEAL (Fraser, 1997), &L T (CSF) BIFEH & 4ERF MPF %
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A MRz SRR BTSRRI A, R SGA LSS — AR AR RS, BT st — iy 5 T A%
J&# (Homa %5, 2002), JMiJFtplad FE HAT H 2 S0, IR A2 40 i 23 T A A AR 4k
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KILOPREAN I B S 3 K7 COSF) S0 15 UKL 4 0 . B Ee 40 A BN REA0 L 1 5 HAT
LBAER, Hp KA T 9 (GDFY) MEESIERE A 15 (BMP15) HABIEIN T
20 PR A, U T DN R A 23 A A R AR SRR TR R 1) SRR PRI A A A i
BEFERIVE] (Gilchrist 25, 2008).

R R R R AR A I —Se R, SRR 5N BEAE B AR A
1.1.2.2 JNEBERIREFRE RN E =

A= IVF GRS T 2247 3 A BB N J5 Ak A BT B BRI . =2 1 O
SR B AN OPU 2 (Ovum pick up) SREEMIGNBEAHMI . T~ 2F 44 Py s O RESR i e A
Hs i ETAREMRGINE, HAES IVF PRARA; BAR OPU M LLAETF R R AE
AN R RGRAIR BEAN L, T L ORRES M BT WA ) RS R (=S, 2001, fH
AL S B v B SE O S RN T OAIS, HOROR, 2 H AR IVE WF78 T B RE41
PP EZORIE CRERSE, 2004);

SEALL BRRE0 P 1) 2 A 04 R BT Ak 17 )t O R 40 o R 52K B A IR RS
(Gandolfi %5, 1998), fif GH L/ NFIROR: 41 M 22 /D b2 2 g N 35 . WFSTUER, i
/NIRIELCNT 2mm) A FELE) COCs, Rz HEL6PH 1, R REFR I T A4 s RITR 5 1)K &
B FRIEE, 2000),

TEA= IVF WF5EH, e B0 BEAH B J&) FERDRLAN B (10 250 A B A8 00 BEAH i 23 4 4
NS A (RZE3JZUEIEAIEE) . B (1—3 20 EgEAES). C o (B
O M D (O g )2 Sk PR D (2, 2007).

L, 4 EBHERASNEIG A 77 H A (juvenile in vitro embryo transfer, JIVET) 7]
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LRI SZ GG O BEAN . 4522 JIVET HARBR R SGARTIY (1~3 AT Bk
MR ANE R AR, (N B E, RSO RN . JIVET & —JUEAT R v H]
AR S B SE B . Armstrong 25 (1992) B U3 T JIVET iGH/:. At
HEZE (20100 SRH JIVET iR, X 6 JAR I F AT IR AR OF, P46 B2 F 3545 9N B)
AN 31 KL, ARSNNG IR B AIE 31.6%.
1.1.2.3 RN R AR AR IME R

(1) IR

HAT, FHTR R4 TVM () ERLERT SR A TCM-199. Ham’sF10. Ham’sF12. MEM
8, IH & DL Hepes B NaHCO3 2% (1) TCM-199 (& W55, 2008, FMES, 2003).
Gandhi &5 (2000) FHAS N2 LML 1) SOF A1 4 FEREIEAT IVM B 7R th 3R T B I RCR -
Jihh, B SR A — R N IR A s (FBS), (HE TR 2%, #UGEm K,
N IVE AR AR E

(2) W&k

ATB SRR EER R TR, RSB IR T — A INYER . 12547 FSH. LH. E; %%. FSH
AR R BN T SR B SSRGS VR, 2 T A s O B i s R A SR 52 R e
7 GRzm, 2002). T LH BEABRBEBIEAR—, GUF5TE NN ok 22 o0 Fr 45
PRI 50 OF REAN FLAFIG AR GEIARTE, 2008),  TTAT L8 A A 2 18 ok 1 158 FR A B
2B A3 LM DS BN RE AN B RGEEAE ] (Brackett 55, 1993) . Ep A2 (i kL5t 2
R ZER 7, ML OPREAN M et o 28, TSR RIIRIIG R AR AE R (FRk4%, 2005),

(3) Higrdkft

RO AR TR AT, TR . WL AR A4S, X B REAT i Rl A AT AR R 52
— RS, IR IRRTIRIRE A 38.5C~39°C, AAAN 5%CO,, MIRNRE, IR pH 4
Ay 7.2-740 W pH E R B OR, 23 500 R 4 ST S SR H
1.1.2. 4 (KMRBES ZERZME R

(D) RAM3RAE T XRER AL

K FIRBETAR 3 77 AT 177k, Percoll %5 BEBAIE S5 O E R HBRURVESE . LIRILL
YRS T35 0, AFRS FIRIR BRI KA, 5 Bl EL, Percoll V2: (1K 1 I A1)
H#AWE s, (A2 Percoll TR RE MR, & T & Bt (RS 1~ HEAT IVF: B0ukidkik
BRI, EXPR IR R 2 GHARDE, 2008). ARFTIER CT mI#,2005) F¥RiE
F1 Percoll VAALBRIKI A IVF BRARLHRE W2 v T HAL B0, IR BLOIEAH L 5
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B2 (20000 BFFEH, =RhO7VERI VRSB 22 5, TR FIRE R m T ROk,

RPN SR R T 2247 U R mTyrode's A1 BO ¥, 2 MIEERIVE — AR IN BSA.
JFE= . omEDs] . BO VAL BERG 1 LU 24 H R AER, TALP WAL BRS 7 LU AR A, (B4
&5 (2008) WEFUH, PR AL BB OE RN FE IR R OB AT W R

(2) MAMIRBENLH

PRONZRGS R, K TARBE R OCHE, X ON BEGH M 2 RE ARG 1R A A AR F 22 00 2
N AAE T, RS FAEMENE A TEE A 58 BORRES R, (RSP RAEAE FH R 025 o) B R
PR A 3R BE PR AR 1 SRAFAR A1 55 O BEAH B 52 K 1) g

Kb ARG SR AE I 2R 7210 BT A SR AR e R (L B2, SRAE 5 R 1 BB AR
[ WEANAL, SN EEYE, Ca® W BOS, WS RRIA LR, cAMP MRS TH i,
PEUEE AT AN, SRR RN CBIRRTE, 2008). BT, K AESMRAER EETT
VA TR AR B BB TR (JAD TE. JEEZ B (GAGs) SRS
LV H T R I TR 7 7925 o HCrh S 3802 1 FH IR SR BR A 0T, R AR BR A e v 19
BEEZRE . P ZIKR N IVF o8 EEAE (Parrish 55, 1986), FHASMZ KT,
Wl R B G 5 T2 2 AR, AR — A A (45,2008
1.1.2.5 FHBEBRIRIMEST

(1) RIS TR R

4= IVF RHG SN 5 T LR AR 9 55 IR FIAR S RE F7 7575 o A A 35 77 2 K L BN 24 it
B NP ) 2 AR O BT P R R BN R S TR, BRIER A, AL IERIRIR E R
(Enright %%, 2000) , HFiREH .

H T IVF IR 7R W A& MAME IR /1 IVF IR iARSM 775 H mCR1aa.
B AP E W (SOF) I KSOM HiFR il =R IRl 27 ig5E (2007) {EARGNNILH: %
ZAFR, WFITIX 3 PhEF RO R R B IR, 45 AR 2H 2 1) G R A RN FE R A 05
AWFZER, H TCM199 HAHX AL, BiLEFE T, SOF M mCRLaa BHAF T Itfk
KE. FRR (2002) WHFFRAZABIE R, H SOF WEEMEMIMC, 5o, ot
SOF s Nz LR W] i o 1 HAUR, 1X5 Gardner (2008) FUBEFUARIEL, BEWIIRIG 4
AT A INAS [F] 1023 9 ot v] BAS & IVF 2808

(2) REEDIT

B TR B Y PO ISR AU T B 1 sy, A R . R . FLIR LU
H, AR AT B ARG R R S IVER, SRR K & XA /b (Chatot
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B, 19900, FTLAEAE R ACIR A AR . S PR RE R A TV E - BCR AN —HL
UTAER, SRMEAE b B85 T A TG LS R G AR A B 7 i B N, ) eI i B A AR
KB (Kwun 2%, 2003; Barcelo 2%, 2007) , H AU RGBT 47 4L (Chaubal 2%,
2009) , HEE@ES THEMEMIGH GG R FF (Kimura 55, 2005) .

(3) PRANEFRIRES

SRR AN IRIASE, WSRO R A M PH. BB, X
RGN IR B WA A BAIER .

EIRIEES IR A e AT 38.5°C, COy% A A RIMAE E . IVF J&, 32
WEON L ) JEAZ T B S — KON, WA R oS . BUB LSS RE, A RER & LT
M ZENE (Lonergan %%, 2003). ], ‘FASMEFRIEE GWZIRZ HEMEM, H
WIRRG K & B IR RIS AL IVF IR IR & 2 2500 .

1.2 4GP ERBRIRIN ZAF AR R FT R

1.2.1 DRE AR RE-Ft 2R AR Rt BEAE R R E R0

XK AE ARAETIRA T, OO REA i A b e, OV BRI G0 28 1 O Fe 40 g
REIER. WA GRS 0 BORIANN) (R A TR AR O B A
5o SRR AT, 0 YERr O REAN B sl o 2B SCHRF DI REAN TR
2575 SN R AN K R S K4 A B A ] (Tanghe 5%, 2002). 14484152 H
Iy R 2 10 206 B O B 0 P ) L, FCGT O B0 M B SRS AT G O R Ah A th AT B
LM
1.2.2 TR A6 5 OF B 40 A RO VD38 1+

71BN SR L IR O3 Hh N RE AN ] R e 024 I IR s (R RO MY, B
F IR I AR, WO NI A 2270 R SUR RS, a0 AR BRI A B Bk B kBN
VLIS CHEGNGNIE) JSURLAN G N F]50x 1004, I B 2 Rk kg 4,
2005). AERZYNIE A E I RE A ORTRL AN i 55 U0 BRI 2 TRE R CX3 TR R B (i
W55, 2005), HId XM RIBEE, RO AT Y BEAR i 2 T8 2EA T ) Joc o B pl L e
RS T LA S A T AR B8 R WiCa® . cAMP FI=RERRILEE (IPy) AL FIACHe, Ifik i
BEANAC T < B 2R R Sh Ak 2R VR

G FIE I i RIORE 2 0 16 S £ BN BE A0 B DR U e CRABINES, 20065F), FEDI
Ja VLRSI S FUREAH AT 9% G I O RR A0 0 BBl i A4k 32 G I A BIN S L B mh R A
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Fr G 40 i L ] 22 J2 SR 40 T SRR 40 i — D RESE i 53 444 (Cumulus Oocyte
Complexes, COCs), K1 FULAH i FTGN BE A0 2 T3 ORI 53 IO BIR R, 1f X Ry
PHIDE RN N SRS RSN S22 R P R4 HAT B EAE
1.2. 3 FRI4H A%t 5 OF BL 2R eIk S =2 #5 89 =2 M
1.2.3.1 F5vkr 4 B Xt O £ 20 B (AR 51 B FR B 52 01

PRGNS B REA i 55 ) ] PR RORE AN A AR % D) IR R . WESTR ], kL
A M 55 BN REA0 i 2 1) 157 Wy R4 PR SE A% 2 (de Loos 5%, 1991; Allworth 45, 1993),
T4 H g 5 3 18] (0 40 0 A 45 R AT Ui (Rabahi 2%, 1991). 4 J5iA% i B 4L T 4 3L Ji
(Gilula %%, 1978).

GG RN URL 40 M A5 B WA R B 1, AR T R I I 2R, KT D B 4 L
B WTRIAN MY B ERE A B ES R (Wu %, 1996). PRAh et fi vh 25 B Bl 28
G400 o R PO AL, DU R0 ) R L SRR DA S ARSIV e i
FAA(Shioya 2%, 1988; Mochizuki %%, 1991; Zhang %, 1995). WFFTRE, WKL MifE
—LEP Z U1 forskolin. cAMP [ T RE WA IRE > 2455 S YT, (REINRIAIRR &S
B, AFEAERL (GVBD) FIEE—IRARTERL (Xia 55, 1994).,
1.2.3.2 FRIZHAE X OF B 40 AR SN S AE B 220

FIURL A ML X A A1 FSC AT B REA M A S D SRS AT W S IR e, BF9C 0], RS S
L RSO AN 01D 5N BEAR AR SR S2 R G BN e . IR R B AR T X AL (Fatehi 55,
2002; Maalouf %%, 2009), HZ K5 AW W ETHS (Maalouf 45, 2009). MUK 40 i
X G BEAR AR SR SRR T AR OWR 51, BHLERILFERT T (Cox 4%, 1993; Chian 45, 1996);
Q1T B THE TI03RAE, WA RN AZE A (Chian 25, 1995); @F L1 U EEAH M HE AT 4L
(Downs %5, 1986; Katska %%, 1989).

TR 40 0 Xof G B 40 60 A &1 52 K (14 11 FH T 6 475 JSURE 40 B 1) 4334 0 JO AN SR 4 1 1
Gt (AT WG REL BRI . .
1.2.3.3 ki 4 B 52 Mo 4 P B 20 i B FA AN 245 B 4128

SOURL 240 H T R A R 43 WA — oAk, 2% 40 RN TR~ U8 15 B REAH 2 &b B SARH S2 R o
LA 0, 2 A O REAI R P AN 5 L B B VR, i FLAORE AN M LA ol (B
S5 03U Dhfie, o ub A2 [ W 52 RE B SRR NG A5 P i — 5% 43U YR 1 W BEAH
PRA R AFR AN 32K o

WEFTRW], U 40 M AR RS2 RS W5 9% 18-22h Ja B0V B3, JH 0.22um FLAR 1)
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PE SR VE S5 AR IHUR 41 M9 (cumulus cell conditioned medium, CCCM), CCCM X fHi%
PERRAL PG 3519 Charcoal-treated CCCM. COCs BEG 2 BRI ORBERIN) 7R
HNZREW P Z R ORI 2=, (HAE CCCM R 32 K5 3 A3 B e P MK &, 1 £
Charcoal-treated CCCM H 32 K530 R U B#AIK (Fatehi %5, 2002; Tanghe %5, 2003), i
B TR (1R RSO0 J 73U 0 R BE R PG R BN R AR 152 K5 A — g MR B E

AT R I, BN RN AE CCCM 325, ISR AR IR A E BAT Tt
R FE B (Goovaerts 25, 2009). XU, BRI MUBOG FEARR N . B ERGH
TEARINZ RS BOR I  FE E b, FTW R ESR, HEHE HarE A b2k

FOURLAN L A 23 WA TR CEE55 53 ) S0 B BEAH AR 152 K5 (1940 o B AR Y T AR
O [l i 3%

AP IR 960 Gk 0 i A 0K 40 i B AT A 73 D) BE (Erickson 4%, 1983), 73
WAMEV R . RPN AR . DEIURTT, W REAN AR ST RS I RURL 20 it fi 4 VA 4
M. S AME R4S (Mingoti 2%,  2002; Schoenfelder %5, 2003), Z#fi 5% 1 Sl
ARG G RO T IS A, S AR T I T4 ) 2. (Uhler 4%, 1992: Siddiquey
%, 1982; Sirivaidyapong 5, 1999), Z#ith Ge4emy IVF W 456 2057 B 217 11 SRS+ 20w
(Cheng 55 1998).

TGRSR N IV T B 25 B S o] e 8 3% R RO 40 L CCCML 32 K I 6
WAL P AL R IR S FE R R AR, MR 150ng/ml 24 J5 1 AR B 1) 5245 280 9 A5 3 1k
52, UE W RTORLAR 5304 1) 72 B 0 A A ARS8 R BRI E/E R (Fatehi &, 2002). {H5)
AR AW AEARINZ RGO 2 IR I 15ng/ml. 150ng/m]l 22 I AN BE B3 3t w2441 32
FEIROR, L8 IR B A IS T RSS2 RE 18R (Tanghe 45, 2003).

@ %R

B RIR Chyaluronic acid, HA) J& 25 J0kz 41 B8 431 1) B 224 it (Downs 25, 1986),
HXHASNSZRE BT A K 73K B A EZEA (Shamsuddin 25, 1994), B8R In—&
VR PS5 (V1325 BT IR R A8 3 i PR D 2R AR IR IR AR SN K B g (Stojkovie %, 2002), fHJ2
Tanghe % (2003) BFFUAFH TARR AR, Al kAl 245 IR B 508 O AS e 6 4557 5t
RLAH AT AR R T IR
@ &AL B K

AR B H K (reduced glutathione, GSH ) S FL3h 4 41 g 5 52 1) IR 2% A 3 0%
WEY, ManpTE YR A EEAEH (Meister, 1983), w2 5 BE4H fu A 4h 52
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AR RAT AR o SRR RS TR, GSH RS ik SR AN S5 A% 1) 8 J ke 45 o
ZEH (Sutovsky Fl Schatten, 1997), ECEWE NI GSH A Bl l— T i 2 R H
WU (BSO) ikl GSH -G e, I BESH M AfRE % 26 350% 1 e 7 st e Al

RSURLZH T UF REAH M rh GSH (¥4 ke 2 = B2 T, DRI DG 0K 440 it 1 1 6 4 i o
GSH &3 (de Matos %5, 1997; Luciano 25, 2005), SRR Mu%T GSH &
o GSH W ARSI (1 5 LA AT 5k — 22 BT
1.2.3. 4 DR ERHBERT Fks 40 AR BY 8 T 4E A

G AN, B9 A X O REAN A K L B, FEN A 2 Rl R i E A
IR0 ORI RESH MO R BB (Tanghe %%, 2002; Van Soom %5, 2002) , 11 BERF4H 56} 59 1
A CRURLAN D AERFNDRERIRTVER,  LAR O REAR s 8 B (R 15 Jn e

BRI oT e R W, SN REAN AR A0 — S U KT COSF), ANAE T Br R 41
FSAK. iR s EEMEM, 1 H OSF X UNE4I fuhfs. malfy (5
RLANf) A KR BRI RES A EEAEM (Su %%, 2004; Gilchrist %5 2008; Salhab %,
2011).

SR BEAN L RE s SV 2 I, T AR KA 1 9 (GDF-9) FIME JESTE M 15
(BMP-15) &L oA S (1 G REAN M 4034 D1 COSF), "B ATTRENS S5 UM Fe 4t i Hp (¥
5B, YT O A0 7 A A RE FURR R R AR I v 1) S B RE DR 0 A A gk (Su
2% 2004; Bl 1—1).

Hussein %5 (2006) WFUAAINZRGRIG 45 R R, # COCs S5 #RON AT — - HEAT
IRAT BB E ARSI T NN AL A KA T 9 (GDF). i EATEREE 15
(BMP15), RAMSGEVGBEATARSNZHRS, IS OSF L85 FR1K COCs 7R5M 52 M 5 FEE %
B LT ANRAANSZRE R A GT T, COCs AEMRAN AR FE i 285 FE 41 GDF9 AL FE
WANZHE AT IR R R, ARAF I ZENE A 40 M A A0 Mo BB e 2, RS s AR8s
FWEET R (Yeo 5, 2007), L WIFEINREAN M ORI NS5 OSF,  GEA% X I
BRI R B BERE AR LR, JF HaX P m Rei Rrat 2R K A, iR )Lk
3 BN BEAH T REal T OSF 1715 ) FE AR S (1R 07, ARE 1 O REZH i i S5 (1) 5 #4 (Yeo
2, 2007).
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Qocyte-secreted factors
GDF9, BMP15, others?

. BN
\s’mndzﬂg Regulation of CC functions
Pgealis iy » Proliferation

r )
* Apoptosis

| * Luteinisation
‘.é" « Metabolism

* Expansion

*ﬂﬂc‘jtﬂ quality |:>¢ mbryo developmen

* Fetal viability

Bl 1-1 GRRRAN A - AR5 COSF) 15 G 40 i T g1 R 41 7 =
(5] H Gilchrist %5, 2008; Human Reproduction Update, 159-177)

1.3 RISz R RR ™=

PR RSB AA SMSZRE B I R AN 2 R HE T A A3 R I A 7= e AR R
Jto HUTHKAE X. Y Jtifk DNA &7, FRHBRAMBRS B3 X, Y BT e
PR PR R R AT B (Moruzzi, 1979), BOHBHERE T A4S IR G 1 A4 7=
(Cran 55§ 1993, 1995). UiaU4H M7 B O HER R IL B T 85%~95%, 7 Bk
1.5x10~2.0x10" A//Mif (Garner I Seidel, 2008) .

BSRVEAE RN 2R AE 5 0 RS RO 2R 5 —FEIR, AR T2 B PR R
W12 B M, T H SR RS RO D 3R, 55 RS IVE LU, Atk
IRRERANSZRG R AR AR, B — AT 30% (Lu 4%, 1999, 2004; Xu 4%,2006,
2009), FEHEGIZAT PEEA VRIS IVE SoRdds. O Tk Bk, VP2 TE AR
T ARSI SZRG RS TR E (Ward 25, 2002; Ward %%, 2003) S INAT ZEIE (Lu 25, 1999).
ZAGIS ] (Barcelo’-Fimbres %%, 2010) Z&KZ M2, CUREE S @4k sh i IR G 2
PRI K- o
1.3.1 FFRE

T2 IVF BORBIETTH, Toie @A H 8 UM V0L 2 73 B (R PR, RGBS A4k
SN BFA G R o TEMERER IVE 1, m iR BEVERORS 7 I B A 2 IR BEORS 4
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13 1% (31-33% vs.11-13% ) (Xu 2%, 2006).

IR T B AR P R AR A A 7 AR, V22 2738 1 O B 30 fff o AP 3208 708k
FERE DL, SHRSNSZ R AR I ANEEAT TR, UG TR IACR (Lu 4%,
2004; Xu%¥, 2006).

1.3.2 FRZE

RO RG S, Rl ARSI T TSR ROR MR LUK . KA 9Tk
B, ANTRIR 2 2 1R FIORS BRSO AR AN S e D 7 AR R % - (Kurtu 5%,
1996; Lu 5, 2001; Zhang 5%, 2003; RAESE, 2009; Xu %%, 2009), A[FEFHAA4HK
TAEWG ) 3R A S N S8 b 22 R 3 R S R EE R A (Shi 45, 1990; 5K
%%, 2006).

TEEAT AN ZRE LI, 55 B TR AR A A S WOEEAT ik, DU A SM 524 2%
HIRUFFI A AR, B TR ZREROR. Jish, KRR b BN 7,
BT HE RS2 RS T RO . Nagao 25(2010) WFFTEME, HIIE B-FRRIRS BE08 BARIT RS T
(RIEc , (R R R4 R T3R8 TOUAA S N IR RE ) o R EAT AR OS2 R 2 T, SR 0.5, 1.0
and 1.5 mM MBCD AL#URG 1 2-4 /NN, B PR3 T BN BRI S2 A 5, (B ZAG 0N H
FIHEM IO LR A A M (Nagao %5,  2010).

1.3.3 BFFREIRE

FE7F IVE o, e IR BE R 3R A FORS VA AR AP 3RBE - (Capacitation), K5 —
A 10pg/mle BFFTRM], ANFEIFZ A IR 73R AN 75 22 22 Ik 5 R AN IR 1,
RACAANZRE AR FOARYE AR 10 2 2 10 R P AN 5 (R 3 iR BE AL BEORS S, 7T e 3 e -4
ANZRERCR A A (Lu F1 Seidel, 2004; Cui %5, 2007).

1.3. 4 FERRIRIMEFAE R

AN B IR AR B AS RV A SN2 R IR (4 7 66 0 T ReA 6 A [RIIR T o BFTT4 )
T, RINZRE B R R IG 2 7 3 B D T M PE R R, DRI i AS [ e 50 P R B T A
[ — IS} [ Bl 5 AN R 8 240 (Beyhan 45, 1999). 51K, KSOM k4 EFE R
GHRAR TR K E (Nedambale 5, 2004), Tfii CR1aa MG RGNAF T
MEPERIR RS (Xu %, 2006).

1.3.5 BEE¥IR

BRI AR AT 05 N F TVE IRIG VR L) w] BEAT A L EE 0 . VF 2 T4 R K
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B, REFRACT R B AT AR RE S TR TVE i RMLIR R R0 R A R b, R S 1) BB 1
RRERE, e sy KB PR IRIG A LE %) (Larson 45 2001; Gutierrez-Adan 45,
1999; Peippo %5 2001). 7t IVF MEVERIG & B HIF IR B, 4% X GL iR #2 BOag 1,
LT X Befk FIERI(GOPD. HPRT) IR ZE LU AEME G &, 3X AT Rl A 32 Bl ey R 158 T 26
B 0 MR IR R R 0 L A9 R A ¥ B (Kimura: 4%, 2005)

TERE TR AN IR, Be ORI M IR TG A BRI LL] (Chaubal 4%,
20090, MAEMSME AR TR DS IRE & 20 HEIR A A T4 AR A1 32 K IR G 1) ZE 1A %
(Gardner, 2008),

1.4 HibFRiHtERE

1.4.1 ZFEIMAIN A EPRIT

F T IR BRI ARG IR K 2R JGVEIA B A 7K, Wl LA 52 RG IF AR M F I 4%
MR E A IS . RUHIRIG R & BB BAE AR EY) Bz e, RS RIS
R BRI AR 8-16 A1 Il B .

55 OGN M IERG IR, T f 2= B2 K B AR A 7 IR i EEA IR b 3 ot e 5 B . D
AN MG TR H AT H LR 2 () — R Rl LR IR R R (Orsi 4%, 2007), H A2
AR RTG53 (Goovaerts 5, 2009). HET, &1 9N 40 L I (e i 4
SMIRIR R B INLERASAS T 4, CAIPE I B2 . 0 SEReRsis IR IR SN G B 5%
PR RE R IR P A HE % (de Wit and Kruip,2001; Tan 2%, 2000), tbin. 4
KR (Wastond 45, 1994). 40 b 5~ LR 82 5T (Henderson 4%, 1987); HE
VG BRIG TR A B B, S R S DRRIG R A BT (Joo 4%, 2001: Wei 4,
2001).
1.4.2 (Rv 2R RER RS R0

AN Z RS RE T, AW BTGP SRR 1+ O REAH RS2 R Ji5 i e B2
AR TR ZREIRIR IR (Gongalves %5, 2010). Fdli [f)—SEiF5t R M, LRI
R SRS IR T I BTG, AT B IR TR VR R PR Y, I S A2
R

W SR I FLBI A A R R — PRI, Tan 55 (2007) WF50RH, 4
MR R IAR I RS A RS BR AN A 3. Sainz 25(2003) WFTTIR I, KR ARG
BELIEA MR T AEARAT R P S I B 2% BB A B LA Y L % (Manjunatha 5,
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2009; Kang %%, 2009; Shi 4%, 2009). %R 20 AR EALLRY OV REAN R, AT G524
IR (Tamura 5., 20080, fEMESAEF TR DS INAR B R WA I m B R 7 %
(Papis %%, 2007; Rodriguez-Osorio %%, 2007; Manjunatha 45, 2009)), #BMH kT —
f8:h 10° M.

AN, HEER EWAAAENIIRE . EVERTP AN 50 mM 4E2E R E, REIS RS
TSN RERG T 035 D7, BRI s RSN 2R R0%F (Marques %, 2010)
1.4.3 DPEFZRRRSRIR ARG SRR R BY 520

I AFAE VR 20003 B 1 SRR X RSS2 RS BCRAT A T L . A, Ak
V55 1 (BVDV) 2 — Bl B w0 4= A0 R A0 AR, 30 &g DR, AR YRR PR
AR ANVEIE G . F950KW], BVDV. 4ifd)%7% BVDV (CP-BVDV), REW I8 & 1 ¢
B -32 W EDRE B VR, BT BRI 52 R 1152 R % (Daniel 2004; Talebkhan %,
2011).
1.4. 4 ESKINZHREIBEEAERE

P BL, RSN SZRE IRIGAE i b5 R AR = IR IR AE AR IR 258 . AEAAR A2 R 852
ARSI E IR R, SN LE0S R R AT 6 (K D02 i v 32 R IV JiA B e 1) — A
@ik, M ER A (TSA), 2 FHEAN CHEREEIR . AN, W
TSA R TEA LGN LA . JEIRA IR 0T 0 35 3 i A A0 SRS SV P 40 i 141 4 i £ ot
XU AR M 52 RG I 5 R 4 P T U BB A A8 A o) S S VR 11 4 L 14 R 43 A AT
WG RN (Ikeda 25, 2009).

1.5 S UM RN 45T AE /Y 1) B0 A X 5k

b5 2 O BEAH AR AN 2 AE B SE AN WHR AFIHR AT 5835, H TR AR = R Al
RS, N CAT 2 KA RSB A, BT 1B 28 B R e A AL
KRG AR IR R A AE R G AAR (0% L) AN A i 1) e, {45444k
AR R S B ) S AR A =, M AR

RGNS RE A IA RIASEN, F A 25 A ok B 31 EAR ) A COARSMIR IR A% 15 i 48 5 (2)
BEARARSNIRAR, Rl ARSMEEIRIR I AP A (3) S iR .
1.5.1 {KINZAERERR RILIREL

DU BL B RsE i b, IRZ AT I RN, ) Bkt a=s. i
IREA, - DAL R G LI DX I3 RET O AR PRAR N HE . RSN S2pg il ferh, BN BEAH 1L
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RUETCIEME, FEARINZRE SR FENE R REL, 30170 F RSS2 RS IR R RS A 5 304517
B TR AR S o i H AT, DA R TR s B E W AR I A K B O, X AE
PRI RE BRI S B N 52 2RO BR T, JE R AR R 2B 15 8 b (0 5 FH 32 3K
il o

A LLE I AR =48 R TVE SRR = 22005 1) il 8L

H— 2l OPU Bk,

SRR VIR AL TS T REA AR SE I WA AR A OF SRV, BRI
GRS M ORAF I AT AR L . RSN REAI MR AR . RAMZRE . LRGSR FR R, A iR
G BEANNL . SZRSON R —— XA, AR R B IR RS IR AR

5 = T 4 B HE RO SRAF A O REAT
1.5.2 MHIERBREFHRAS

HAR H ATREA RV B BRI AN sy, RS 10 B A AR RS, (HH AR
MAGAE = AR PER A VR R TS (300~500 JG/32) Tzt e T UREIRG, 10 FLA3 B i PE 42k
AT BORE TH (200 J3ANZeAa /300 TEige /b1 ORI R T 2R A o) 2ok 1o
FEPGLEn . OGRS . PRSMs BN TR AR TG R, 23 B JE A 1IR3 ) B MEPEAIS (Cran
2%, 1993; Wheeler 2%, 2006; Underwood 25, 2010). K5 AR SZ K5 R 15 5 A
b (1x10°AMmL), RGBT RSS2 RS I T m RS 3% 8 (1x10° A/mL~2x10°
ANmL) (Wilson 25,  2006; X212, 2005; Liang %%, 2008; Barcelo-Fimbres 2%, 2010).

Ik, H RSN IRIG A2 A, AR B R LR T IR B
GEael Rt VAL
1.5.3 {RIMEFRIT IVF 44RO S2 00

HAR H AT AR TR AR R B, RIMIE R BB A RS, FFEAE A
FZ A, HAE IVE B 7R R TG i 5 AR A R B IR A 27, JCH 2 mOn
FFE AR — SR ST Cn— et By PR 1 B il A A5 ) RSS2 R ToVE A
Pie [FINF 325 IVF EBRTE AR SR TR I TG, RSN IR 10— L8R 30 R iR 32 e AN AR 11
S, TS ARSI AE IR K B RE I BRI BEREAT IR AR ARURI AR . AR g
PRI . RN, AR, AR SMSZR A TR B R AR T A LB
WPIRIME S 23R EEBIE . AR R U INAEEL % (Camargo 55, 2010; Bertolini 4%,
2002; Farin %5, 2006; Kruip %%, 2000; Van Wagtendonk-de Leeuw %5, 2000),
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RO RGN A W G I IR R 4 R 2 A< B IR ERGAE” (Large Off-spring
Syndrome, LOS) (Young %%, 1998). HWF7iKW], ik LOS )~ H 2 R RS
P MG 0 R e 9 4 fF (Lazzari 4%, 2002), 520 T )L A H AR G B R B 1L FE o — 2
F LN R IA (Farin 2%, 2006). Lazzari Z5(2002) WF53HRH, ARMRIGIE A I8 74
HEEEREEAEERRR, ROMNEIR ST REIEAL S, BEifT 5 R G (Camargo
4, 2005; Shi 2%, 2002). J6)LAIGEL (Farin 2%, 2006) "EERIFELIE S, SulG
JUKH

MR LT IGF2r BEPIRIA SR 5 G )L AT 3R (Young 45, 1998).
LV R AT i St SRt 2% 5 IR R R R R 0K S (Lazzari 4%, 2002; Rizos %5, 2002),
i 4 A FE I Ji1(VanWagtendonk-de Leeuw 45, 2000).

PRI, AW AN SO A AR R IR A = IR & B 2 A, WSR3 7R AR I R DR 58
SR IHLER, TS RSN IR A AR R AN BB %, elD TVE b3 (1 ],
FEWY ARSI IR AR P B ARTE B Ol A 7 e PR At

B RSS2 RGN RIRANE ST, 2= D9 BEAH AR SM 2R BOR H 563, IFEE ™
BN IZ N, RS R AR ORI O TR AR R A R AR 12

18



FBLE AR RV R

WE: kg volE, RGN, TR R, MO E LY.
A A S U IR AL TR R, 1 LA Bk BRI SEAN 3 i AR s ) S R 3
M TBHoR R, AR T 20 SRR e st e, U E A

SRR S5 B ) v B A TOR N IS IR Gt 0 M 1 A2 0 e [ K e B s A A 1 1)
DL R AN 1 5 B S AR AE AR AL W) Sl v 1R N T 35t

L

Al

o}

H M 1997 4F Dolly seBE4R=- ALK (Wilmut 25, 1997 D, Bh4) vl AR % 5))

Yre g MITH R H IR RR A2 —.
SRS clone [ 1, FEIX HLZIRIE I Tk SE 30 A a0 i - AR B, AR

RARF GRS IS AR, PR T I sh YRR e B . h ) s B BOR SRRt o iz %
H RS BERR MR M B TR A — ML), HREAREOR I T & 5 A A ) i 1)
feikan otz G e ROt i sl LT IR IR 40 ) R AE B L Ax ONBFAI e b, SRS EAT
Aie CRENG B AR S ) IFEARINE TR B 2 — 2B (D, BHBIZEsY)
5B NBEGR, 3RAF 5 S SR an N A% i) Sh Pyt A% ) J0OrE W) () Je AR e B4 o I 5 AR T 4 i
i RYEANTE], v LAy A IR R AN i 50 % Cembryonic cell nuclear transfer ) AR fifd v
(somatic cell nuclear transfer, SCNT ).

EORAR FL A B K IT RRAREE S ) a0 il 2K v B AfF 58 (Paul Verma A1 Alan
Trounson, 2006), 1HJ&H F| 1981 4F Illmensee A1 Hoppe A4 B AT $i A5 5 WG v /s Bl
(Illmensee A1 Hoppe, 1981), ARk IR ZWI7T#E AR E L %A% (fEE A OhoRRe
F5), SHENTAZ AR S R EE, H 2T AT 500l R EBORANGE
SLHIBAE (McGrath Fil Solter, 1984), {HJ& Willadsen %5 (1986) 3R /IR i 40 g v, b 47
FJa, wEER U SCE B2 R  AALN N 54 Dolly IR HI A=A FLIEA v b
BORME E— AR s

BARERE RIS TS B R, H 2 H AT s R 40 i v B R 1) SR RRIE L
BAR (RAE 2% ~10% ), AR Se IR A 8 1 7 v 4 R T 2 1 LA S A o AL
D, ARZ BN E R KT RIS M [F T AR T EY) ¥
W9 RWRIRIT  SIE T F ARSI TS AT ORI B A 5, DA SR v B 4
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AR T AN R, 50k Tt R B REE R ARilmsh K, mEA L. Bua
FKUL ST DA 12 RS E S8 . 2001 4F 12 H, V5 BRI [ 45 [E 5 R I
PUSE — O T2 1 N se B [E BR A 2. 2005 4 3 ) 8 H, BEG FEEAT 70T A Se R i
AEE— (REER T AR TS, WIS R A4 . £E. |
[ SefE Bt HOARSEFE S SO NAETPE rOfE, (B SCRpifr IR e b

ARTELER T 20 SR YA M vC B R TC ke, JCHOE R =L A S
Yy e BEBOARWT RN A IRl s 234 1 A0 i 5 o e o K s 0 A4 1 Tl 7 LK% Ak 4
i 0 B AR E AN AE ) B v B TS5

2.1 PR4BRBse B F AR ST RO EZE AL

1997 AF- 5[5 B AR FE B Willmut 58] F 4 8 0 2 = LR A0 Hid—— 5 B2 73 A IR 444
AR A A AR AR, R4S T U5 R0 e B4R Dolly, 51 T At Fn v e 2))
VIR GURI N F R 8, SR an i e BB (SCNT) IRIBIFFE s A 4 thE 525 [ PR A 4
R IERZEERAS T ARG e 4 (Cibelli 5 1998; Kato , 1998). /Ml (Wakayama 2% 1998).

KB (Zhou Q 2, 2003). L7 (Baguisi 1999). % (Irina Polejacva, 2000). %% (Shin %%
2002; Gomez, %5 2004) i (Chesne %, 2002). 5 (Galli %,2003). Y2F (Woods %, 2003).
M) (Lee , %% 2005). J& (Kim %%, 2005). J& (Eurekalert.%, 2005). %= (LoiP %, 2001;
BRRIGEE, 2007) FHEA (Li %5 2006) B 5% (Wani 55, 2010 FTED B2 AR BT 4 (Lanza
4%, 2000; BBC HifHl, 2005) EE1R.
2.1.1 ErEARE Ez HEFR
H A 1997 4 Dolly 5a & 25~ H A2 LS, S Ja 3Rk AG 7 AR A0 e 2 B 00N BLAS G 1A
KW, veBEATNL RN A KB SRR S RABRRL ),
PASENJE B A5 WG s ) 2% 2-1 VRANANH 1 305l v e 4 iz A 4 0 e o 10 R 3R
1F GG ZN D IR ] HEA LN AR 2 4
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R 2-1 EERsh Y e BB ETEWF T ERG DL Wik

Date Donor age Cell type Reference
Species ) Ff X o
I 7] Pk Y (B spit] 22 3R

Sheep, 4i-F 1996 Embryo Epithelial like 73

1996 Fetal Fibroblast 302

1997 Adult Mammary,epithelial 302
Cattle, ’ 1998 Fetal Fibroblast 86

1998 Adult Oviduct,epithelial 161
Mouse, /MR, 1998 Adult Cumulus 282

1999 Embryo ES 289
Goat, 115 1999 Fetal Fibroblast 54
Pig, 4 2000 Adult Cumulus 153
Caur, EIJEEFZ 2000 Adult Fibroblast 178
Mouflon BX#EEFE 2001 Adult Granulosa 189
Cat, 2002 Adult Cumulus 253
Rabbit, T 2002 Adult Cumulus 82
Banteng NFEEFA 2003 Adult Fibroblast 57
Rat, KB 2003 Fetal Fibroblast 323
Mule, 321 2003 Fetal Fibroblast 304
Horse, 5 2003 Adult Fibroblast 119
Deer, Ji 2005 Adult Fibroblast 107
African Wildcat JF Adult

2003 Fibroblast 131
YT
Ferret, %3f 2006 Fetal Fibroblast 186
Dog, i 2005 Adult Fibroblast 184
Wolf, Ji 2005 Adult Fibroblast 166
Camel , 5%LE 0201 AdultFetal Fibroblast,Cmulus 291

2.1.2 REARERAFRS=ENIEHERTR

FESN RN N s B, IR Ze iy 1 S FOAMBL R A e oA, B0 A I 40 e e o
B R0 e B AT S A

FECA T AT\ L8603 T 4l 45 FE X BRI R I 505 1, JRIERR A S A ]
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SN B v B BRI S B T SO N IR, SR B A R BOR AT IE S, 455 A
(Frsebs g, EEAMR0ES T, WA T RIVE KRR, AKX Wik C2pt b 1 it
FRIB, SeIRBRAFEREE A KRS B R SRAIBIEAESIY . 3R 2-2 AR
SFARFND 2 IF KA IV SC I G5 ) B B v BRI T R 00 (A 2010 4 12
EE/I DR

DU 304l A 24 T R B AR 40 B v [ 2 DA A FE DR v B 2 . o I SR RN v [
it 92 A5 ) 30E g o
2.1.3 F{RABTEER AR

2001 45 rf AR YK 2 B R R S5 7K 8 1K <863 - RII“Bh M FLIR A= M S N 2% T H . K¢
TERNPE 22711 64 MU IR RE R B 2 AR BEAE, G0 4 3k, Horh = ShAe i gid 7 v
s, —SkYERHERSITEY, JEHT 10 A 15 H, W HEEGINSIE 2 7 3L
HeHh ) B AT e MR, IR TR A M e A, AR TR, i
T LAY MAET. CLREoRE, 2002, KD

2001 4F, HOVAHEERAE HASH G L LB 2T 440 i o LR A%, ) R i g1 B E4H
FAESZ PR IR I AR AN L TR IR, A2 IR RS A 5 kA2 Ak, SRR 2 3k, 67 BRRSE (JR
AR 4G SRR AR 2 56 ) R e 2B P S AR A s e /4= CHERERR AR, 2002, K] 2-2). XJEFkE
B URAFE ARG e e 2, @ adons iR A 1) se /N DNA 23 #T,  se i i L
TR GR R, MR M4 — 80 LR REARS S — R sl 2%,
XoF BREAN M BT /s R RS R GG R 578, Akt T BRI R & R
= R -35 C A VRIRAFE I A0 A A A2 A Ak 4 o

TURFST R REIR [ 5K 8 SRR 4 T RO H K 8 AR e M B0, Rl AR
S AR R ORISR O T4 e B A R R E RIS ARG o A AT TR P T A 4R
R R RS WARE b AT AR AN o SR AZ AN e, R v s 2R B R
MO A2 AR E T AR, 980 AEEMIMAT 261 ACEMMK & 2IFM, 230 MUk
GAES] 130 Sk ARE, GR0R 26 Sk, 12 SKZARYERFARUR BN 000, JFF 2002 4F 1
A ais] 2 ) 3ias 14 ke im0 (BoR0css, 2003, K 2-3), X2 3R
o6 A7 P 6 1 o U i U VE R IR IE A REL I s B A S 4K, SIS T R e A A 4 Mt e B
2 R R I T o
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R 2-2 JHEBWY BRSO RENG DL SR GRAT e BEIs s i 1] WY )

Species Date . [%3%)) Donor age Cell type Reference
Yypp NHE e BRHE 4l s 25 R
b 002 WA R A 14
goat ) EEE N ‘ ‘
2006 WKL 41 i R Rk 2T 4 178
il
1 CHA
2007 B e 19
5 hATIII
e SR 41 R T 4 44
2008 G )L 2F
1= cattle 2002 2 G0 IR AT ok 4 12
2002 2 JRAE B Fr. 40 g 2
2007 3 WA BRI ET YA g 39
K 2005 2 PEE B i T e A
buffalo
3 L5
2005 b e 29
14
2008 e e T 4 4 28
¥ pi 1 &
P 2007 b e e 10
: X
2008 wE SN AAG L Ak 24
HL
gzl

B 2-1 R4 e e C2emesess, 2002 4E. (B B 2-2 WHASRBIAR Bt ve B2l CRERE. X0 . &R ok
)ﬂl—ﬂ%dg EFﬂ'%"—'Cfrﬁ, 2002’ 32 (1) 71-76; dﬁl LI"Z?)”ﬁ*J’#, 2002, 35 (8) 37 H}il;?l HIZ_']:; j:

KRB A KB e B A M ER R A AR s, <K@ R T v At
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FUIUH RN R RICBA N A e & Il F IR AR 40 4 350 AP i AR i s —
EEMM G 5842 IR AR 5E i) =2 K TR ERINE, 1%
11 T ALY T K G BRI

2002 4% 4 J 27 H AR MY K 2 A5 B b [t B B — Sk 3 b (] 2-4) Bl
T HEVF 2 B S 5 I R T R 4N i ve BERR BFL

2003 F 5 B A F SRAT SRR 954 12 2k

K 2- MZIKQHEIE@ﬁB% %’:F%D /%WEV‘]’—“F(EPﬂ 2-4 T 55— Sk Ak 4h L v B 3 R B

BRMEATCAE, BRI, RlE, 2003, (Bocve: i) CHRIEARMEARA5E, A ORIR

48 (8): 768-773 K 1) Chinese Science Bulletin,, 2003, Vol.50 No.22
2592-2597 Fig2 (a)

2.1. 4 {K¢ARESEFEE

FFE ARG 0 5 5 SFAE 5 A FE R e g, PG AR b R 27 K 25 K B Ll = 1 4
A B A AR EAT e BEBOR A5, IT T 2000 4F 6 1 22 H 3RAF 40 i v B 1 1L =B
B> (I 2-5), SRk VIR H IEHR, RIBUREERA T RH IS, SRk 2 F<
Ui HARAZRC G T 2001 47 8 AL R 20— BEP G, IR WAL v e 1L =R A i
12— EA W B BIERE . 2001 F 10 J1 1 HAT 10 JJ 9 H, M K57 55 S5 3R1G4
A ve ke L=, Gl DNA FRSUERE T, Prakfa i v L= Ja AR S0 i - e kA
RPN ST o 8

2007 4, RH @S EOT U4 AE AT e B BOR IR A (& 2-6).

K 2-5 E%R%ﬂﬁi%ﬁ’]%ﬁ% EE Kl o2- 6 %{i%%mEﬁﬁnﬁ?Eﬁﬁﬁg&/J\M$
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2.1.5 FEERA

AN T B SECE RS B PO R R T7 SRS G AR NS A A N R A 2
PR REAL S TN TR R o AR, SR BRI B2 —, i RABARR R N 218
H M 1997 F-4440 i 5e & 5 Dolly iPh 2 Ja, HE| 2000 4, KEFLZK Polejacva &5
YGRS TR0 B v B TR T o 5 B IR B s 2 S, AATI SO AR 40 i 5 e e AR
THBTR R IR BERIAME M CanBERHTHED) 4. 2005 4, C&fiki, %&E, H
A R BRI LA R E G SR 2 U ALI TR 40 M e B 1) F o

2006 4, LAY KA A= g B 1 R A T e S 181 e B — ] S
ANEURE (A8 R0 I ve 8

2007 4E, AL KX A7 IR AL 3RS T AR A RS g i e e st . [R4E, I
AR B T 5 RS K 2 B I BT A B Bt R B AR F R TR
IR A, S AR T A RN R v R

2008 4, Hp[E ARV R AR T b VR S e AP R A RIS TS VR L i TG AR
AR, 3R13 T 5 Sl bR ¥ 1A 40 i w0

N\

e

B 2-7, HEARNE KA IR o B A K 2-8, R4 e e AR B R (RIERAESE, 2007 4E)
B okis: HERE C A 37 (6): 637K 1D

2.1.6 HERKMBERA

AR A0 D 5 I 50 A B e e i DRSO (Y B SN R R B A, JRIE ZE A A 4 i o
W AR T R S X S ik SR S Y 5 TR A T Rt

1999 4 10 H, ARG E BT I RN R A G, G xR y-55 00, it
K 0 B B AR A S HE DR 2 RIS 30 1L = T AR P, AR SN IR N ok S A
O RIARAM I Qe O AR, SRR PRIE ) 5 A AL DA RV L DA (AR A i, BEAT S B,
HETAF BRI R AN O e oo SRRV T WG AR B, TR IAE] 100% .

Fe AR N v B AT T, RIS TARPR A A
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2005 4 R AR MY K 272 o UGB 28 7 B 2 (0 9 GRS DN A2 it v 4 A

2006 4 2= JEARMY K20 R A 0 45 e B DAL v B R AU RAS e Bl 1 3 R e 5
EARSEH B HASCZ RS DY FRAT ax (0GR 1 R SR D 1R [ 5K

2008 4, H EARNERFEBAL ST R HBCS BT B R AR B R TR ST A
AR M T H R M E TR AR E1F, BIRh Sk <o-3" g R & AN
WL ST S, e TR 3, IR N e D e e, XA B Rk 4k 56 [
ZJA S AR S 0-3" 2 AN AR TR e A 1 1 2K

2008 4, LA MR ZAAR S 0 A A0S R A e it I 22 B3R i I o XM R 22 B e
R B IPTIE ZOCR A R TEAL, A TS E i PO R R 2k A 1 5
GERE™

2008 £F, AR Ob R S A T g R << PR A it e I A AN e DA AR A it e I A R
AR SN I H A HE AR E AT R KA E, R R SE DA B
ARRCRIBE P oGt o Bt R 5t — KA AR A m E&1F, 2 4
Eepak s mvALuRe St TN 2 7 N 2 PN B PR I R ot e SV 5% N B I W SR TN 3
BHEAMREE /N L rb S N L A B A R ) A A0 e B A O 28 Sk,
16 SkHe N T B Ak [N ve BEFE AN 1 S B NV il gk DA P S e 4%, 4 SKRIDLIA ZE KA =%
(MSTN) Ji [A A7 e e B I e B A %, b AR A i v e RS AR B2 /N 3 N
RMERE A S RE R . MSTN i AL i B dhy o [ e B UERAS

2003 4 10 13 H, mf E AR MRS 3 e 0T TRAR F A4 40 i 5 B B3R 13 1 3%
S SR N B e R B L D e e 2, B, SOGRTS T b N s . A FLBRER A
AN FLIE 5 1 1 IR B AR A i s e -
2.1.7 Fihai R K

Pl R s e o A — M an . ORISR s vk gn i) 10 b,
A 3858 EANFIRE S J, SR H 1A Sh P )OI B4 AR b %A% A 52 4441
MBI E Y o SRS ve i 2 ORI NI Stk /D> BB WUE sh W 1A B8R Ty
W, AR, O BRI 32 R B RGN MU AE RE AL PR GO RENE, M EROR
WIAMERE RN, HAT ARG 1 BRI RN B SRR o ().
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R i

B 2-11 w8 “w-3 7 AR Ch EARLAL
e b nt E ACE B R ST T . B SRR -

http://www.iascaas.net.cn/sciences/2008-08-19
AT K AR S R
(Fe NFEIER v b, A 52 AR BER)

H TR T B s BERT S, 1993 MRS Il — R m P g, DL 8—
AN/ ORI 20 R BRA AL AR N AR OV BEANI, SRk C BE (KON RIE B 43 9%, RPERN
5.4%

1999 £F, FRRICERFE 5K A AR AL G 5 I H 5 f PR e v Sty JF
J& T R BB e BERIE S, I AT R HE JE, DK BN (1 VA 20 M A% A A 1 25 A% 1) 2 4 B BR 21 ML
AR E BIBER BRI, RIEED 9—11.7% . 2001 FFAHFMEHTT T ELEALH
FELXS S b 5w A R i 5 77 (1 52

2003 FHRRTCERREEAR AN MO RE N G O BEAN M, BRI — TS P e R

2004 4P E AR 7 e L AFTTRE THRA . R R A e BRI, B AN IR AR 41 i
BN A LA BRI, SRR PR AR ZER 2N 596 ~35%, BAiHE 52 )a 60 X
Uk 3 3k, JFHAT 1 SRRARBHRUERFAERE] 7 S )T

2004 4, HEBFEEG PraEE R AR SR Y R A R A A AR, R
BRI E R AR RS2 A, B ORI RAE I s BB = (R
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Kl 2-12 PRI e B dbh = S L 52 (AR
=F . & J K5 Molecular Reproduction and
Development , 2007, 74:32 K 4

2006 4, RURNY K 2w G SR T I E — e Al BEE S A, AR, 4k 1
ARG T AR b o P R JIG TR BE IR 53301k 10%6 . 13.8% 1 0% .

2008 F, FkE LAETT I T 38 AR FIK A= Sl BE R v B e R I E T, 45 SRR BB 44 o
REAR A — 7K 2 (A4 0 B AL) 10 K% B A o) VR 38 VR 23 8 2 v T i 2 (R AR 40 i — 7K 24 B B
A1 MR LS A R IR

2008 4F, RIEAREERGHATIE T 10 MY INRF 40 40 i 5% 5 S e L st
o WRILEEL ARy BEIRAEL RSN DL AN I BT A Rl G 1) 40 AR MLV I 5 DT 1)
HhES o

2008 4, MEAEHEIL TN — 2 S e e VA S SLERL AR, R IR L B PR A
LT Y40 W N A BN REAN ML S AR A o] DUR B RIFERE, H 2 BE MR RAT T R Rh A4 — - se B R
Jifio

2.2 KR ERARIEFSHE

RN (SCNT) &I A% #AERORZESRIR MR T,
FEAARA RIS (B590) . SZARGN BRI B MHE S (RS RAEE T 2. B s
Wod . R IRASMNE RS . WURERAG SR S AR, e T AT AR IR G B R
SCNT M HARIR T4 BB, HL P T — SR H IR ) A0 T 56 e v B )
FEFEIROR, B A LR OE s R B A I U

TEE IR0 0 5 B = 2250 AR S T LR, V2 REE GO S BEROREAT T ik,
A R A B AR RCRAF BRI 3 B 5 R 2 R0l kAT T 2 R B s,
T8I N (Wilmut 25 2002 5 2009), {HJE H FTESH ARG % R 1 R
WEGTH, AR 7 2 A & Wilmut 25 (1997) 56 Dolly 45K F (1) J5 81 Wakayama
25(1998) e B/ R FH M 715, 20 ¥ Wakayama SRR A8 5 V500 R R LR A v
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(JI_LIJ 2_13 )o

VI AR

O

| A U
!
ol / PN %3
itk

|
]
KMM* @ BB
| @ MREHER
BASKE ‘
(..) mrmme
' ©
0-0r  Ta-
Dolly {EE B x. & L L W

R BRI
Kl 2-13 MRz terey (51 a g, 2002)

FYSGX PR V5 E EEARMAGEAFE),  EE D2 Dolly M A2 HRE > h HARTEST
A%, SR T BT RS, MR N A B, AR RN S AR L e, 3%
TR AE AR M A R TR G RE R LR R RRE Py P S (AR A I 1 SoRe
PRGN MR A SR RBIR , SRR VES B2 ARA M i A, AN EER A R, i A e
EVERERES T Sri

LAR S h W) v BEBORBIT ST IR 32 2T

2.2.1 HARABRESR

SCNT & bl A i A4 AN B 752 U1 REAN A 5 1) 4 ) JHC 56 DR 2 i B9 5 g et v 3
TR, RN R T H A A R8T (Totipotency ) 1 TEEAMA KR B FI AL & E MM
TERGHT BN o DR, AR 0 P % A 0 o it e AR e e sl T | o
RI AT A
2.2.1.1 A4 i R

%A R A (LA 20 M PT UL BB RIS S IR A 2 0 B A9 e O 1 240 0 Pl £ 500 4
. phzegn i 2 40 D, Hn] DORYE TARSMEFR R4 . H AT SCNT BRI w5l
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Wy o v = BRI ARG I e AR A A0 A Sk A A% 4
2.2.1.2 LRG0 B

SCNT (RGN i nl LUK T AE s 2. i) LA T4 Anis S 41 GiPS)
S, MIAN IR R Bh 40 M (AL IR R B A AE 28 5, — R 100 I SR TR LI A 4
AL IR R B R AR AT AR R A o
2.2.1.3 AR

HARANALIFAE 200 ZFOANFIIA1H, (282 B A U LR AR Bk 7 o
BEJRAR, PRI SCNT At (A 4 i 248 20 fr) 308 6 A0 A OGS SR A v i 45 Lt W A AR F 2L

AR SR M T DAE R JURLAN M. FLIR R e bR an . R R BT
e OiR)L BB WUAAI. shdni, G4 mman i, L. T4
P55 4 A5

HRVE 2 R0 R AL B35 #8 7T LA S AR ik, (R AZ RS RS 1 B R IR R AR AR
KizSe, SERA MK CBInERgn i, Moper g Mis) L4LE i
FEAE (A 40 PR A% 5 L e 008 SRASHR i (R %

HAr, B EZRHRAE (S0 R BET 440 i F0hc 40 fa R LR bR 4
FEAE A SCNT HbAA4H i, Rl Ay 1 S 40 M EOM 5 77 1
2.2.1.4 HLARA i AT 10 4 1 S 3

K% A% R A6 1A 440 B 11 40 ) 00 0T R B R R R IR I R L AT HE 22 5% 1 (Campbell
5,1996). HUARALRIFIFH M A1 G2 SHAH MR S A an M 04T se ERIF T, HU H AT LG
B — BN R GO/GL 3140 A D A A4 vl LASR 4555 i 1) A% 4% 1 24% (Cbelli
245.1998).

T I i 0 A AN At LR 0 7 T BE 0 3R A9 B v BRI GO/GL A 41 il
(Zakhartchenko 25, 1999).
222 IIEAMERESEX
2.2.2.1 GNBEANHEISEAY

R 5 [ B A 5 R FH 52 K5 I — 1 B 8] 17 O REAH B A S R AR 244, T H i =
LRI AR P S R A0 ML O BREZ0 i 1 h A% 8% A 52 R 40 .«
2.2.2.2 GUREANL A%
(1D MUk
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BUBR 2512 2 1) ) AU VE VR B8 52 2 B 2 AR BN B R 21 M R A% ) ot
A, WAREREE

TE AR AR OO I B R 40 Mz 2Bk . HAaT K2 R E R 2%, it ek
ML BRREGN SR — AR ARG FHE BRI, 38 Job 5 B B 35— A 1) — 350 0 M e i
BT R B IV 1) 2 A% R 5 R G D ] TR RAE 25 (1 AR R S B DA DG . m] LA
i3 Hoechst33342 5% IR YL RME R 51 5 2%, e & fm i, IF Basmb 5l £
VNS G REAH MBI AARE, (R Bk R] B S AR B P AEAN RS . —FRR Ok 5 Ak 4]
GBS RG RN RN DY VR i A, 519 20k%, mTRAVRERA M 2%, ok
/D7 % BN REN i JTTR L
B. FLUEI L&

LRI FVR NG D 2 s 2 B ags W1 s () O B 40 M D) 00 28— Al Ak A R T 8 4
MR A%, 1zl T L pe . METET BdRIE RS, 78 r A s~ RI]
SEM8e AR T KRBT VIR 22 bk, MELME B IE R R E, P DOl 3 e A~ 2% 1
B Rl 30— 5 A A i T A IR

TCV0 R A S A A2 D) 2 A% I T REABAEAE LA T 1) 1] i
@© ZORALRIBRIERA
@ PRIMEAE R A
3 151403 IR BRA 5T S Fe b (0 4 2
@ FEMMKE FBUL:

(2) %%

W2F FAZAE IR — 2 I A 224 T A 3 0 RS L, T DI 40 P 440 A R 4
JRIR T AEA Bk 2k 25 ) e B 0 40 B R Hk s O REAH B M B4k, AT 381 25 o B9 RE4
HOAZIK H o A2 2%k H AL A ) AT T B (Fulka #11 Moor, 1993). FK/KAL
. 4FF (Ibanez %5, 2003) MUKALIIH4E (Elsheikh &5 1998).

Wit AL BRI B, LR (K% > 85%, Fulk &% 1993), Ae AHALHMIAL
ORI LA ), AT SRR, B, DR, Y mat 5
N M T AT ML BRBRAR I, BARBESRAFEL o () A%, SR AL RS AE F A JI O A< TN 9
R A (Elsheikh 55 , 1997, 1998), HHT, MBA IR ZAZL 90 RESN M1 4 52
I 7 5hY) (Elena Ibanez, 2003 ).

(3) Bt
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W A A R S 3 J A% S AR O B PR B, AR A% . BRI
A. BIESENER

3B A R R B M AR S B R B 2k 1 O REAH A O B, AR e B
BEZH 05 AR PR o

FRLITT P A A0 YA S — R AR G PR S Ak B0 I Y Sl A S Ay S 80 B 4 i
BTN s I — ol P e o e 1y (A A Py S 380 O BR AR T Y o 127 BT T RS R,
fai Al T se BRI o
B. FLikB

G Vajta 25 (2001) KIRIF Tk (HMCO) BHEAMR () M5k, &
L TCIE AT (K1 A% UW BN i 5 (R4l A R E 36 (PHAD SSI01ER R G, SR TE
—EMEMBAEH TG . Zd R, Yok, JoH BHEREN, JEReA i
L
(4) fils

75 S S PR A 0 e R T e e R AL R A L 5 O 0 i ol R Ak 2 A
NN BEA MR, H TR 2 R A ) . e DO R R, R 4
(Tesarik 5, 2000, LAfRiAL v B (RS FE P o
(5) ok

BEL¥ 7 A0 73 24 MLTT A B R P 75 2 — R A IR AL IR 32 5 1 MO Ca™" IR FE Tt v 5 |
B — RPN N TR 4R 2R F, REEREMEN . Hir K2 RH A23187.
6-DMAP. L J3(Zk B A 5 A 2R s
(6) AR

— RO, SCNT [F A A 75 EEAEARAM G F7— @ I I T 2 R B — @ IR B
Rl EAR S B A AR I B AR I A4S RS 23 SCBRR S A o« AN ] 241 SCNT
TR T Be T AR BT TR, AT R T & FhE5 IR (Lorthongpanich 45, 2008), {441
FEIRIGT F NCSU-23 52759 (Peters 25 2001; Lee 25 2003). /NRIEIAE H CZB B35 M
(Wakayama %5 1999) F1 KSOM #% 7% ¥ (Wakayama 45, 2005) f1 mSOFaa % 7% i
(Laowtammathron %%, 2005). 2 CR1 £5 7255

ANFEB SCNT MRS 537 1L ZER AN, /N R E MR 2K 37.5°C,
R RT3 B R R 2 38.5°C, AHR AN A — IR 5% “AULBRIM A, W EEEKR
ORI
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(1) M

U R TERAG v BE B ) T EEEAT RS R, DN G52 AR 50 40 (1 308 8 R Ak B gkt - 43 FE
DI
A, SRR

fE v R IR RO AR, DA 2005 FRSZ ARSI A T AR BRI, 6% A T R ) IFE ) 22
EIVE A e R IR R 2 A . SR, A2 AR T (31, Holstein F4F/FHIZ
FEREAE) (MBI YA T e AT 25 e, HE B AR IR0 % 2.3 i T Holstein #57F, fif H.
SAFIE E A B AR B KT Holstein #1528 (BRKJG%%, 2003).
B. ARG H

T R m BRI, R 2 ORI IR ]Sk R R, 2
PR AL 2 11 5 o R Iy P REAEE— 5 (KRR, DRIk 52 A B A o I R Ji 5 2 SR LA it ) L IR]
GEUR, Jer 1 AN LAE AR dR T s 5 B0, B vl e S | S AR B B LA R SR R N,
IS AR YR 1 BCE ™ . FEA BRI, A2 AR B 2 M BRI,
HARA RN RIS A, BRIk, BArrE e R AT, 1 kSRR R 12
MO BRI o
223 AR ER AR ERNE R

SCNT s TS B PR S F 2 W0 A 38 140 AR AR R, oA AR f]— SRR
T B d LS e I AR, (EIX SR R R, (RGN RS BRI B, 2 AR BN RE4N
5 AN BESS AR 2 SCNT 50 i) E BN 32
2.2.3.1 PRGN ] SRR (1 5 )

TEVRAN AR R, AR O 8 R (B T L) #
ARG BEAN A (R AR A D T, ARG RLG ANROE G, A MR R A T A
AL AN H A2 R AR T RO AR, I TR OB A SRR A% 2 ve P 5y
WAL SR SRR 5 N IR0 A% R A Pt 2 A 1 A% T G R 5 e JUR i A 7= R e e 3 4%
REAT BT (R DGR o 1T 52 A O BREAR TR A% N T 20 A o R BN T B IR, OS2
FFEMET AR E (Campbell &, 1996).

DRI, (At A 200 R 52 A ok 24 40 it P93 28 R A B At 2 AR AT R R B A o R 143 T SR
ORBEM G, e B AR G IR AN 52 (A4 2 [R) 8 R B I (Ol R X% R Al 2 DG 2L
2.2.3.2 PRGN M 3 11 5 )

33



VE RS AR A0 A2 KU, A0 Ak A [i] Jo) S 55 P RE X R RS R A% ™ R AN ]
(52 . Wilmut 5557 LLRERS SRAF AN M se B4, 5L/ PRI Go/Gy I FLAR b %
AN A AR I B AT SR R . SR, ER MR, Go 4N
HAE AL I A IR R R B R & %, AR RS WG AR L AR R
(CHO %% 2002).

Kasinathan 25 (2001) 435 FHEEAMINENESRAF I Go WA Gy I/ 4T HE4m i VR A% A1t
TR RIS SR W], EAR VA A% B 4B T AL I (RS0 B AABL, Gy 4R 4N a1y F A
RS G 3R 5 S e B JE AR, AEIE Go AR 4N o 1) TE AL IR AL A 817 5 R RERAT S X,
VLI Gy WA i S8 S s B R iR S IR LK &

IMTE S A RE T, Cibelli 45 (1998) A FH AbT-V% BRIE FE 1) 24 P 2T 44 40 ffa A 7
(I IE D T B 02 AR, 28 MOWIRREAE 11 Sk )5 3095 3 Sk SE e 2, HE %R
16 25 BT ASRe i D) 10 W B R4S 1) e B 2 SR SRR T Giy Gos Sv G2 B M4 ..

SCNT 5T ARG 2 75 0520 40 T~ GO /G131, Bl TL At S 40 g the mT LA 4%
0 o e W AR AR, BN [R] PR (A 4t R B A 12% 55 AR [i] 1) B REEH B BOARDC G, H
FHER ZIAEAFAE € M9, Wakayama 55 (1999) W50/l e 4 R W], Ik
GO /G1 ¥ M 4h A i At e e A v e /N BRURS ARG, TR Y RORSE 4 Mo 8e fily ) L 414
AN A o AR S IS S TR 4R (Tani, 5%, 2001) g/ ML (Ono %% 2001), 4K LA
AR 45 RO AR 6 A E B S R S AU R IR T MO SMAG i, U AR B
fLoRgnfart, EOR M ANt R EEL e, (R S —E LY GO /G .

Fo2, LT, ek fueiettivh, RGN GO /G1 M4 fux 2 & 3)
Wy v B SRR AT oy B

AR TR AR A B 283 — 5@ RO AL BE AT US40 e Ab T GO /G139, 49l H i A
T VU FE v o FUIR b R A0 BT AR S RE 3R I B SEAE iR B B s (1 10% ) K
TR, RIGAEARITE (B 0.5%, MIEYLER) 55— & IIRHa), 4020 i 87 i
L 4 A2 390 46 22 BB AL T Go ) (Wlimut, 1997), TIARAM G 86l (40
R AR MG YU 5 53K 45 Go W1, Tyl i #7549k 5)) (shake-off) 157K 40 i )
P31 G1 4 (Kasinathan 2%, 2001 Do 1383 5 00 2 A S0 00 il 71 ——6-(F 3L 4
HE)-2(R)-1-(F 1) I 91 3E]-9- 5 A SIS (Roscovitine) T LUSERE 35 151 17401
AMatT GO /G1 1, 1 H o BERCRE S (Gibbons 45, 2002),

Li & (2003) W5 50 se e il 45 RL W], A FER KA S50 ) Ler 4 4n e
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0.2%IfL3 ) DMEM }57% 14~16h Jo, AFE40MEHIAH GO /Gl , G2/M 1 S I 41 i e
HIEIART, Bi9R 5d ANRILEYURE GO /Gl , G2/M F1' S M4 i ¥ LL 51 43 51 Ay
86.3+2.3%, 3.2+0.5% fl 23+£3.6%, MMik557 20d P4 UL GO /G 1 H14H ffa (1) L Agi) 1A 3]
90.7+3.9%3, £53% 25 RIM4A1 YU GO /G1 W41 M) ek £1] 93.35.4£2.9%, [KIHEs
Fr 20 RAN 25 KA MR YRS BEW IR = RO ZEJR % . Bordignon 2% (2003) W54
R AL AR AN v B A A IR S5 R W], AR ANEE IR A IR ) LRCET 4k 4 i o
GO /G1 1. S 1A G2/M LB 73700k 76% + 12.5% F1 11.5%

TR ZAr A [ Al SR AR T e AT GO /G AU JE 1, Bl in sz gn e, =2
FSCHFANML (Sertoli cell D F s #AHE B 1) 5 BF 40 i )& I (0 BOR 400 ( Wakayama 55
1998)
2.2.3.3 AR A

HAR B LAY AT 200 RN, (R EE Har HoA ) LR i gkas 1
RGBS, AR T4 (Jeanisch 45, 2002). JAJLRTEAE LT 4E 40 (Arat
252002 FLAR L2 4L (Willmut 45,1997; Kishi , 2000;) J50R 41 il (Kato Y %%, 1998
2000). FENGE L2 4NH (Kato Y 25,1998, 20000 AFHE4IAE. (Kato Y %%, 2000)). bl
Al (Arat 58 2001, JJLAAEHE (Gao 45 2003). FHZ T4l (Zawad 55,1998) i
F4i (Galli, 1999) 4.

FEARZ BIBEARAN BAh 2, SIS iR LA 5 A B S BRI AR 4 i (it JL R Ik ik
RGN ORI HOPE DR ANSE) BEMEIRTE m I MR IR A AT IR, (H2
XM ZE S R H TS ANT40 B T, AT Re S DR A AR A AR MR AT iR ) LA i 5 e op HEA S 2
AR AR L, st e IR EER D, BN i 84> (Vajita Al Gjerris, 2006;
Forsberg 2002).

e 33 I N E e DR (SR oy e 2 MR e R 24 X v AN T e SN
FNFEIR RN REBAT 22 5%, (EERIE S IR LA M4l RV (SR 3RA5 1) S M IR RS A i
W FF R YR )5 WIEL B85 (Miyoshi 2%, 2003). Kimiko 2% (2003) FJFHA[A] & &R /D
il DL S A 4 T 40 B4 R SRR v /N BRI R0 25 SR W, AR AN 22 0 i v DL A
FEAL RGN BT, EHE S HE I O RE TN 0 %) R R0RL 4 AR (A I BE SRAT5 i 1) 20 2R,
PR Ay P32 B 40 A ) RS 40 L L A2 4 R A A v 1) GO/GL 31 B Ll
2.2.3.4 FRALHHAL ISP Rr GRS

SCNT W5t SRIEFAFEMF iR ALY I ) e i b 1% . Kimiko
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25 (2003) KIWFFERM, BDFI1 2228/ (129xB6) [MKIZNAE, k¥ BDF1 2448/ R
(B6x129) (11 /L 40 A A (16 PR 4 i it B SR 133 o RO e e /N B A 3

AR M P 00 W] e 5 S ) PR A AR S AR . DEFURWS, W3/ (Holstein)
MEME (XX g% A S A (Galowy) HEME (XY) 41 M A% AR DN 25 FIFE IR
IR =S, AR MR (XXO 41 R AR 1) 5 B R R A il SR A5 e f
RS (BRORTTAE, 2003) ARG AEAMA CREIAL) (R B4 40 f A 4% v e 9
[ 94 v 2 0 VR B A 4 i 2 0 A7 A 22 57 (Constant 55, 2006)
2.2.3.5 SRR Rz g

Wani %5 (20100 AFF5¢ 50 B A% GE N AL, VR T AR B 0 2 JDR P T A 40 i o iz 4
FRFM IR ) LB £T2H 20 11 5 o TV i i 45 23 2 TR RE A 78 S, AFL RS JORSE 40 PR AL A A 1 TR A R 4
A, M H ARG RAT S m IR R
2.2.3.6 RAMEFRAR R 1 50

TEARAI MR AR, AR OYRESN AR, TEAL R #R 5 BEAE A Ah— 58 4 11 T HEAT
BigR, DR IR e S S 0% . Powell 55 (2004) [RBFFLRI, ANIRIEEFE
YRR MR AR 5 55 7 1) A A0 5 i s B 250, DMEEML 3 25 1 A i ) L A5 1) ) 214 4
MR IRIE, T MEM W& & TVEA IR ) R B Pk 27 4 40 i b A B R, IR IV ik JiE
(0.5%) FlE A/ TRIREL il IIRAFER U (M BE R R 7 %

2.2.4 ZKOPEAH BRI R B IR AE R R 200

S RGN BRI AT AL AR K 52 ARG, TR AN SR BOW A AR AT B R
TR oI PR A BAHE DN K D BEAR B, IR ARG TR IR SN BEAR B, IR el SR
Ji Y2 K SR G AR A R RIS S AR AR o TSR], IR0 A 5K — 5 R sy
B BL, A BEORUERS A IR AN A% IE A0 1) g R O SCRF AR M A R

SMRZ SCNT 2804 1) U REAN M DX 38 = 2404 .
2.2.4.1 GEBEAR M) AR B

RO R FL ) AR R T O RE AT M AR AR R BRI ], IX
I S A 0 ot LR s AR AZ Y], A AR AR (GV) o PRGOS AT
HI NI 90 BE A0 th ] BEVK L0 2, ARG (GVBDD,  fFH SR HRAK,
FERE B0 s ) (MDD oy GBI BEANE. RSB AN AR Cn
SHGE), N RN AERAE ML R R IR AL
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H RTAE 3 U RS R b, — RO 38— ORusk o3 28 ) MUTT O BE A S %
BAEZ A o plesh ML IUIER B REAT & BAEAZ A M2 A, E 202 P MUY R REAT 5T e
8 BRI SCRER N I AN T . Gao 25 (2002) FIH GV AL 55— s%sr 24 1
(M 1O A1 M T GEFI AT 52 AR5 5 /N BRI SEIG SRR W], AR M T RS R R4
HAEZ AR e R IR R e 8 K B RIS RN B, (RIz iK1 MIT OP BRI AT AR 2 AR S g%,
117 H AT ML BRREAR A 52 44 1) v B R NG R AL BE A8 At 40 38 20 e

M L) 5F BEAH S B AR AR S A 3 — AN TS S e MUIT (1% O R 40 o b 5 A K
FSC () R AT 22 0 2 9R A oy AR HE I T ( maturation/mitosis/miosis  promoting
factor, MFP) e85 AL A D) JUR A — RIVER A, Bl IR Gtk
HE (PCCF). WK, BN T S I, 52BN BEAH M Hh i 5T k-
MFP #1041 G (R i LA 38 T, TS R IZ AL T Gy 1 G B, BRI
SHBLPCC LG, AHJEX AR IR N

M (¥ OF B 20 N 3& B AR AL RS RS2 AR 1) 5 b — AN BB PR PR A MUTL ) O B 40 i )
Gelt Rk TR P AR — AR, AR E WAl T 2 T8, A7 (58 5 i HLb
F PRS2 AR GR BN A% 8 AL ) T

Bordignon % (2003) KL, F9¢GHT AR 2 254440 i v B fift ) LIFD F 2T 44 4 i
H RS 20 500 AL 0 S T B B A e s 1 (Mletaphase) FTACH (Telophase) ) 9H-RE4T
b, W IR 7d BRI & WA 255, AR B T 0 B A VR R T Y
B A W] A
G REAI A A B S D B

£ SCNT #FFury, af A A4 Py M4 SR #y b7 2SR A B0 REAT 32 4 (Wells
25, 1997)0 /NERA R EK T REG L (MDD VERZ S AE 32 R (1 T B IR A 5 75 % 0 4 v
TFARIN I UIEFANE (Heindryckx 28, 2002), {HZBHEFRAF 114 P G BEGN 0 52 A%
IR R & R LA KA AT BE = AE AR 52 MT (Van der Auwera Al D' Hooghe, 2001), 17
H AT Re4 iR iR & & 530 DNA HI%E4k (Shi Al Haaf 2002).
2.2.4.2 RULOFREAN BN AR

SRR AN (] 4 % 20 49 (1 G BE A 0 A4 S s 3R] RESE M AZ S FEL IR 80 . Aston S5 RIFTT &
B, B REA W SR AT O B AN RV EAR S RS2 AR, B R IR R B . RIERIL
TR MU YR A FIARAF A B0 il 25 v T AF REAR SN REAN M, 3R] 6 15 40015 0T 57 47 B2
YR RFAN AN R B e T ZEAT K (Majerus, 55, 2000), {HZZIRE AT LA 5 4F
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BEA-FI A BEA IR D) AP
2.2.43 KO

SR o B I [B] (1 2R O A T LAE W A% M52 /K . Schurmann %5 (2006) ¥R
W, PRANSZRE G 4 /NI 00 O RELN A 25 B e 5% S5 1 I A 2 R e, BAREIR R 7
IR R 25, AEBAESG 35 RIEE R A 5 B 25 th A= 2R 4 B i
Tk TR AT, SORG O REAN 0 I AN BEAR L b 4R 21 RS B AG) i
[f) & (McGrath F1 Solter, 1984; Kwon O 1 Kono T 1996 ; Prather RS %5 1989; Prather
A1 First ,1990).,

SRR B B 2— 4P IV I 40 e Bt wT LA 4 52 AR A e /N BL (Tsunoda
24 1987; Wakayama %, 1999),
2.2.4.4 FPhONEEAN Y

Mastromonace 5§ (2007) fiff 57 7l A4 (A% <4 CRAREERE40 ). B
FERFAE (U <T@ CRARIIREAINDD R (bR < id A (2 kN REl
D R BEE AR, LR I 2 O REH R AR L b S T A A A i R AL A it
WAL, & s TN EF A (AL R A2, {FL ) S B AR R 5 3 = O BEAH Ak
HMEREIRNG RSN B 50 AL B 2257
2.2.5 BNYIRL AR 5E BE H K FN 52 BE sh ) 7R 7E B9 o]

Dolly 7 B4 HZEJG SCNT FiRZ LT 15 EMWF5T S B, SCNT [RCR A LEE
WG TARKEERE, K43 T KAt s, (52 H AT Sh iR 40 ve B BOR RN e 5
WA VT 20 10 i 223 — A v o

I P20 5 B AT o B S W A A 1) 3 2 T A 5
2.2.5.1 AR

1997 4 Willmut 558 FHARFEFLIE b Bz 41 i e % Dolly 48 =FINF, 40 5 ER AR 51 R4 i
Rl JE AR50, ek Dolly 47 FHLEARBCE I 0.36%(1/277 BiAIEN). sepERRZ S
S RACRAT i i, AR S BE SR A 7 R H T AT 2% —10% (Chavatte-Palmer 45
2002; MrEoFaE, 2004). BEARFIIEIG N4 E] (ICMD gl #iFR)E (TE) 4k
h TSI CE R E, (HAET 3% (Keefer , 1994, Tsunoda and Kato,1998).

BT r R, R4 (BS) sl IR IR A A AN (EG) g HIE
SCNT IR MR, (HE BRI AR (Wells 55, 1997; Rideout %,2000; Brink
&, 2000). #iT Zhao F1 Zheng (2010 FJFH i #2814t FUFN 27K 43 25 1A T 40 AR
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ARG MU RZ IR TR BT8R (N 27.24%F1 27.92%), (HRBRITIRE B A S
Oyl 2% A1 2%), 1 Kou % (20100 FIH/NEL iPS 408 (LiPS37) 1A Hb Rk
A TR B RO R

2.2.5.2 BAHIEGRFAC, 7

YRR Z ARG, BORTETT WG A2 0% % ] el (Yanagimachi 4%
2002 ; Heyman %5, 2002), {H K2 i vl B8 VR G v BE J5 1) B A i 5l B Al 5 2T
(Yanagimachi 2002, F1[E] 2-14), 52 Ui v B IR A 5 125 AN B B T ek A ik
h (R IL FET.

Heyman 25 (2002 4F) I F 480 5 F0ER 7 Y0 6 00 £ 7 92 0 00 52 AR R A vt e IR i
JElRIL IR BURKEUL, S5RRM, BR 21 KINBARGI G G40 7
[ JR I PR B W 236 5 55 B AR A 2 RS R iR 2 TRD A 25 e, ER BB AE 90 RS, A4l i v e
JR TG R VR i 40 e B R I TRT AR R 28 23 o 12.9% 1 34.3 %, B35 (R T-X R4 47 %,
A2 M e B R IR S 2 A H AR R U 6.8% (RHHRZL A 49%).

4.5 8 10 19.5
seRERIGIHI R B INTE) (d)

2.2.5.3 wBESIY) R RS
H Dolly 457 A4 5 D& Ja 3RS 2 PR 4l M se B8 (Willmut, 2002; AT 2
—1 f1Z 2—2), $Rif1 2001 4= &P Dolly YT K, IHEHIZESIY R ENS (Dolly
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PRI RIS T 13k 6 B HIREE), 2003 4 2 F 14 H K0 il Bege im g4k L2 SR A8, 5
BT RHEEFRADRN e ERIG R AE LUK (B S| iz .

wbERIG RS, PRSI (IR TEREYRI . HAREEE AR A I e LR A
F 2
22.54 JRHAN

) e W IR G RS WA 0 S5 R A R i mI i e B i) L3t FIG LR 8 A (1)
L], BRIV me R iR ) SRR AE B ARZOR S T IR R 41 (4—cell 3] ICM % Bt D). Ono Hl
Kono (2006) HIWFFERM, /NRICHEMIGIELEYR 19.5 KN, Toike ke it 2 iES:
volE, 4— 4R 8 — 41 AR A B AL N R A AR TR RG], (H2 ICM 4i R ES
VE N SRR I i o 1 B 2 L B v s B/ BRI IR A U R B, LA v e /N Bl
() i 4% FE B AR I G % (Wakayama A1 Yanagimachi, 1999; Ogura %% 2000; OnoY
2, 2001), [FIREBLG A i A7 7E (Cibelli %%, 1998; De Lille %5 2001; Constant
2:,2006) o

wRESYIIG R R B IR (D REHFRELREEIE: (2) BURTZTTERE
JRAIML; (3) WFRETERAMEIEZ; (4 JG)L BRI (5) Jadi s o

SR S B ZN I R i 2 D DR T i 4 M R A T G AR AR rh L Rk
B RMEER RIS S, OFE 50T 2 EAT KRR 40 74 AT SC I B B R IG 4 T
BE (4 IFN-F1 PAG-9) A7 RFER K IL 2 (Amold 55, 2006). Palmieri 5% (2008)
TEANIBET T sokef . s b A e B /N U B A 8 i g BRI R LB, LA B — 1
A E PSS E R e N
2.2.5.5 WEGRIARER:, ML EEAEK, I ERGAE”

Cibelli  %5(1998) & {KHRIE T wpE 4 A H LIEH AT R, FON“EREE” (large
offspring syndrome, LOS), b/ AR FIAEAE7E LOS L% (Eggan 45 2001).

SFESIYIHIL LOS ILGIFIARAR S DR mT R AN A b BB AR B i ml it DAL Ay v e Ui
FEARAN G FRARAE M S 1 (Young 25 1998) . {HAE LOS W] fE & it i 7w I 54 H A= IR v
FIH AR JE 20T ) 2R A

Chavatte-Palmer %5 (2006 ) F I AR ECABIIT T w4 35 K3 62 KRG LK
JERIR T, SRE, MR 35 K, 50 KA 62 Kighd g E & (crown-rump
length, CRL) /N AN LHEKGH IVP RIEXTHEZL, 90 RIET-M)mefENfa )L CRL /M T-H
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e BERG L AE 2 SRR )5 1 & B LOS fif JL kB H 17 (sack and the biparietal diameter,
BPD) W] W ALK,
22.5.6 SEHKE AW
ve BESIYIIG LML O BRI S5 G B S B R AR R T R R F S, 4
U1 Gibbons J f5% (2002) B2 &I AE R B 10% Kk A A KIS .
2.2.5.7 WPIRANH AL S ML IRAGFR 2R 48 D) e fi i
VP2 S AR (5D HILRFIRIE A0 55 R G D) ReRs, 4 ve e sy i A=
JEWEIR R G I IS, LRI AN 5K T TG % Bl 1
2.2.5.8 G RGHLAE BRI
VP2 S AR (5D I RGHLREEREE, 9] dribk (28 G0 i i o e A
4, Dy YA R R 7
2.2.5.9 HEEAE
o S AR G 75 S M BLIEPEAE . Tamashiro 25 (2002) WF5Y ¢ /N B A& 1L HE BHUAE e
E, R TP R PR VA AR T
HR H I B B4 R A S I R D) S R AN o i DR e, AEU DL R AT RE 2
S RSN IS I — 285U K (Vajta AT Gjerris, 20060, JLHf, B A AR 54
FEAGEA (PERANR) R HE 2 T B BORBOR AR e B 34 e 1 S R 2 —
1. BEARZNAFISZ 7k CBRBEANMD) ANFEs
2. PRGN 35 52 A O B AN )
3. PRGN AL g FEATE AR
4. AEIEIIRIMEVERER, AR UL M ARSI IR 0N BEAH MOARS e s 2SRRI 1%
L R G RS, LA IR E SR R b 52 B B (i . 20414k W
WD FHLE) (A #AFWEY L BER) &5 .
22.6 ERERARERILE =Ry A
H A 1997 TelE48-F Dolly ALK, AATTH SERER AN ASANE . A=t 2euk,
PR NKE G EMIEE S RMRR B A . B B AR M ARIRAIT,
CSNT MUK BN I K B 2 SO GRS gL 2 A DG E R 50 7 AR R (R 5 ),
1M1 HARE A= AR RS SR A 5 A, SR8 R RO R R &
BHHE A EROMSER (B, 2004; k%, 2003; Bousquet Al Blondin,
2004)
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)R A 0 e B AR ARV B4 v AR, FH R ke = AT B 41
1y A0 v e Sl AR Rk
2. PRANML e RSN A s KA B IR e B S A AR 7 A J2 e B R B TR R AR VB
S OCRE . BE At — MRS (EE D BIFR A e E sy, P REARA
W R, A ke SN I A R RE T 2L 2 i o /Ay, BE S AT RERER] 1 )3T
A3k (“F) (Bousquet A1 Blondin, 2004). SZfr b, AYEHEFKOLITIH T
BRI L IT &, Bk e 2RI AR SEAE 1 J7~2 Jig5J0 (Alison L. Van Eenennaam,
2006, TMi7EFE H g2 AR 7 v RN v B B AR SR v 9 A AR AR L
N LEREH AR G, AR T H R N RSN IR A (REdK S, 2004).
3. RGN M e BES I 2 Ak

A e R S ) AR DK, SE RSP e 5 e Al AT RO A L. T
IR, ESRRN I v BE S A I A IR IR RE Y e I 5, (R4 R 280 AR
G A B S A K. BRI E S BH 25 (Yanagimachi 2002; Martin
5 2004; Wells 55 2004), 1A40 v BE IR A Wit A AR & FI 1K) %2 42 6] /L (Takahashi
A Yoshihio, 2004), 1y H.5e & “F AR W5 (078 SR8 55 155 A A AT X ) ¢ Tomé 55
2004), X JE PR A i s L fE S . Bk, 36 FDA 5B = 2 0 & 3 ) o B 5
PRI 22 A VERIE TN Ry S B S = ik AR AR R A e S5 (FDA, 2006).

AT i 5 P B A AE AR MY 34 A 7= v g 8 FH A 3
1. PO E BA D RIRI K & Wb

FH T A4 L 5 o AR T AR ARSI A = B A R A P PR A v = Wt AT A
HITERRSE I se R IR iR, DAL BERE ve BERORRCR AN &, R R0 i e BE R R B 1
Fixd, BABERME AR

oL, R EROR G Er B T IRE K E AR ERAD, AR RAERR
YRR Z R B RIS

FCIK, ARG 0 5 Bt e AR R TS 5 A A, SRAR AR AR e o R A (R B A,
1 a7 b AR 7 e R B v A RE AR T, T L S A A e AR K B v AR
(I = W A BEA TR R AR A= v A A AR R B R 77 PR R, Pl LA I A 40 P e e
B KB EIHTS AH A8 (Paterson 48 2003).,

B, PRI R BB TR AR KA i A = KB R . PR, — MR R R
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ZRMEARN DL (BLA— DBV T BERBEIRAETIA 200 ANEAGIE, AR 2 Joalle, 442
2 25 % VA, TAE N AR JE T DLAE P22 R 100 ANFENR, BRI REDS 42 5000 # LA 11
A R i e B R B

S0, R R AR KT NS K A RAMG, EHRKEEER.

2. R R R R

oA T PR B A BE D Z A A A, b T TR BT RS Bl T B A A e BRI R
B, XA A B v I 6 R DRI ORI R FH 7K o

H AT SR B 5, 5 NSRS DRI TR D7 vk 2 A 458 IO I S R o PR A 4
M vk,

55 AR TE S S NN L DI AR LG, A0 0 9 R e R R i R U e ik B 3 14 23K
o DA I A G AN TR B AR AR TR IO RN, SRAF AT H MBI A0 B R, iR e i X
AN A A ARl B2 P TR RG, FRIE E 100 % HR R EEILINIRRG . b T IR R SL N Bh )
AR, AT LULE IR IR R A it — DA I BE R g oh AN DR R 1 00, AN T CRAEAS AR
(e R B IR iR, D SZARRE R SRR, 148 AT DXL 5 AR IR 1]

A LO R R AN PR AR AR R A s D e, 9 an LR b R An i, DR o L
) S I i e T DKL B B B IS, ) DA SR AR SR R e DR R P A e L, d
T TR Z 4 1 H IR B e .

3. DRAFIE s il
NRIE SN T Y0Pk KL A, i e A2 PR BE R 1A b Bl R 5 7 RN A 4 5

O R 9D TR B s 2860, r2 Rt T ek, el —
S P RE IR O M 7 . ENEEFZ: (Lanza 4% 20000 JTUH:EF4- (http:/news.bbe.co.uk
/1/hi/sci/tech/2932225.stm. 2005) « KRIALZFE (Loi 2001 5) FEYMALF (B AKICS, 2007)
SRR, AENATTG B T A 40 1 5 B S5 R AE WS s ) DR A A b B P I
(Berardino, 2001). 111 5 [ K BE A BCAS A B B MERIF UL FEAR A 136 21 1 40 i s B ok
FEOR I LS N I ) (BRKTGEE, 1999 FRKJT, 2000)
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[t 55 BP0 AR A 0 5 5 3 A TR AN W7 5 38 A e B RO BL B KR AT, S A4l i 50
PERCRJEIL T BRI N RS, DR sh W) AP S AT 9, 58 il e R U A
Py FIEE R BRI E R, A b P E BRI 2 5
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A AR AR
B—E  PyERSMERIRARE R R AT

FEEL: ARSLIOHIEIT SN RELH MO PR A1 205 U1 Fr 40 R SR AR B2 o i A AN A DA S K 52
i T A REUORI I 420 1 P S0 A PR G MRAR AN RE RCR IR 5 BIFIT 45 W] (1) O
e o BRI P 3RE2e (67+4.74%) BEMEm TAMRA (4142.23%). 524Nk
4l (37.50+2.88%) (P<0.05); (2) A4 B MR WSEATIRINZ R, INRFE
(61.25+5.78%). HEF (26.5343.31%) EWEET A (42.5+3.45%, 17.65+3.65%).
C (30£2.62% , 16.67+2.36% ) ( P<0.05); (3 ) 50uL~100uL %2 K& 5 P 24 &
(60+3.54%~64.17+3.04% ) FEL K (20.41+4.33%~23.38+4.47% ) TG & & 1 22 7 (P>0.05),
{HIE 5 2 P T 40uL 30uL (B ZL 3R (48.3342.89%, 33+2.74%)  FEAZE (13.79+2.02%-
12.1243.73%) (P<0.05);  (4) K% 05106 4/ mL~1x106 A~/mL [f] 5} %%
(62+4.12%~68.75+4.64%) . FEIRF (22.58+2.17%~27.27+3.49%) LT W & 1 % 7+
(P>0.05), {HELEZEMERET 0.3x106 ~/mL EIE (38.75+3.58%) HEMFHE (16.13
+3.46%) (P<0.05). AT RILRLW], ON g MaiB o i By SR B A A A
RESE R MR F RS MR AR AN S RE R, 2R RS IR IS Y B A sE i M RS AR oh 52
i 0

KRB Fs MERORG RANER BN BRI

N

Sic

Gy RO P B EIIR A REAR A SR B WP RE, IR P a4 R A 9
Ml A= h B TS By = L (Johnson, 1995). [ M Johnson %5 (1989) #3719t =41 i
AT AR LK, 4 Xy YK 720 BEEOR H @R, M7 B i A Rt
TR A 52 R BRAR NS RE J2 SRAF G Al 4561 S AR AT 20775 (Hamano et al., 1999; Lu et
al., 1999).

SR R T30 QA A A3 B RS et o3 Bl R R A M B B TR A5 DR 35 A ] e
G S0 53 B 5 RSV /1 (Cran et al., 1993; Wheeler et al., 2006; Underwood et al., 2010),
DASAEFRV RS AT R8Ok 18004, 2 B IR W B RGO S RG IR B A L R R [ A1
(Cran et al., 1994; Wheeler et al., 2006; Bermejo-Alvarez et al., 2008). [, FMALYER
RERG 70 /AR 200 JTANZeA /30, PR LB B Bt (300 J76~500 J6/30) KA T2
AT RS2 RGN, 70 9N 20 60 K ] 5 (1175 0001 S B I P42 S2 A Vi A R B B A1k
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PERE TR s 10 AN & S8 M VE S R IR SN SRR, X T AR ARG ME IR 267 A
PRI AL R AR . AR H Xy s b

ASTESIIG LA T O RN B [ O e A B BB . AN R R AR LR SRR AR L K
TR PEPERGRARIN SRR I W AR AR 2 A S R T 1o

1.1 #RFAE
111 R ENEHEEE
1111 FEAS W&
ARG A ] PR ASCAs BE#% T2 BEAL T
TR TR (2[H, Thermo)
WAL BT (HA, Nikon)
BLOL CPIE, A L550)
HL 7 R°F (Bit:, METTLER)
a7k (3&HE, MILLIPORE)
BiEEAU(FEE, FISKE ASSOCIATES)
PH 11 (3i1:, METTLER)
LR XU TERL TR AR Rk 2 S e A IR A 7))
R 7V Ay (HA, Sanyo MLS-3750)
 FE PO UE A (R LB P A8 AT R )
HAUMG R (3¢, MILLIPORE)
1.1.1.2 FEHKF
AHFFEHT FHIRFIBR TCM199 1 H Gibeo 2] 4h, 4 H Sigma 237
1.1.1.3 R FRI%%E F EAREM
ARG A F 5 % MU 1722 Nune 2 7]

1.1.2 EERIKRBIECH]

1.1.2.1 GURR A4S b R T 1

TCM199 + 0.01 TU/mL {¢50 & (FSH) + 0.01 IU/mL {3 {A% (LH) + lug/mL
MEBEE (B + 10%R4- 13 (FBS).
1.1.22  JRIREIRE (CR1aa) Fii
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6.7 mg/mL NaCl+0.23 mg/mL KCI+2.2 mg/mL NaHCO;+44pug/mL C;H3;NaOs+2
uL/mL 0.5% M £1+0.55 mg/mL J-FLHERES, W pH A 7.4, A KINA: 20uL/mL
EAA(50%)+ 10 pL/mL Non-EAA(100x) +0.15 mg/mL 43 % ¥t f%+3 mg/mL BSA. [ 0.22um
DENEL Y8 KB, JFH] 1.5 mL EW B0 r%e, B 500ul, 4CORAF. Al RT7ERE 7RI
PR, 100pL 55 77 500, 78 e K R A s, — AR B AR T 2 h B
1.1.2.3 PEXSW . S2HE ML

KRR (BO): 6.55 mg/mL NaCl + 0. 3 mg/mL KC1 +0.33 mg/mL CaCl,-2H,0 +106
pg/mL MgCl,:2H,0 +99ug/mL NaH,PO4 + 3.10 mg/mL NaHCO; +2.50 mg/mL Glucose +
138 pg/mL CsH3;NaOs; +3 mg/mL BSA.

VEREM: BO ¥ + 3.38mg/mL WIHELK]

ZAEW: BO W + 20 mg /mL BSA + 20 pg/mL AFZ4H +100 TU/mL 5% %Z+100
ug/mL FEFHE

VEREW BZRA 0.22um JEMEILYE KR, 4°CHRAF. MEHRT 38.5°C/ARKBTIHA 2 h

1.1.3 SPER4HARIRSN R 2L

MIRESE A BR 8 EHAE 2~8mm UIVLRAL DN i — B BF4 R &4k (COCs), ¥ &
3 JZ LA EUN 4K COCs FHBERERS 3 35, OSP4T 2h (DU FLAS 78R, 4L
500pL J L FE (55 50 ML COCs), A AL IRRE F746 (38.5°C , 5%CO,) MIFIG R 9% 22~
24h.

1.1.4 HizFERAE

03 (0.25mL 4055 WM (NS S FERLEADHE ARG R A HD 37°CK
WG 7 mL YERS W 350 g 2540 5 min J5 FE EIEWG UUTEN 7 mL YERSRIE AT S 350 g
B0 5 min J5FE I RSO0 A SRS ORI S £ 1x10° >/mL.

AR RIG BT, P3RS - B AN AR FR G P RS W2 R, 75 38.5°C
5%CO, B 7T F 1.5h %1

1.1.5 {KINZHE
S 4 S0 11, K BRI BRSO 52 4530 th CBEANSZ 65 TR 20 MOORBFA DD , £F 38.5°C .
5%CO, H5 748 52 K5 18~20 ho
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1.1.6 {KRIMEFHF

SRR 52 R 45 R 5 2 N 100uL CR1aa ¥ e PGS, a2 B0 B 78 5N RE 40 A 4
FEI RS 1 A B9 Fe 4B . R kis o I R REST B #% N 100pL CR1aa+10%FBS 1557 /N H %
I, [A)FE 48h P B IR . RSN TE 2d GiiFONER, RSN ESFE 8d S TEIE R

1.1.7  SEEgst

1.1.7.1  OF Ee40 i B

COCs Hi#A 22~24h Z o, HARIATHINZNG (DR 4l ANBERR D BE 5 0.1%
3% W IR 1Y) TCM199 Y AL Tmin 7247, 2R304 BN B 40 0, (H 5B 4H i BT A2 1~
2 RO AN, TS AT ARG (O A R A TR s B P 0.1%33 W TR i)
TCM199 Vit 2~3min 564> 22 B 0N 40 0, PRk HA7 55— HUM T340 1) O B4 st
ARSI RE CON i SE 2 bR . PEFSRER 350 g 5.0 )5 4% 100pL 2 X5, AR
TN 20 KGR BESH LBEAT AR S0 52K , 11 /57 N 100uL CR1aa+10%FBS #4785 5%, 21 Lk
52 51 4 0 o S 0 P AR R VR AR S0 52 R 2803 [ 5 )
1.1.7.2 P4 ME

AR =S A EAMA A (A5 11104881). B (A5 11104849). C (4
g 11106001) FRPEFSRERURI 2 S2 R, K 1.5.1 Jinds e B9 e 20t J3e i d5e A 20 gk
FTAASNERE, T JER A 100uL CR1aa+10%FBS B TR 9%, LA [RIFl A 2 AN AN 4
NS ARSI SR BRI W
1.1.7.3  S2HEHAAR

i 1.6.1. 1.6.2 Jritiide th i) op e an i bR e FE 4« @ B R A AR, 40l
100pL 80pL 60pL . 50pL . 40uL . 30pL SZ K5 HEAT RSN SZ RS, 11 )5 73 7 # A 100uL CR1aa
+10%FBS BEATHE %, FUBUSZRT G R RN V3RS VR A S SRS S8R IR S
1.1.7.4 PEHARS TR S

% 1.6.1. 1.6.2 JTIfigt (¥ Op Fe i B M B dpe i 2 o 3 B A 24 Pk 42 R 03R4 T S5
PRSI0 0 S5 RS T F SRS T B IR B 42 ) 45 110° 4>/mL . 0.8%10° 4~/mL+ 0.5x10°
ANmLy 0.3x10° AN/mL, HEMTREATRIMZRE, B DR 19 BE X R4 RSV A 52 K 2%
M o
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1.1.8 EuEoHHh
K SAS BAFNT SZHG B AT M, E BRI 2 S IE s Ak JE SR 7 ZE 0T
E L PP BB bR 2R R, P<0.05 =5 B brdE. S0 /0 &R 3 kL L.
ARG ON S 2 F5 N 2L OB M50 5 N RS ON BRI B 0 i o bl BER R R FE 7 KA
RIPNE 410 S RN A O T 4 4

1.2 ER549
1.2.1 UPEZMRRRR BRI E X IR FE R AR I Z A5 3R By =2 M)

W 1-1 fro, 2400 BEA0M R 50 Ee g0 5B o BRI, B (67+4.74%) BB 2%
P T AR 4L (4122.23% ). 52 MR 4l (37.50£2.88% ) (P<0.05), 1M %K%
(23.88+2.73%) SRR (19.51+£3.44%). 5 MR4 (20+3.18%) T #F k2
5 (P>0.05).,

AR 1-1 G Fr 2 i B B P2 R A SN 52 R R IR S

Tablel Cumulus cell removal on efficiency of IVF with sex-sorted sperm

G - 240 o o e SRR A N % (MDD BEIRER/% (MO
Degree of cumulus cell removal ~ No. of oocytes Cleaved Embryos

AR Intact 100 4142.23° (41) 19.514+3.44 (8)
53 i B Partially 100 67+4.74% (67) 23.88+2.73 (16)
SE4 kR Totally 80 37.50£2.88° (30)  20+3.18 (6)

b BRI R S 7 (P<0.05). R

b Values with different subscripts (a,b) within the same column differ significantly (P<0.05,), the same as below.

1.2.2  FRFANMEIF RIS RIS FE B 220
F5 1.1 BSEGE5 0, SR O e 40 MO 35 40 B ) DR RE N 84 7 S2 56 . ik 1-2 o,
KHF AL B B WEAT RSN Z R, HONRR (61.25£5.78% ) B %
(26.53+3.31%) RS TR AL A (42.543.45%, 17.65+£3.65%). C (30+2.62%,
16.67+2.36%) (P<0.05).

48



T2 MR SRR ISR B 5
Table2  Different bulls on efficiency of IVF with sex-sorted sperm

DA YRR i % YR /% (ANHD BEE/% (M
Bulls No. of oocytes Cleaved Embryos

A 80 42.5+3.45° (34) 17.65+3.65° (6)

B 80 61.25+5.78 (49) 26.53+3.31°" (13)

C 80 3042.62° (24) 16.67+2.36° (4)

1.2.3 ZHEHERIRI BRI TR RS0

FE11. L2 (RSEER SR, PR A4 B IOPERSREG,  R O E 40 B 34820 FE 3 1) i
BEAN AT PRS2 R I

Wi 1-3 Jrzs, 100pL 80pL 60uL SOpL 52 Fi i U4 4 (64.17+3.04%- 63.33+2.88%.
61.25+2.51% « 60+3.54% ) . & fE F (23.38+4.47% . 21.05£3.70% - 20.41+4.33% -
21.67+3.92%) AL B FEMEZE S (P>0.05), HEEFEMRT 40ul. 30uL SZHEHHI
2 (48.33+2.89%, 33+2.74%). FEJNE (13.7942.02%- 12.12+3.73%) (P<0.05).

1.2.4 fRBiRREFMHTRIREAINZFEIR B2 00

11 12 (RSB ah 0, IRFERI AL B R PER RS, SR B e 40 A 2 Jd Bk 1) B
BESA L EAT RSS2 K5 16

W 1-4 fion, TEERE PR 1x10°4N/mL FEEZE 0.8x10°/mL. 0.5x10° /~/mL
I, SZRERUNZER (68.75+4.64%. 64.17£5.92%. 62+4.12%). FELF (27.27+3.49%.
24.68+2.34%. 22.58+2.17%) B WEERAR (P>0.05). PEHERE T B4k e Rk 2
0.3x10°AN/mL I, SZREMUNZLR (38.7543.58%) FEIEK (16.13 £3.46%) ¥ W& 1[4
ik (P<0.05).
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R 1-3 SORE ARBIUR PEARS WAR D SR R K5

Table3  Different volume of drops on efficiency of IVF with sex-sorted sperm
RGP (uL) DRI £ GRELE /% (ANED BEERI% (NO
Volume of drop No. of oocytes Cleaved Embryos
100 120 64.17+£3.04% (77) 23.38+4.47% (18)
80 60 63.33+£2.88" (38) 21.05+3.70% (8)
60 80 61.25£2.51" (49) 20.41+4.33% (10)
50 100 60+3.54° (60) 21.67+£3.92° (13)
40 60 48.33+2.89" (29) 13.79£2.02° (4)
30 100 33+£2.74° (33) 12.12+3.73° (4)
R 1-4 AR IR P2 R D SR B R S

Table4  Sperm concentration on efficiency of IVF with sex-sorted sperm
RERORIE (AN/mD JPREAN %K YL/ % (D BREI% (ANO
Sperm concentration ~ No. of oocytes Cleaved Embryos
1x10° 80 68.75+4.64 * (55) 27.27+3.49 " (15)
0.8x10° 120 64.17£5.92* (77) 24.68+2.34" (19)
0.5%10° 100 62+4.12° (62) 22.58+2.17" (14)
0.3x10° 80 38.7543.58° (31 16.13£3.46" (5)

1.3 i1ig

1.3. 1 B0 EL 4B AE AR BR A2 A IS #E IR IR SN ZFE R B F2 01T

WEFTRW], DN i B AE - O BN BRAR SN SR I RE P AT VR 2 BEEE A, e ik
51 FHEFAEPERS T(Cox et al., 1993; Chian et al.,, 1996), i Jy 5 AR T ILPLEE T~ — K
RAEFEIT I BRI . AESEH 1, COCs A S dE 77 22 Ja R PR EAR AT 44k
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o, JCONER (41+£2.23%) BEART UM di il o PR (67+4.74%) (P<0.05), i
2-A IR BN FERR R B BE P IC WM (19.5143.44% vs 23.88+2.73%), XFKH]
G Fr 40 B 35 5 1 AR VO B BEAR R AR S RS RE )« Suh A5 (2003). RAEAE (2009)
WFFEA A W PR RAE R AN SR R RS 130 00 T BB S 38 R T ORI, DA T B R4
JH J) BT (1 B9 400 B v e 4 LRSS D AN I I (1) Pk 2 G % B B4 R P 52K S O e 4
G WA ) T A 2 e L e R, XA AR AR S A R AN U o AR 45 b O
e A R AL DN (37.50+2.88%) .t KT 51 Fe i s 40 bR 4 (67+4.74%)
(P<0.05), XA FINAE 0.1%:3% W] SR M 5¢ 4 i b OF fe 4 M i R b, o B R4
BRI A I B T 455, RSN T BN BRI 32 K 8 ) (Germond et al., 1996).

1-1 ARAPSZHRG 5 S -LR 2R

1.3.2 MAEANEI RS RIRIN Z A E RS20

® 12 SRR, MAY AL C HEERAIARSNZ RS S IR DR A% (42.543.45%,
30+2.62%) IEF (17.65£3.65%, 16.67+2.36%) R ELT A4 B (61.25+5.78%,
26.53+3.31%) (P<0.05), FRUIAEFA A 0] P2V 2K e ) R AFE RN, X
Kurtu 55 (1996). Lu %% (2001). Zhang % (2003). RA45F (2009). Xu 55 (2009)
RIBFTUAH B0 1 FLAE A5 BRI AR SN S2 R A U % (Kurtu et al., 1996 ). X1 fig
e A AN A ARG 05 D+ RBEMITRAAR S B 2 $ L A7 72 7 (Shi et al., 1990; 7KW]4%,
2006; RAEAE2009), AT A SZERIASERG ISR, P m AORAIE Sy BOR 1K A4 b
SRR, NOZSCHEAT RSN SZRG I T008% S8, A & AN [F)Rh A IR AR SZRE R0 5, A AT A
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I PR R RS 2L BRI o

1.3.3 ZRBHARREERERAIINZ R E 0

W 1-3 Fion, HUNREAIMECH 20 SZREWIRS T2 %00 1x10°A/mL I, fbkesz
R AETR M 100l B0 B4 S0uL, RURS 7 BE-F A 5000:1 Z AP FFR A 2500:1, HREEER
(64.17+3.04%. 63.33+2.88%. 61.25+2.51%. 60+3.54%). FEWLHK (23.38+4.47%.
21.05+3.70%- 20.41+4.33%. 21.67+3.92%) ¥R H %R BEME MW, X5 Xu %k (2006)
ISR AR — B0 o 170 452K TR G SEBEAIR 2 40pL B AP [ %8 30uL, RIS 1 BU-14%
ZEFEAR A 2000:1. 1500:1 I, GHZLHR (48.33+2.89%, 33+2.74%) FEMEZ (13.79+2.02%.
12.1243.73%) ¥ WEFAK, X 0T Ree BN PR R FHOR I, 2552 T 51 REAH ()
Ko REEWI TR, L ONRFN A RS TR AR, R R AR
i (BBARR SOpL),  FFANES XS BN BEAR M PE P R HRAR 152 05 I 1) W 23 RN 32 7= A

iTE S 2P

1.3. 4 FERGRE XTI FE R IR ZFERE /Y72

K FH A R B HEA T A A R G I, RS 725 % A 1x10° A~/mL (Tanghe et al.,
2003; Iwata et al., 2008; Zi et al., 2008), K VEERG AT RSN G, KR/ DR
1x10°4N/mL ~2x10° 4~/mL (Wilson et al., 2006; Liu et al., 2005; Liang et al., 2008), A%
ZEIRRI, M UNREAN RN 20 SRR AR 100pL B, HPEORE T3 B A 1x10° 4y /mL
PEACZ 0.8x10°AN/mLy 0.5%10°A/mL I, ZAEHINELE (68.75+4.64%- 64.17+5.92%.
62+4.12% ) BEJR 3. (27.27+3.49%1 24.68+2.34%.22.58+2.17% ) A B & PEFEAK (P>0.05).
ARSI RS TR 0.5x 104N /mL 21 [ 2 IR 26 (22.58+2.17% ), B 11T Wilson 25(2006)
S T [ S A E RS TR R 1x10° AN/mL HEIRA (20.85% )0 1 24K T LG
(0.3x10° AN/mL) I, JUIZF (38.75+3.58%). HEF (16.13 £3.46%) ¥ &M%
. AR FRY, EIRIRE (20 #O. ZREEAR (100pL) AR,
R IR E AR (R 0.5%10°AN/mL),  FEARS i 3 AR TR 32 RER0R

gi bPTR, ARSEE AR, O REGN A [ ON A R O R L R R R R A
MR B T PR PSR RSS2 250%, HLAE 2K O BEAH B 280 7 0 B 3 M BRI S2 R
TR (BARE SouL) BURE T3 (BARAE 0.5x10° AN mL) JEANE: 53 5 kP R ik
WANZRE RO . PR 45 SO T P R R 8%« BRI S M IR TG A oA, i
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IAEREEZERGBAR SN S RG BRI MAL R A, A B RS2 Bn i X

1.4 4518

1. SR BORE BOIAT R SN2 RS I, G REZT P F) R B 40 P 43 i BT Bh T4 12 32 s
LS

2. BRI RS TIREEE MIAR, ARSI LA M B AN R R TR, [
AR M 25 R i A 7= AR
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BE PR ESARRTR

T ACRIGHTI T o b TR A TR A S G T v B TR R AR SN BSR4 PR A A
BRI i 250 5 2T L5 B R A0 S T R SR A . RIS 5 R, (1) #ar
TIRFM ARG R 20 KA, SRR 4 1 (2) A23187+6-DMAP H
A23 187+ TRk vl Wi 2H 5 Ak BRSO A 40 i e e FE A IR D22 (82.62% V'S 78.15% ) FHEENIR
# (34.15% VS 3021%) ZrA W, (At A23187+6-DMAP %M TER L (3) W
B T AR AE mCR1aa K5 7RI DN A% (83.65%) FIFEMEFE (34.36%), ¥JW.3E =T SOF Al
CRlaa PIFIEFRIG (4D LI URAL B A0 B 1 v b FER IR G % (90.52%2.62).
GIZEH 81.27%+3.68 FIFEILHR (31.46%+2.42) FIEElFIHI 1) 7 B FA R (89.25%+1.92).
(82.44%+4.42). (30.44%32.77) ZRARF; (5 F HRIGHRIEIRE 37.0%
(10/27), HAFFEMHHEEBRITIRR (46.2%) B& 5 T4 1B /R B (28.6
%o VI THE IR 2288 T B IR 52 A BEA= 73 IAELEGRIF) 70~90d ™, 1 SkAar i BEA-4F
PRSZAR 101 RGBS, 1 SRl B RESR 155 Rii™ 2 MIRJL, 1 kAriirHat gk 149
RFT= 2 MBI

. —

Al &

AT 1AL TV E 2 A R OCBE R 1, 2009 4k B W4 A2 A28 51 1218 J53k,
A e Bk F) 3650 Ji R E GRS, 20100, ARIMYAE KA 55 A% 77K,
G Z B H AR = B, JCHGR AT M 08 8 S 8 D e H AR N ZH 2R 5t
G AR I, RO HB R T B bR R R . H R A i A A S AR
[E AN S GROCANED Beg i CGEEBINEE RS, Wl T RIERFR A 4R
HERIFP A LRI Ui . ARSI B R 77456 MOET AR BRI IE & far i A 28 4 1)
ARHEHARTB RS, 2005), AHLE R I [A] Py Ik & A G AL 9l P ke J 1) 75 22
ARG 0 5 B ST A R AR I T — BN AR, DAL R i B B A F5 Ja A 2
ARG AR A, BT BT TR, AR B m e WA R AR, AT e
A (R AL B URAS B AT BCR IR o H TR A0 v B R SR A T S LR A e B A
(Galli 55, 1991; 2002). HAFIFIekE A~ F A 5e [ A )40 (Kubota, 2000, 2004;
Shiga &5 2005). Heyman %5 (2004) 7045 RKW], RA0M e M A A RRT . RSl
I CIES RS T35 K T RE A5 MR e ) 56 5 AL RN VR A 2 2 (R % 72 3¢,
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YO B A - HAT IR I B E Tk e

TR A ARE T2 T e A A= BRI T IT . 2004 4F Hp [ A b K 2 48 By ) 24 47 52
R e BRI 45 5 R i R A e 0 T S T ST ML e 2 A< I R i i 3 A S B IR i, %
P15 Sk, WEUR 5 3k, WEURFIEE] 33.3%, k19 3 iR AR, BT/ 2
e, IETFUGA AU RS AE A . 2006 SR ILA 3RAS T 1 A2 4 P AN 2P
Z P BE, 2009 4 S KRR 5 ISR R A 2R IR pe b

HARIRE PR 2 0 5 B COHARRE B e BERCR ARG, X SRR
ARG e R B . ARG WAL T AR A P K SR T A IR R A 22 G . T
BRI RS EE TR AT AR A N T, DRACAR G S B IR R, 4 i e B B ) 2
R, IHFRBRAATS W i A e BEIRG,  InAR R LTS b 22 21 15 5 AR 93 21 B A4
Tt U R S SR (M B AR T 2k

2.1 IR I75%
2.1.1 K ENERE
2.1.1.1 FEAUIR A
ARG A0 TR SCS B2% T BT
TAARREEFRAE (3], Thermo)
{5 8 RAERAEU(H A, Nikon, Olmypus)
rEHC CHA, NARISHIGE)
PEEF(H A, NARISHIGE)
WBAEHU(H A, NARISHIGE)
WAL BT (HA, Nikon)
PRV gt:, METTLER)
AiE A (EE, BTX)
a7k (3&E, MILLIPORE)
BiEEAU(FEE, FISKE ASSOCIATES)
PH I (3i1:, METTLER)
LR XU TERL TR Rk 2 S e A IR A 7))
m RIS (HA, Sanyo MLS-3750)
 FE B DE A (R LB P A8 AT IR )
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A4 (36, MILLIPORE)
2.1.12 FERF
ASREAL I 25 5 50, A RS Re I B, 408 H Sigma 2 7). DMEM,Jif /- IfiL
A 0.25% 8 (1 (0.02% EDTA) % H Gibico A #].
2.1.1.3 EFMANEFME T ERM
ARIAE IR (4—fLEEFRIL, BfLAT 16 ALEEFRIL) W A2 Nune 2+,
IR A0 BV VR AR AE AT 35mm B IR LK H 56 [ BD 2 .

2.1.2 FERIKBIECH

ASTRIG AL (R P oA 1 A SE P L A

PBS Z2M¥¥: NaCl 8.00g, KC10.20g, Na,HPO,2.16g, KH,PO, 0.20g, H4li/KERSE
1L, pH 4 7.2, 0.22um JEERLIE, 4°CHEAT

M PR : DMEM: FBS: DMSO iy 7: 2: 1 BCHIAAEH -

MPi: 100mg 5577 2, 60.12mg 58 2T 10mLPBS . K 0.22um JEEIEA TR
?}ﬁmi '20‘(:{%@0

YOI 0.1g ) PVA(Sigma,P1836)% T- IL TCM199, ity K [, 4°CHELE.
YEOIW: TCMI199 I 10%[%) FBS, 4°C1#4F-

O SRR EE: FREC 10mg 3&E W I IRES, %A T 10mL PBS 1, H 0.22pm 38N I 98 K
1.5 mL oW &0 R 793¢ 160mL, —20°CIRA7.

FSH f#%¥: 10mL [fJ PBS i 50IU /] FSH (Sigma,F8001), F 1.5mL TG & 550V 45
434 40uL, —20°CHRAT

LH f#%: 10mL (K Ca>". Mg*" PBS %fi# 551U LH (Sigma,L5259),, I 1.5mL JCH# &
DVE R 3% 36.36uL, —20°C{RA1E.

Ex f8W: 10mL (K Ca>*. Mg®'PBS #f# 1 mg Ex(Sigma,E2257), 1.5mL J&H &0 6F
ErEE 200uL, —20°CHRETE

SR EEAR M A ST R R

[l — 5
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JERBARSME TR (mCR 1aa):

D% KE mM AR (/100mL)
NaCl 109.5 640 mg
KCl 3.1 23 mg
NaHCO3 26.2 220 mg
A T P 0.4 4.4 mg
0.5% My4l 200uL

KH2PO4 1.19 16.19 mg
] 2 B 1.5 27 mg

MgCl12-:6H20 0.8 16.26 mg

T a1 B9 R F 20 A A i SRS FR IR IR IR AR A TR0, BT EIR Ay i A% 90mL
EaliKd (18.2 JEER, Milli-Q), Fe/rfidt)a, M 0.055g F-FLFHIRES (SmM) i pH
K 72~74, EHRZS 100mL, BiE EIEHI A 265~285 mosm/L, ¥ KE, 4°CIRAT.

AT RN L R gy, g Ki, M 1.5 mL o B0 E 708, 4'CHRAF.

D% I\ 3/10mL
BSA 60mg
EAA(50%) 200uL
Non-EAA(100x) 100pL
2R W 1.5 mg

¥ Y I ke FE (Phytohemagglutinin,PHA ) : ] 25mL [ TCMI199 % fi# 3mg PHA
(sigma,L1668), Pk 200pg/mL [¥] PHA i, iIyEKE, —20CEHRAT,

BERRE A B 1mL [0 T10 %% 2mg BERE S 8 (sigma,P8811), MUE K, —20°CH%
1o

P

T2: 2 2% FBS ] TCM199
T10: + 10% FBS [f) TCM199 ¥
T20: 2 20% FBS [t TCM199 ¥
T2+BSA: 7 5%BSA [{] T2 ¥

A23187 £ : FREX SmgA23187 % T SmL DMSO 1, FCHilak Img/mL (KA. L)€
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K, —20CLRATS

46—DMAP ¥ : FrEL 16.3mg6-DMAP ¥%ifi# T ImL G Ca®". Mg® PBS 1, F#HIEL 100
mM R, —20°CIRAF S

lonomycin f%¥#: # 1mg Ionomycin %% T 5.354 mL DMSO H', Fil 250uM FrI%
—20CRAT

B FCHIL I 0.22um BET 8 KB, —20°CIHRA7 .

J5y ZORE TN H/25mL
H R 0.27mM 1.23g
CaCl-2H,0 0.1lmM 250uL
MgCly-6H,0 0.1mM 250pL
Hepes 0.5 mM 250uL
PVA 0.01% 2.5mg

2.1.3 ERUIRIESRIH &

2.1.3.1 [E s %
© hrkt

PIEF 240 Heater INFANLEE, HUEBE i B R IT 43 bk

Magnet sub g hr BT AER A RE, Tt EUE B s R T R BB

Magnet main #R € B EFA0E, L RE A0 I b A Bk A

FITFRLEML, #ES 8 Heater: 80°C ; Magnet sub: 20°C ; Magnet main: 100°C .
KAk 4 1mm<0.8mmx100mm B4 P E [ € THr e b, 4% T start” 8, Hr tHAFA 2
K%L
@ MxE

ST 1 A I e 7E A <5 22 1) o TR 4 — VB0 IR B Bk . R 7 it
A0 ALEFAK, ARIEALEF N ZI B, R T BB AR 50pm b BB Rk B, N
WA 22, RSB 2005 R, R A 4 22 SR8 52 FASE SR VA T U4 4 B BB T BT
@ e

FEKFIT IR b, FINFAR BB BRAG KT FF B 1, s 2 N A2 10~20pm 22 [H]
@ 4775

i ] 5 PR AR AL Hh 2 B AR R AT 2R 3~ Smim A FH N FA K B BB ER S A0
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T, A A 30°,
2.1.3.2 WA 1l

PN VAN NETA WRCS NN (EES 7330/ ot o 6 €7 B UK S co N S K 808 R RN VAR I
SEERMIE 7 B i ek, IV 22, BT RRLIN ) SR BB H R

2.1.3.3 BAE S E

@© Frkt: &EHEMSH Heater: 85 ; Magnet sub: 25; Magnet main: 80.

@ MBEF: fEAEA 10-20um AT, Tk b

@ BEEF YRR TITFBREM, PR 40rpm,  FHIRIE DA (e B A MR . K AR
(REE L 450 A I 1 AT AX b, R 7 Bee KL 0 R A e P s 5 85 A P~ T O e
FEEY o K BELF IR BB BT Y HF BRVEUE 2 IR, FRAIBAZKIEIE 3 K.

@ HR: WL UL BB B (B [ e TR B, IR RS 25°C A
LETEE 7R b, 100> AT N AE e BT A v by F BEIER (VM 1E_For Rgefuh, N2 2R
Ui A R, AR T B R A

® 4. [HE T

2.1.4 KA ZE
2.14.1 NFFIBEA B R AT an b 7R 5 i R
%ﬁé

AHARE G FFAR I B — M E 2 &1, M 5% MU 2~3min, )5 H]
75% LW #E T HEBRIET o« A= B Kbk 2 8 J5 FFARBY ) (SR BUNE R &%k
1~2cm” K/, F PBS S5 UEHUT 1 R R4 2-3 J, TN 2% U701 PBS 1,12 [ 525
=

KN A B R R I, — RN A, Uik A4 NsiE
AN TRIEREE, B IR AP B

e R R R SR 1 R O AR
JOBLIR

il K (20~25C) KPR A4 (BEEREE ) BRADUE 75 % LBHRHLIE BE 2-3s,
JiI PBS P 2~3 WK JHAE B4Rk 90mm [R BB L Py 46 71
JEAR R

AR B P A 0 5 5% S AR 4 )R T 2 R e B R R A 2:, PR VR IR A i
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R U
HZIR MG BE VL
(1) JHARAF BRI B3 B WRRE b P i g5 2R 212U, I BY TR 202U By VI Rt Bl (0.5
mm”~ Imm* K/]N).
(2) E: KARWAT B R FOMICEEIF A U5, BB IR, e EE T
37.5°C CO, 57746 6~8h.
(3) 5% IMARETEM (%5 20%FBS (1) DMEM 57535, BRI, bR
R E 37.5C 5% CO, BB 77
(4) AR M58 R AT R4 M ME H T 0.25% 888 1 (0.02%ED TA) i 16, 1% 22
BB TR NS TR TR, B d 3
G A 12
(1) FHRRIBYANEE 22 bR R JRAE S I a1 235, FIBS V1K A 2R8I V) el (0.5
mm?~ Imm? K/N).
(2) K AR ZE N 15mL 205, I 10mL0.25%# 5 A E#(0.02%EDTA), 7K# 38°C
235 15 4E 10min, B 11 3min, WX 3 mL 3 2050 2504, IS ARG IR (% 10%FBS
(1) DMEM 15783 £ 1134k, TR 5 ey, WA R AL, 550 HLES L (800~1000
r/mx5mins), 2% i, IIAREIRMR (5 20%FBS ] DMEM £:3#56) BREIE, EME
BEFRI, INESIRM, 37.5°C 5% CO, W FRMiEE .
ARAEE TR
(1) AR g e K B AR 90%, 0.25%EH FIBE0.02%EDTA)S BN fL, %1 2
5103 Ll o R IR
(2) HA7: QAR REIWIRIK 90% 2547, H 0.25% 8 1 #§(0.02%EDTA)E i H AL ,
BLOALE L (800~1000 r/mx5mins), F FIHH, MAVRAMR (MLE: DMSO), K
TAMRES, RARFHBEAREE N (3~6) x10°/NmL, SREEIRCIEEE, K
NRAFRL, E-80°CUKAR T I A 5 B A K I IRAE
(3) B KGHAAE WA I, GBI 40°CRIG T, A5 56 gl /MK AL 2
POGRRI, B R IS ARG W, AR R WATIR S, O
HLEGL (800~1000 r/mxSmins), FF LiHW, MMAREFRE (% 10%FBS ) DMEM
B ERERFM, B 37°C, 5% COWIrMikiIR.

2.1.4.2 FAIRHTIVE
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HAAR 2 it P 45

HARARIE T 5~ 10 AR BEA B AT 20 AR A0 I, A7 40 K 2 S 70~ 80% 11
EHEETRC DMEM+0.5% FBS ML YUK A PRSI 3-5d, B 41 J i e 95% )5
e O A, IR 0.5%FBS [ DPBS P4l 2~3 &, %M.

GRG0 0 P I R b i R 7

(1) GPERAE: MALRUE B Grrde k) HD SREUEEIE, JAAN 28°C~30°CA:
HER K, KIHERISEE = (3~4h).

(2) OPREARAR: AN RIS R)SEI0 S Ja, S S RDRE O BLH S BT T 35°C A=
PR KIS Ve =38 Ja B AN K ) 1000mL SRR, TRAETUEHES I nfil | (33°C~
35°C), HEAZEHINE ERR AT EE (A4 2-8mm ORI, 4 REINRIGHE
CE YR BRI TN S0mL KB B5OE H EARUTE 10min~20min, WIRGTIEDILE AL 2
TR S HE BN e — SR RE4H I 2 414 (cumulus-oocyte complexes, COCs), Fkikiif 3 /2L
REEEECE COCs Hi5%.

(3) BUREA A JEHE 0.01%PVA 1) M199 UL Pl 5 2 A TCM199 + 10%FBS
+0.01 IU/mL FSH + 0.01 IU/mL LH + Iug/mL E2 AR F#h vk —i, % £ P04 50~
60 #5/fL. BT 38.5C. 5%CO2. WML 1) B 7R M55 7% 16-18h.,

2.1.4.3 SZARGNREAN I 7HE %

K RURL 4 e A1) COCs F 0.1% 110325 W) 5 R il 25 B OB 40 i, SR 5 PR TE S 5 4,
FRLTS) 5T A B — W At ) O B 4 P
2.1.4.4 SZARGNBEAN I 2 4%

Rt A7 58— IR O REAN I (MITSIORREAN D) #8 N AR VE b . (e B1E Wil
NI RAEREACT A R A A 1 T RE A, P AR O B A AR —
AR Je LT 75 R BT 28 B AT o K 235 R B REAE L IZEANON T10 /N, i ——
XF VG FOTHE IR BT 43 42 H33342 Jethy, 2040 PRGN A A Ak, ik 225
A% IR GE REAI I 5T T20 /i 2%
2.1.4.5 FAYRIG IR %

A R PRI VE & AR, AR R AT
A. JCiE WA LA A R G -
(1) EIFEWAT: B AL G0 BRI M 0.5%HERE A 1 BEH Ak 22 BB B AT .
(2) REMHALN I K2 3E W5 BI7E 200pg/mL HIPEESE . (PHA)D WO T AL BE 3~4s )5,
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PR LN 5 A7 R 40 R0 PR v > — ROR B ARl B, BRI e PE sl B MARR. [RDE
HAN 6T B AR B0 ..
(3) FiliBrs 71U MR EBOHRS AR 2H M1 BN BEAH M 22 il i, DL 3V 28 L (AC), {44
H- BN B A R I HES 5 ) F B R B, AR [FREAE RS I A IR T R AE 5 — A
G B JSORG PR S A A L, A8 RO D B - A0 -0, DA ORI HE S 7 1) b5 A T
Ho Ll 50V/mm, 9ps, 1 MK ERAE (DC) X BT RIS . 0.5h J5Hkik
RLE R A
B. WA G 4% B A NG -
(D) VR K AL IR G AR A0 A AR D, AR E AR 15 pm A7
Froatkas . BEIRGH M AHALI N, T E W] R AL B R IR N LA O REAT )
G JE B, 4 s 3 B R R A A N T A 2 A B 4
(2) Fb: B g ER BN RGBT 1~2h 52BN RE G 0~ 1 4 2
min, 7EREHE PR O EH S N BRI, AE RN I 5N B4R Al 5 A U ) A 1
TELAY Ky 2.2 kV-em-1, BKPRISTAI A 20 ps, BkobkEh 1 R E R kATl S, b
&5 0.5h JE Bk fl & AT R — IS b B
2.1.4.6 FEALRIE

et & =M N5 Tonomycin ) mCR1aa MW AEA Smin &, 3#EVE=,
# N1 6-DMAP (1) mCRlaa % H 5575 6h.
2.1.4.7 HHIREEFE
(1) Joids iy AR IR KA 5 IR 0@ W A IR . A S 4N T 7280 mCR 1aa
VBC (R 15 77 LR AR 21 A% 300um, 78 300um [J/NES, FEAS 60uL i AR 30~40 4
NG, BTN AN IR, 38.5°C, 5% COL REFRFTE R4 48h i, KrfrE i
R B L, 7d~8d Lt FEM K,
(2) WA EA MR ZR: B EMEIN mCR1aa i, 38.5C, 5% CO, RiFRffH:
Fr4) 48h i, KA EMIR K E I, 7d~8d Gt IR,
2.1.4.8 IR FEHHE
(1) B ABEA 25 0 e WAL B A RA TR RS 23 o AR REHE Bk st & 4
B8 BT TR 25 I R 22 B HE B ORI R A W 99 2 W e s T AR BEA (16— 18
ANHAED 775G 3 A A LA BB IEE IS IR AAS BE2EAE R 52 4k
(2) ZARBE R R B B A2 ARG, PO E BRI BEA, LA
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WSS omL (Gr&H2y) sh iR 2s) ), TESE 48h—72h WITaLERIFd % 32 44

KNG DL

(1D BRI PRk AINEIRE 7d GHEE 2 RIC i 0d) A A B (g 5K B /R
e BEIRIRR N 0.25mL BRI GEERIRA D, RESCHEHN 2 MUk, A
kB R E 6~7 K ORI 0 KD OB BB pREN, EPeon i R
17 A PRS2 R R IR, RS2 AMAE 2 BOTEEIRG .

(2)  EERE A ZARBEEREA 60 K5, EMR A e M GRS O o

2.1.5 Hitoth
2.1.5.1 gt 5o ik
BRI B I ZE T M F SAS V8 [ ANOVA #E4T4) 4T, Dunacan’ s K 7 ) &
S B IR) 1) 22 S Wl 2
2.1.5.2 ARIG G v v b AR AR SN R B Firbn R i T
R R 2 =RlA 5 A R Rl il BR R 4
RS T s WA NSV S YR e ]
ZPEMAR . P R=F TN H IR NEEL
PR FEIR TR =2 K IR £

2.2 LRSS
2.2.1 RFBEEEM A KM R AR L

AR 53 I NTTAL A 7 B R LA Sl RS T far A 21 10 Sk (B4 2 k5%
MEFH A, 45054 HS515 il HS535, LA 8 SkIRMaR kLG & Ft A 4E), Ml
ZRITOR A R AR 10 Sk EIRIBB MG & A 4, JL@SIAR TR A LA 4
W 20 Sy, AT ar Rl 24 2= A 2 it v e L s A5 4 e

I R, A H G4 23n] LU g 423 B I B vk g 7 1 2T 4k 40 P 2R 1) 3 A 0 It
KU NGB LA 5-7d J5 ) W EARAR ML ARG, R B4 BEAT AL ARV R £
17, T AR SARAR, RIHIBGH A AR AT AT HE 40 M, 28 35 YL S FH A A4
e B R AR AR

ARG B A BN Y HSS15 F1 HSS35 ARSI S FEH S e 27 4 4 i 3% 43 ) L] 2-1 s
2-2, HMARIETURIILAR 2-1 T3k 2-2.
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: !f—.;sf— =
2-1

HSS15 At I PSR E 25 ST 4 4

Fig2-1. Donor bovine HS515 and its ear fibroblast cell lines

2-2 AR HS535 HIASI A FEH- e pe 21 4 4 i 3%
Fig2-2. Donor bovine HS535 and its ear fibroblast cell lines

% 2-1

HS515 Bl A B &R il
Tab2-1. Pedigree of HS515

42: MAIZEFIELD BELLWOOD USA2103297 4
10 4F S PEREFREHEA T B T 14

42 : ARLINDA MELWOOD USA1879149

BE: BREN-WAY BELL BETSY

USA12052401
1}: BERKLINE MASECOT BRENNAUSA14797308 | 42 . SINGING-BROOK N-B MASCOT-ET
Tl A TR FUIER USA2020049(4 i)
€2) (d) (A JT) (%)
2 305 9987 3.7 : TRENTON-BERKLINE BEULAH-ET
4 305 15809 4.0 USA14043710

% 2-2 HS535 PR R
Tab2-2. Pedigree of HS535

A+ WALKWAY CHIEF MARK USA1771437

4: TD-QUEENS-MANOR MARSMAN-ET*TL i
USA2127151 - (o)
:  CHERRY BROOKLTD BALBOA
USA11414372
EE: CLOVER-MIST NATASHA-ET USA 114766270 2 . MADAWASKA AEROSTAR
S Y A YR FLEE USA383622 (ZFH 2 A2)
€2) (d) (A7) (%)
2 305 9120 38 :  CLOVER-MATT-WEST BRIDOET-ET
4 305 13121 4.0 USAll1831011
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2.2.2 BB B4 RME R R E L

WAL G F g # 2 SRAUBE - ar I BR R, AR5 73500 0301 A1 8079,  BYHK

HGHN, RAAL PR IRE D I L G e R (18] 2-3 1 2-4), Jf ik

T HAARKT TR R AT o SR R ORI AN, ARGEIR I B H AT TR LR AL 2,
S LA B A ) R AL

\ i

Kl 2—3  farfirdti i 0301 HEkpli 414 2—4 a4 8079 FEZk LT 44N iy
Fig2-3. Ear skin fibroblast cell line Fig2-3. Ear skin fibroblast cell lines of
Hesitan 0301 Hesitan 8079

2.2.3 FRIMEAZMNEIEIR A B TIZMN

KH] A23187 (ALFE 5min) 73555 6-DMAP BJBEk B i 41 A Ak BE S A5 R AR 40 it 7 e
FAYE, HAMEFRESGIIRE R (R 2—3). 453, WFIABEEE 21N % (82.62%
VS 78.15%) FIFEMA (34.15% VS 30.21%) ZRARZE, R A23187+CHX+CB i
TR IS S o 2%, DPRUR 2R, VRN —, IR TR 2=

K23 AEBEA AR ABE XN
Tab2-3 Effect of different activation methods on bovine SCNT
embryos developmental competence

Wt Jr ik ERaiis UIE SRS P
A23187+6-DMAP 118 82.62%x1.73 34.15%=2.45"
A23187+CHX+CB 165 78.15%+4.7° 30.21%1.20°

KiE: av b Rl B#ZR (p<0.05)

2.2.4 FEMRIMEF B REMRBAEENFM

P AL IS A 41 O e B EE AL IS 43 TN = AR A B 2P T 38.5°C L 5%CO2. il
ROV 1) AR 55 9740, LRSS R AR AN FR 0 R IIG & B I 56 (36 2-4), 451
7R, mCRlaa F:FEM MM UNAL% mik 83.65%, FEMFIL 34.36%, W m T H e
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IR, =2 S R =R AT .

F 2-4 REMRIMEFRITIZBENERI SN
Tab2-4 Effect of different cultural media on bovine SCNT embryos
developmental competence

TRANE TR ERaliis 4 il % PIESES BN
CRlaa 120 89.02%12.34°  77.49%+2.26"  25.37%+1.27"
SOF 135 90.33%%2.29"  74.87%x2.83"  28.98%:0.88"
mCRlaa 156 89.85%13.07"  83.65%2.49"  34.36%+1.39°

L av b RoRAA BEER (p<0.05)

2.2.5 MR ARIAT AR eEMRIE A B RF M
KPS R A B G AT RN AR 73 50 R L3S LTI S i i A 2, 3R A1 11
AN MIBEA T RZ A AR ERAT s WA R (14 [R) 0007 o0 R AR R E A AR I (R 8 7 1 DL IR S (3R
2—=5), HPREW, THMBGAR SRR R ARBA W
F2—5 HAMBEARLEAF RN EMIEA BT

Tab2-5 Effects of cell cycle synchronization treatment on in vitro development ability of

bovine SCNT embryos

R AL T 20 EARY R il R PR FIRFK
iRl 143 90.52%+2.62*  81.27%+3.68" 31.46%+2.42°
i f P61 171 89.25%+1.92%  82.44%+4.42"  30.44%+2.77°

Fik: a. b RRAMEAEFEER (p<0.05) .
2.2.6 NERBEAENDNFZRBERRAEINEZE

FEASGEG P 3R RS R 7 R AT W AR 4 i s B IR R i e, 25 R Ik 2
—6, F L ESAF M BRI LA 2 (89.88%) i 3 =y T- B AE: 4 777k (72.18%),
T P IR N 288 R R R 0 ) 22 e AN Wl 25

R2—6 TEBHEIEM T EETEERE SN

Tab2-6 Effects of different nuclear transfer methods on in vitro development ability of

bovine SCNT embryos

(2= WARFS G Al il % IR B
F Lol 341 89.88%+1.35* 81.86%+4.05*  30.95%+2.60
RS 286 72.18%+3.21°  80.49%+2.37°  28.53%+3.41°

E: oas bRARIAA BEZES (p<0.05)
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2.2.7 whERBREE

AR I3 AL L ROE MR F 37 TG & A R R A st il = A AR R B
b E B T ST AR A R AR 2T SRR R T 2 2 IR AR S8 ML (RS AZ R 2 M~
3K, FEETR K27,

*o-T kA EAIRIREAE SR, AL kiR, %, K
Tab2-7 Results derived from bull SCNT embryo transfer

o5 AT B AAA SRR R

#
2B HE AT T 6 3 50.0
VT A R A A G VIR 14 4 28.6
Hh [ AR B GE 7 O B A 40 7 3 42. 9
&t 27 10 37.0

K 2—8 AR v B A A R ISR A G BE A= i 1 Dl —
Tab2-8 Abortion of pregnant recipient of bull SCNT embryo

2 BT IR L% STV NE R TSN G WA S TR L
CRUE I 3 70K 1 1
80K 1 1
155K 1 2
AL E 4 70K 1 1
R AR 3K 1 2
i 85K 1 ARIIEIL, KA
[IEE
90 1 1
Hgl Y 3 68 1 1
Fhedb st 101K 1 1 (A 2 AR
B E BT, JESE)
W 149K 1 2
it 10 10 12

67



AR RI60 RIS UE YRS A R 42103k, MAEUR#37.0% (10/27) , 4 far e
RS AT R IE 2146.2%, B&m T4/ 1H 1 135 /R BEE.

e BE IO AE RS2 AR BEA TR DR Y S = s 0 L3R 2-8, PG [ I8 IR A8 2 A4 B2 43531
TEUERRIY70~90d M ¥t =, 33KE B L, 1OCE B R WG )L (HIFARe# 2
AL 5 ERAERZAR101LR GBS, 1SRAFIR1S5R fR/Kid 2 2 4RI 7= 15 212
ML, TERUEGR1490 ] K 2 2 AA2E T U IR ) L2A> (k2 —8)

BAEIEYR101d)I6 LA KR & KBGO R2-9OME2-5 o FEEHER, FHRE
CELAE T B S R2emBE 5, (AAEESE B FEIUAE) 1.71kg, HoG)LE
410g, Ji7K1270mL, T M- 4644

®2—9  BIETRRILABERE RO, BAL kK %, M

Tab2-9 Fetus and its placenta derived by Caesarean section of cloned bull

T H Hi (SIS i
)L (101K) 410g 10cm 8cm
TE 1700g - —
7K 1270mL S —

K2—5 WEgR101URG L AL IR RS B0
A: JIBJLs BiGEEL, JLrRCoRFrE, DuRBSIR MR 234

Fig2-5 Fetus and its placenta derived from cloned bull of pregnacy for 101d

A:fetus; B: placenta; C: cotyledon D: particulate secretions
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2 SKUEHRR 150 RAAIZAABEE, BEAMKKZ, STHEBENNE, SR
Jedh . Forf 1 SkAEYR 155 RAZAAREA- IS R B ANIG ) LESE sos CHALBE, D, (R iR
JUBUHEFET, KRS S 151kge 1 SKAEYRE] 149 K152 A4 REA- 1 £ IR 40k J& 52 )
INET:, R fa il 2 ML, Hrh— MR LE&seT: (B 2—6C LRI, Foh—
SKER LI a] BEWIBET (K] 2—6B)s.

B C
K2—6 A s FEIRIA R R M BEA KRR L
AR, ARSIk, MERIX LA BIESERHBCRRIGIL, WIZET:; CRase B rfia )L,
D2 R

Fig2-6 Recipient for embryo transfer and fetus of cloned bull

A: Recipient abdomen swelling B: fetus died just recently C:fetus with zmyosis
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2.3 i1t

R (SCNT) 2 —HiHor B BAFRREOR S EARTE, &
FEOARA ML s (355D ZARON BRI IE R (RS ORAIETR) . £, Bk, b
By WOE . ERIRRANE RRRIA A SS . SCNT HARNERIA T #R+/r g, Hirp
AEAT—ANERT IR ] AR R i s R S ) A ko, R A R E SRR S AR
PRSI H RTTEAR AN AR SE, RRRE E2E /2 Wilmut 45 (1997)
e b Dolly 4 =FR FH ¥ 75121 Wakayama 55(1998) 5 [ /1N UK I R 7325 o IX P 77 241
i S A IR AR E

)R A L b I T 2 IR LB AR A R R OCBREEA TS, E (R A I R A2

LTS RS R IGTERE 1 AE F R B R AR R B BEAH S A IR S o WL RS SR R
B2 5D SR Ca® WETH i, MPF SGPERE, S ML GERE4D
MR B AR I B R, S R B R S IO P SRR E IR

H 17 S VR 40 i e B 2 s P IR A S O R A s, — 2802 Ca™ 3idk, Wi

A23187. Tonomycin 25, SIiEMA Ca> /KT Tl =, IEBIBITVEN (Wang 2%, 1998);
B AR R A BEEIEI, 0 6-DMAP, CHX %5, HAefEfl MPF A H e M S i) 22
WAL, JFAMHIR A B IR AL (FRKT05E, 20005 Oneill 55, 1991). —MeHh, P2k
BoE KA G, fediRE MPF B(RIEYE, $emiuE 8% . Thongphakdee 45(2008)%
Hl A23187 +6-DMAP b5 A23187 +CHX Wit A4 it A4 I b B 71 AR IR, #1049 2] 1 4 e
MRS R B Z o ARSI R T X A0S 7, 45 PRI AL A B0 7 v I D
(82.62% VS 78.15%) FIFERFE (34.15% VS 30.21%) ZEFARE, RijEE RGN
N A, R, DRSO IANY —, IR .

AN TR R R AR IR AR S K B e 2 2 G SR« BE Ca kI
TEEXT &R L R R IR, IR IR A SR IR NCSU-23(Lee 45,2003, Peters
2:2001); /NN ] CZB (Wakayama 45,1999) F1 KSOM 575 (Wakayama %5,2005);
A-Fi R 7R A CR1aa f1 mCR1aa. ARIWIT T A4 B HIEIRTE CR1aa.
SOF1aa fll mCR1aa H [FJAS& B 1L mCR1aa 557701 B 24% Bk 83.65%, FEMFIA
34.36%, HIRFE S TIHRWMEFRE, B3NS %22 A%, ¥ Y mCR1aa B
TR LT A B, S e L 2P e PR IR SN R A

TEMTFLAN P T e, A 1) 56 A B Y R RS A JVR (14 1 A0 5 P st A A AL 2 1) O
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UEo TV IR A2 L T Ak 1) 40 1 J) 93 5 52 A7 B BSR40 6 s s A S IR P, A7 R TR AL 1)
SEREGFE. BT, BRI A8 MITEEREAN, i3 MPF SR m, @
PR (P AR 0 B (K 40 B R 3. 1997 4F Wilmut SKFH GO JIFLIR b 5 40 M 3R A5t L iy
BITCEENY, Cibelli 251998 £E)E ] GO/G1 M4 LAVEAZ (I A th SR A5 v (1 T B 0%
245 BABAE R (Onishi 45,2000) 8178 . (Wakayama %5,1998) 79 FI5641F . K 41 g [7) 341 5]
GO/G1 AR 7 2R, s YL%(Cho 45,2002, Wilmut %5,2007)F14Z fi 41 1
% (Boquest 25,1999, Holker £%,2005).

TEARIG A FH E5 R 0 28 24 R JOR e 27 A A0 B EA T R A MR v, MLV LA R e s
PRI AN P [ S T VR AL BRI AU A A AR R i I AR, RS A, RRLR, RN
FNFEWE A AR A B 75, ARE b, PRl 7 iR e ik 26 44 i IR 31 Go/Gl
WIS R . SR1M Gibbons 4% (2002) FIWFFT4SE HLAS AL —LERE SR IR BT, i LTk
A4 i T30 DNA I 2040 B T ml e S BUE MR A s A B e, LA CRE
GAET A =( Gibbons %5 2002; Edwards %%,2001, Hill 45,2000, Kato %§,1998). #fil:
ISR AAEAR SRR IR RN A 15~20um I 95% L L ffnit T GO/G1 1, BeAT 2k
T AL R ARG ARG L 1) LR (Wakayama 55,1998). DAk, $efldiiifilid: nl G824 GO/G1
S B A R PR A 28T 2

)PV 0 T e JVR IS R L VR 6 9 TR 7 3 it B0 40 o B ORI 1) R S A
(Yanagimachi 2% 2002 ; Heyman %%, 2002). WF57RW, 450G A 24K 5 1)
29d~32d ifi (IG)L) ARG 5N AEIRIGHIAL, H2 30d~60d  [8) v B IR JIG IR 56
TR BEIAE] 50% ~100% (Edwards %%, 2003, Gibbons %% 2002; Hill %5 2000). ASIRL:
FAE Ve B IR R IO 75 s A AH A 20 B R T 0 375 DL i 7 0 B SR T e e, AR 3R 7S
TR B EIRR (37.0%, 1027, HPFaEa ittt 46.2%) , HZ&2Z kBT
EATPRAS A S (70d~90d) i/ 7 Sk, (HAEYREEA 70%, AEGREHA (90d~160d) Vi
73 ko

N[5 it b (8 52 AR B AR A b B R JiE S BRAR RS RELUE U % v] e AT 22 5, AHLR It R )
FIREANI], 900 D B A S AR R AR RS T B R R R e W) il v T R 5 (Rt
&, 200300 ARG U TR ST R ARRH R IEIR S 28.6% (4/14) KT HriH g
AR, T H AT BRSSP REARLE 70~90 RZ ()%™

71y R RS AL S G A 8 vl et 5 R MG LU I 25 R (Cibelli 4%,
1998; De Lille %5 2001; Constant %5,2006) » AIRIG 1 SLAEYE 101 K2 ARE
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SEJEPAF 1 AMRIL, WIS ) LS PR IEH, (RN UInE B2 Eit
R AR o IXFP AR AR B Rl S i N S A 4 11—

SARBEA SR GRS 3 B TR ) LB IR AR 8 e S R IRZK. CGRKFIIRZAKO i 2l he 2
5|3 v B A SRR e 93 (1 BB J5U A (Schllafer %5, 2000;  Gibbons 2002; Zakhartchenko
1999). AREF, 2 SKAFURE] 150 RAA R RRES:, BUMRAKKRZ, HrEEN
fIE, SRR s, Forp 1 SKUTUR 155 RAZABEA- I I R BB iR ) L34 B i
GOk, D, HRLIGE 28T, MR/KERIAH] 150kg. 1 SKUFGREN 149 RIZ AR
TR AL BRI, BRI 2 ML, Hh—ARLagstr: Jh)LRED,
TyAh— KR LT e RIBET

T AR K 52 AR BEAR RO AR 2 MO IG, DRI A 2 M0oe B A if AR mT LA 48 v 1)
BREAE R, HJE B TSR PRI, FEARUR 5 W BR2F S 4 K R R 5 R 4 5 396 L
W EEE A A, XURE, HEH ALK E R E AT, shasnl 2 kb,
AR PR AL

&2k

1. T B R G0 T P e o e ) e R S B R R A A R B ZE e AN B . R e
JRAG R A2318746-DMAP 0% J5 7 mCR1aa "FE59%, Aefg IR 5 s R L & %K.
2. FhAETIREMIGBRIZ AR 27 3k, 60 RIERMA 10 3k, HHR%E 37.0%, (HiEE
AAE 70~90 RN 8 sk (Fir=H 80% ), 1 k2 AKAE 149 K, 1 SK3ZAATE 155 KNG
K2 JE.
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F=F FEREFEHEMNLERINERS ATP Z2 5 R0OS 7K ER RN

WE . AT B TR IRAERT AR AR = IR IR B AR . A AR I I B 2 o
KW RVE BB (OPS 5D W RIRAF4: IVF ZERAMT SCNT ZEjik, HFH] ATP
Bioluminescence Assay Kit HS II 1 GENMED ROS Assay Kit £l T ¥4 — fift 17 5 B i
ATP 551 ROS Ko S5 REM: (1) IVF Ml SCNT it OPS LA — 4 Ja A7 G %
(92.24+4.54%, 78.71+5.91%) ¥ E & T HMARIEL (81.56+2.33% . 47.89+5.83%)
(P<0.05); (2) IVF #EMEAI SCNT #EME OPS ¥4 1% — it J5 ATP & & (0.62+0.04 pmol,
0.30+0.01 pmol) 4 3 =y T4 MVA %3 (0.43+0.06 pmol, 0.21£0.02 pmol) (P<0.05);
{EESS BT AHRY (1) TVF B SCNT X B 41 if 2211 (0.74+0.05 pmol, 0.39+0.01 pmol);
(3) BEFEALVA I TVF EE (72.14+4.31 cps). SCNT FEJE (40.11£5.73 cps) ROS /KT
TR TVE 28 (47.33+3.56 cps) SCNT #EJIE (26.44+1.49 cps) (P<0.05), A
VRZD )5 AR e (34.4143.32 cps vs.47.33+3.56 cps; 15.46+2.45 cps vs.26.44+1.49 cps)
(P<0.05). [£518) BESMLARESE T4 TVF. SCNT ZEMRARIRAT; BEFSLA R FI
AR B TVE 22K, SCNT # ik rh ATP & & F1 ROS /KT,

KR ARAMNIERG, AR, OPS VAR, ATP f&, ROS /KT

H M Brackett SE3RAFASN 2R B LK, AR SMNIR G A2 (in vitro-production , IVP)
BARZ T =1+ ZF M5 S, JEE B0V~ 3280 2 N H . ZF90 BRI CR
U5 VB SRR B ARSI ) e AR AR (IVMD . fRSNZRS (IVF)  FIRSREE (IVOD,
TR FIEF] 40% /o4, IR FE R URILF] 25~30% (Rizos et al., 2002; Lonergan et al.,
2003). FRMGVA VR AR SE FLEN IR NG A 4 TR (0 BRI, AT LI AR SR SZ RS IR |
AR ZR M 5 A JUR I 5 1) A 7 5 A AR o R ) R0 2 TR (R BR80T, 2 PR A IR B 08 R

(traditonal freezing method) EXIYIE{LIE: (vitrication) ¥ — M4 Ja i JI AR R IE R %
WAL T RN A G (Pereira et al., 2007) , X AJ g5 AR FEXT IR AL2E 1. )
HRES A7 ¢ (Ahn et al., 2002)

JERRZH M ATP 5 5 S I 4 i 1 (19 2% ds - (Stojkovie %%, 2001: Guan %%,
2008; Tsai 55 2009), K24 ATP EIRG40M = ZEREEY T, Hoa T ieEAE RS54
UPIRES . BF9URE, ATP =K, KEBRZE, AHREIEK, Aaehs k& 3y ik
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PR # 4k (Hardy et al., 1989;  Stojkovic %5, 2001). 24=RIAARSNE IR HE R 41 i 32
ITHAACE, a8 S AR ESR (reactive oxygen species, ROS), ROS 244
A Hu A — 38 S AR I R ) — 2R S R, R A B TR UL R A
HI5E4%F (Guerin 55, 2001, A4 Marh ROS 155 1 S L5 B i 2 18] 1R~ F-48 4 4
IER AR AR 2 5CHE T (Finkel and Holbrook, 20000, HFFRBH, &k & 1) ROS 520
Tl P H S, T SE M AN MS 7 (Adler 25, 1999), fFRNG A L (Johnson
&, 1994), ]G ZEH B IR IE 40 B T (Parchment 5%, 1991; Evans 4%, 2004),
FHEXT DNA. RNA iR (Hao %5, 2004) o 1ff ROS & 1E % AL FEACT I, 2>
BT A A FITENLAASG T B AR T /A (Vincent 45, 2009).

ARt ATP A0 ROS ZKF 1] LUHIWTZF AR MRV VR — i J5 06 ) % 10 4a
Frs SRR T IRIRAE T A RS P2 it ATP 75 5 F1 ROS 7KV 520, ib oK DLRIE .
725356 F) ] ATP Bioluminescence Assay Kit HS IT 71 GENMED ROS Assay Kit I 7E %Y
TR VE RN BEA VA A 7 1A — AR 5 28 TVE BEJRAT SCNT FEJIRHf ATP 2 &A1 ROS /K
o MAERARE . A AACEACTB R AR AR AN E P2 BE R K B R B R A

3.1 WWIEMBERIEAE
3. 1.1 MFIEUHF/EEF
BRI (InfiniteM200, Tecan, Austria)

HAR AR R 5.

3.1.2 FERAFNE#HM

3.1.2.1 BEEEALA IR S AT
WALBE: 10% £ —FF (EG) +10% - HIHEWV X, (DMSO) DPBS# .
ESW: 30% (w/v) ZREEHiFicoll 70+0.5mol/L FEFFDPBSIA «
PV R WEDFES30: EG. DMSOFIFSHiE AKFALL (viv) 1.5:1.5: 7982,
R 0.5 mol/L HERE DPBS %

3.2.2.2 HHIA RIS MR R I
WA G 10%EG+0.1M R DPBS i
VR 20% iR 4 I35 1) DPBS % -
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3.1.2.3 OPS % [p)# 4%
0.25 ml R4 (IVM., France) ZEFAS KT F N4 5 H7 iishE 4 0.2340.01mm,
EREIEL 0.02mm, 4Kk 2.5+0.5¢m [f) OPS & .

Hp BB R RS —. =5

3.1.3 {KINZHERERRBYE 7=

R ORREAT (R Ah 52K, S I — 3

3. 1.4 {K{M A5 PERERR RIS 7=

Ko ——
S

3.1.5 {RINIEBR S RS HEER

3.1.5.1 WA RS R
H T FEMIN10 % EG 0. 1ERE (1) 5 A VRO Smin,  1~2MU G2 A0.25ml
SRR N — 6 C A R VA RAL (CL5500) AR H~F-475 mini5 5 & 45 5, -1
115 minJi5 LL0.5°C /min LT R £ F-36°C, -7 10min 5 BB ETE S RAT
UM AFE T ECH ARG, S R 1085 7E32 COKAHRZR10 s K4t
ENIRIGHEART SR, AR 50EE T MO G IF 8 ARG CRAF I 175 min.
VR G IR B4 7 N CR1aa +10%FBSH; 7% /N h 48 4L B R5 7748 (38.5°C. 5%
COy) HREFRE, TEAIEH, HRFR 1204 B TN MR A /73 (Han%s, 2000) ,
TEPAFIG I FE I 52 ATP 3 FIROS /K-
3.1.5.2 BB R SRR
I TR EEIRFE A 10%ED+10%DMSO P 1 30s, 28 )5 NP1 % EDFS30,
AT 258 JGWN OPS &, FEEBLHE A IR AE
=i N AR REP U OPS 4, IR AR AR, A B Rs TR iE R
0.5mol/L FEREFF /N 14 Smin, CRlaa L% 3 X,
FER o (R IR R B8 B AN CR 1aa +10%FBSH; 77 /N B AL ES 7740 (38.5C. 5%
COy) EEFE, IEFEAFIE I E ATP 5 F HIROS/K -
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3.1.6 ATPE=ME

Z:H4 Van Blerkom %5 (1995) W77k, FH{OGEBEAEY) RGN e VL E Vo VR IR VR 5
FARSNIRIIG 41 ATP 5

KA KSR MR F &AM ATP 45 (ATP Bioluminescence Assay Kit HS II,
Roche). WA EMIG CREE 10 MU MM & (pH=2.5) FRIGEWH, K
ANEH 100ul KpEEaiK (18.2 JRERGE) B0, -80°CUKFH T IRAE . I IR RE i
MUKFEH G, UK E RS S S RAT LA 4 BTN ATP ik .

DS, SR AR P I 100WlATP Wi, & 3min J&, A 20ul £E4,
TRAI G T gAY (Infinite2000) HREATIIE . bRUEMIZEBAEES 04 1,04 2.0. 3.0, 4.0,
5.0 6.0~ 7.0~ 8.0~ 9.0pmolo &I & HHT I & bRl - 2648, [R5 o0 L. R s
I 5E R, AL ARAEIRZE (Tl 3-1 BT

bR Ze g TR, KRR I AR T FESR AR ATP B, THEA
XU

Y =0.005x+0.0178, H:H Y g ATP & &, x JFEMmNE 2.

v = 0.005x + 0.0178
R = 0.9996

0 200 400 600 800 1000 1200 1400 1600

Y Jy ATP & i (pmoD), x A{XEIIAFESE, R A FTAHARHE 2 A0 ¢ R EL
Bl 3-1 ATP el 2 o (b vh it 2
Fig.3-1 Standard curve of ATP detection
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3.1.7 BEB4 ROS 7K 44

Z: M Rahimi &% (2003) ({7775, AHEE R E5O6HE 4N (H,DCF-DA) ll5E
VAU — R A RSN R AT A 48 AR IR & o HoDCF-DA & — Rl AL &4, 2345 A4
I 1 40 i PR A 2 A AR 98 Y AL AT 2E Y (HoDCF). fE41 RN A74E ROS TSR, A
e 38 375 21 i )% 1) HoDCF SR 4040 1l s B 2 1) — 5% )t 35 (DCF ) (Frenkel and Gleichauf,
1991). B, W DCF {15 5 it A a1 4600 2 40 B b ROS AHXS 7KF

FI A s i 6 2 7 & (Genmed Scientific Inc, USA) 45 PUFh A% 5> Reagent
A GEHEMD B CGREHBD C (WBEHD D (LRAFHD - 10 ul Reagent B 2K ] 100 pl Reagent
C ke Ja il 2% Bg (0 TAE M o
ARG IR TE Reagent A HBEGS 3 UK, TN 50 pl Jetaifiqr 39 CH =M iR &
20min, FJ Reagent D Ptk 3 W) # A 100 ul Reagent D JRN PB4V BEFR I 1, BRI
(Infinite2000) ¥4 H 490nm, HUR P K 530nm #EATHI

3.1.8 Hitpth

AR A /0 =1k, R SAS BAgs it 8l . % 3-1 RIA-E 08, % 3-2.
3-3 S 3-1 20dli R SR F 7 2200 M. 45 R LTI EabriE 2 KR, P<0.05 A2 B
PEFRUE
3.2 4
3. 2.1 BFFEMIRINERR R HR — R RTE B

b IVF IRBG AT SCNT IRIRZ VLA RS OPS AV R — 7R Ja Ak R 77 4 SR L 3k
3-1. ZERERW, WMAFHTEAR GNP AR EIE, IVF B (81.56£2.33%
92.24+4.54%) MAA15H W3 =T SCNT %R (47.89+5.83%. 78.71+5.91%) (P<0.05).

1M IVF F1 SCNT ZER OPS VLV H AR Ja AT % (92.24+4.54%. 78.71£5.91%) &&= T
WA (81.56+£2.33%. 47.89+5.83%) (P<0.05).

3.2.2 RERFEMIKINEPR R F—BRFR R ATP 2 2RI

HARANZREREIR (IVE) ARG M s FEFEIE (SCNTD 43 il FH B iR R B Ak T v
ARG, ATP S EMESE B 3-2 1P 3-2. RIGL R KW, IVF FEIEH 5 0044
J5i ATP 5 15:(0.43+0.06 pmol) ML IEAL A1 5 ATP & i (0.62+0.04 pmol)#R i 25 YA T- Xt
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H82H(0.74+0.05 pmol) (P<0.05). SCNT ZEJRH HLve ¥ 5 ATP & (0.21+0.02 pmol) I3
ARG ATP &5 (0.30+0.01 pmol) I EPEXT AL (0.39+0.01 pmol) (P<0.05).
TCIR A B T VL BB TR R, V2 R — AR5 SCNT ik ATP &5 (0.21+0.02
pmol, 0.30+0.01 pmol )34 & & PEAR T AH N 5 V544V IF) TVF ZEJ1£(0.43+0.06 pmol, 0.62+0.04
pmol) (P<0.05). 1M OPS ¥ZAURNI4: IVF F1 SCNT R ATP & (0.62+0.04 pmol.
0.30+0.01 pmol) &2 & T3 VA %32 (0. 43+0.06 pmol. 0.21+0.02 pmol)  (P<0.05).

% 3-1 ‘FIVF. ICSI. SCNT FERH A VR B B0 ML %
Table 3-1 The cryopreservation of bovine IVF and SCNT blastocysts by controlled freezing
and OPS vitrification

R UR T IR AR — IR IR IR B A (%)
e UR IVF 103 84 (81.56+2.33) P
SCNT 142 68 (47.89+5.83) B
OPS I LA IVF 116 107 (92.24+4.54) “*
SCNT 108 85 (78.71£5.91) >4

00 TR R IR A YR B AR R M S (P<0.05)
AP P REA RN R RPN 0 A7 /E 2 5 (P<0.05)

K32 ARRHINEATR — UG TVE R SCNT IRt ATP &5 &
Table 3—2 The ATP content of cryopreserved bovine IVF, SCNT blastocysts

PRI WG R WG £ ATP % % (pmol )
WA IVF 40 0.43+0.06%*
SCNT 30 0.210.02°®
BRI VA5 IVF 40 0.62+0.04% 4
SCNT 30 0.30£0.01°"
PapjcEka! Bt IVE 30 0.74+0.05
X R e SCNT 30 0.39+0.01*

Kk FFIPAFRFRREZEREE (P<0.05).
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07 r

a
T
06 r 1
. 05 b b
g |
04 r
5 |
£ ]
g 03t £
s b
&: 02 r
<1
01 r
0 . . ,
vitrification controlled freezing vitrification controlled freezing
IVF SCMNT

Kl 3-2 HRA TR B A VRIENR T ATP 5 2 b A
ORI R VR DBV I 1) R 2 S B (P<0.05)
Fig.3-2 Comparison of ATP content of blastocysts between controlled freezing group
and OPS vitrification group.
*® Values within each kind of blastocysts differ significantly between controlled freezing and OPS

vitrification(P<0.05).The bars represent the mean + standard deviation of repeated experiments.

3.2.3 RFEFENRINARG IR % — BRI ROS KRR

24~ IVF M1 SCNT ZEJMAN A TR J7 VAV VR — 4R )5 ROS ZK-T-lll 7€ 85 R W3 3-30 H AL
VRN OPS V574 VR — i R 11 SCNT FEJIE ROS /KT (15.46+2.45 cps, 40.11£5.73 cps) B & P
T HHDY 5 RV 5 — R M) TVE FER ROS 7K F-(34.41+3.32 cps, 72.1444.31 cps) (P<0.05).
OPS VAV — il 1F) IVF BEJE (72.14+4.31 cps) HI SCNT FEE (40.11+5.73 cps) ROS
KV 25 v AR R O B A BT E R (47.33+3.56 cps, 26.44+1.49 cps) (P<0.05), 1M %Y
TRV — %R 1) TVE FER (34.4143.32 cps) Al SCNT FER (15.46+2.45 cps) ROS 7K
S 8 AR T A DY (R0 B A T e E R (47.33+3.56 cps) 26.44+1.49 cps) (P<0.05).

3.3 itig

R AERARINRIG A7 B FE R, (H2 TCR R T e R ik, AR sh A
IR SG VS R — R 5 1R 8 BE I AR IR B R AL R AR B35 R B (Pereira 5%, 2007) . iX
AIRES VR R — MR UR I R X A= AR SR G A B ) 45 O 3 DA O, I i e b ATP 5 AR fig e
Yo, X RRGAN B A BAT AR .
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%33 ANFEAHITEA TR — RG24 IVE F1 SCNT JIRJIG ) ROS /K F-: P47 eps/ M
Table 3—3 The ROS level of cryopreserved bovine IVF, SCNT blastocysts

AV T i 27 Wl kit ROS /KT
WA IVF n=31 34.41+3.32%%
SCNT n=32 15.46+2.45%8
OPS BEBALA U IVF n=28 72.14+4.31*4
SCNT n=34 40.11+5.73%2

TR 1 B IVF n=35 47.3343.56
X HEAL 2 B SCNT n=31 26.44+1.49*

a0, [ 41 v RN [ s [ R A VR T 1 N B A AE B2 R (P<0.05); ™0 SiE IVF B A(E
BEEZES (P<0.05); B 5 SCNT BEMAALE B2 5% (P<0.05)
SCNT

. —.
b

ysai4

U0 LIIA

Bl 3—3 AR EINER RSN SERE AN S BRI F5 ] =20pm

3.3.1 IVF, SONT EEAFMEKLLE:
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ARS2EH, SCNT ZER A7 REMR T IVF 2k (£ 3—1) , XAAES eA14E 1]
A e HENE (0 22 5 AT K SE WA e R VR S8 2 1, Re I AV VR AR R R AR TR K
AgE. B KRR A EEAETER (Magli 28, 2006). Zheng 25 (2005) 5T
W, SRR G PRI R R e, S i WA FLI R B R ot 1) T 608, JF 4R HHIX AT R
FE DU TEAR R I I 78 KO Rk M . SCNT ARG Wy b i) FLIIE 5 55 ORE IR I e AR AL,
Ifil IVF JRJIG BA 58 Wi 81y, DRI IVE IR AiG B SCNT W SaA S0 Lf 14132 B Al se 4k, 31X
AR MARERES 1 45 R —ANFEEEH . 5340, GHFEN RN, SN2,
SCNT MG BARAIBE RN AL, th 2 EA IRHA V- 58 4 UK A J5U R 2 — (Nguyen 2%,
2000) .

& 3-1 WitHd, 4 IVF 22k, SCNT ZEMR R OPS 1574 Uk o HIAF TG A4 B M T
R URTE, UL WA VRVEIOE N AR SN IR I R R Ar . OPS BIEALIR R IEH
VP2 FHERE A, RWBFEEE B (20000°C/mind « MR -5 & T PR 70 fu 1 e
(<30 5)], AT AEAR I e Bk 4l i TR A

3.3.2 AFEIRTEX IVF. SCNT EREdh ATP S 289220

Wi 3-2 B, ASSZHG HoBT % TVF 2R ATP 5 54 0.74+0.05 pmol, 5 Rieger 2:(1997)
FITARIE 1] 0.75 pmol AMEL. K H A AL R AR BE S A UN BE40 0 (Guan 25, 2008)
IOV (Tsai %5, 2009). KHBEELA AN (Manipalviratn 55, 2008) 4 (Salvetti
5, 20100 GHBRANMIN R BL, WA ATP & B BT, ARTIEI4: Bl iR,
IVF. SCNT B HIA VR BIA R G, ATP S BEMML. XHULH, A
ORAF W25 B T DN BRI IR BE TR ) ATP & A ST, A R (Ahn et al., 2002).
PV VR (Zhao et al., 2009) $fig 5 EIRNG T LA H iy 11484k, i Sk AR HL A7
SRR T B 2 HR AR (Xu et al., 2003), X FJ BE R MR T VA VR B A0 V4
J& IVF %R, SCNT ZEIR ATP &5 PRI — AR A

FE A R R B VR AL, HIDE T IVE, ICSIZERTT S, SCNTHEEATP S &
B, 3K AT At P SCNTHENE h 4 B 5 A Skt 1IN AE— s R T DA RE
SCNTZE R FE AH AT U5 i I JL DA

ST P AN P IRIA T S (IVF, SCNT) , BERALVAVRZLATP & b VA vk
ey (KEI3-1) , X 5Salvettifh (20100 7EARIIRFANM L RIWTIT A0 — 20 . XU,
BEFRAAA VRN AR P SR IR Rt i S AR S IR /N, IN—ANJ5 THIRIE B T S A v

81



VREGE - F RSN E T~ BRI IR AT

3.3.3 AFARTEXT IVF. SCNT E L ROS 7K FHYE2Nm

W3R, AEH R RH MBI R4, SCNTZEJIRROS & ) W (K T IVF
FEME, XA HE X TR BN R AR O AN AT K
ASZG A5 R, PR 22 5 HIZIVE . SCNTHEE HROS & B3 5, 1X 5 Somfai
(2007). Gupta®s (2010) 7EXE 5N BEAN M L (WF 70— 5, 2% (2009). HK
SEAE (20100 WFFTRW], BRI A TR 51 /N 2-PNJGUAZ IR . BN BEAT I h Zobi K5 D) e
S, TTERRLAA T e 6 S F T RIS PR A0 AR 5 T PR IR 1A, 0 7 Je i VA i i
AT m e X T RE AR FIR A R — AN R A

Ahn%E (2002) CAL2-P BRI K H A R 5 1508 R/ R 2-cel IR i 1) A
L, Vo VR2-cel R IR A VR JE HaO0 & 5 T 15 o S5 USRI IR, ACSIEEG 25 AR, 5 FIVA VRIVF
SCNTZEJIfi# R 5, IVF. SCNTZEEPROSE HEECHEFIVF. SCNTHRIAK. &%z
(iR R R B BT SR IR VA TR0 MRRI S YU RRR BT AR BEAS ), AR IR 2
IR PR 7 B — 5

33U, TR R BESS R, IE R R IER R, #5IIVFEIE, SCNT
FER T ROS & 2 (¥ 1 25 84k, TR I 1R A s 0 3 G i

43

il

Eit
1. BRIEAL R A R B2 54 TVE $EIk. SCNT FERth ATP & 11 ROS /K
2. BEESLAIRGE T4 SCNT 2R AR IRAT
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FOE D-HFRMwEERRGRIREE S

W AR T T Lo A A S VR Dy — A e b v B SR IR, R S
FEGE fE RT-PCR J7 ik o — 2 e ol o e VR Jies AN 7] 5 & B BB b Ak G ) B X1 40 o €9 3%
B WK o G5REN]: (1) F LBk b S — M EIRES % (95.12%).
GUEEE (97.07%) W T B SER RS 2 (70.25%) MIGIEEE (85.21%), HP
B2 RE R E R REE (2.64%+1.68 vs2.36%+1.59); (2) ft{kD, CYBT FERHK£
BTV 1-20 0T T A R o i e b v, TSR I, AT A I B2 R DR ) e e A
- CYBT JE, 70 1-40 A3 8-4i fult, HAIARZWT NFE, 1M07E 16-21 1) 577 o
BER T, AR Rk R R T B s, B -G T 11 £, Bl S Rk K
B ok 2 JE VR 0T BERAR A R AR K1 Y 2 £

N

Bl &

SR AL BN AN ML A A, AR R L), S At
AAES TR AR ORI, 2009), WYTRAMIER. Bmkms g, LUIRIRIT
WA RFAE . RN, 2RIt fe ) VIR DRI 70 2 BEMRJFS IR T J RN ZE VR 1) AL P
I R

LR S B A0 10 Bk 4 A DA SR o — 5 B AR ) B Al i, ALY o
DNA (mtDNA), A4 13mRNAs. 22tRNAs FIFFh rRNA, [7] i 7640 B A% 4 i 1) %
S FHIVER Y mtDNA R HIRI S (Smith A1 Murphy, 2004). K, WiFLsh
W A0 T 8 AR 5 A R AT PR 5t A 2 TRVRE EL W AN SR AR A 7 T LK b e 1) 5 44
D ReH A 2R EEIIEH .

ENIAERS T RGN 1325 ZHERE R, mtDNA SR T INREAN AT, Rk 7 SRS I K
TILFAEN mtDNA (5[, 2005; Smith A1 Murphy, 2004). iy H 5 F AR 20 i 5 %
LN, FEEBARZ VL NG I AR CRLFE N BOR 40 iRz 12 N 52 AR B BE4
famirh, 552 R00 BEA MRl o DR RN MU R AR T N BRI RIS, D6 AR [R] IR it
ARG T S G R SR 5N B2 AR G BEAH A, 3K A o e A YR i v gt ] ) A2 7 (I AT 32
PP FRIE I LRk . WEFTRW], FERIRA0 M e b/ BUR IR 8N R B BB G LA e
B Je AR A R A AR BEAA T D mtDNA (Meirelles A1 Smith, 1997, 1998), fitJLF1&AE
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MG i v 2F R iR A e AR B R RE AR AR 4 i mtDNA- (Meirelles 4%, 2001; Steiborn
2%, 2000; Takeda %%, 2003).

PRI, A A 0 B R 5R 52 4 40 R D) mtDNA 78 5 e =R IR A2 AR LU A7
FE, LR mtDNA IE% hBEM RIE T m e B in R B MR &, e
W B 1 2000 R AT TR S T e R 40 B S I e VR e AR e 3 ) 4L 4 A
2 RGN REAN LA (A 115 SRS 0& % . ATRE0 A F SN 2 6 5 it RT-PCR J7 240
Ty — 2= S5 Ao o B IR AN [) A 7 B B R A ) i DRV 4 £ 3% B IR sk, LAIF SRR
AL B, DU A B e 5 B 1R 2803 DA R e B R AR A AR RO 1 290 v 16 7 FH S (R 5
TR AR S

4.1 IR 5 7%

4.1.1 {F 5| &

4111 FENBIEE
96 5E B PCR A (36, BIO-RAD iQ5)
DY-501B 7 ek A3 (RIS 20 BT A3 A BR A )
B AR AR e (LR BERHCA IR~ 7] ,GIS-2008)
HARA AR A )5 1

4.1.2 FERF: RE_F

4.1.3 RIEHZE

4.1.3.1 GRRJLEAHMAIZFRIER

A ARG TR

2P e

(1) KFE: FEICE ) 40 RHEGIL, HE 2%X0H) PBS W UL 2~3 i1z 0] S5 =
(2) ¥ JHILE THEFRILY, WORRRIEIEZE 2-3 GPBS ik 2~3 IR A BRE 40
LB D) A o

(3L - K 2H 2R IA RS 22 B TR B I 23 1034 5T, B I, TR B e (31 T 37.5°C
CO, K5 774 6~8h.

(4) Bige: IMAREFRM (& 20%FBS [f] DMEM };3R35), BRBIEIEFHM, 1H 580
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R, E 37.5°C 5% CO B FRMIRG 77

(5) M4 247 & TR MITE ] 0.25% 53K FA i (0.02%ED TA) W 1k, 1% &
BRGNS TR TR, R

AL ERPS

(1) RAf: HIEEH 40 RHERIL, T 2%X$01 PBS iU 2-3 1,18 [0 5050 %
(2) KB JR)UETHFRILA, PR EIEIEE 2-3 I PBS EE 2~3 I IREFBR 2 21
RBTP) R . IR EE: BR)LE TRIFRILN, 75% LRHRIEVE 2-35,PBS 0k 2~3
UCHIRBLEY 2R )Lk DUBCFI A IE, Kein ) LRIR (22583 ) BT o
P (0.5 mm~1Imm K/

(3) B LURFRASEN 15mL E0%, I 10mL0.25%/5 4 [11#(0.02%EDTA), /K% 38°C
FeF Mt 10 o8h, Fk 3 o%h, WE 3 mL B EH S0, NSRBI RE (&
10%FBS f] DMEM #7748 Zibiiife, HE 5 it WL IR, 2OoiLEg
L (800~1000 r/mx5mins), 2 i, MMAREFRIE (75 20%FBS ) DMEM §55738) H&
UIGE, BRhEERIE, INESIRML, 37.5°C 5% CO, B FRffkE 7%,

B. 4K 7

CD) AR 402 K AR 90%, 0.25%/8 5 (1 F(0.02%EDTA AN AL, #2112
5103 LB S R

(2) HA7: QAR REIIRIK 90% 2547, H 0.25% 81 F#5(0.02%EDTA ) HH AL ,
BLOALE L (800~1000 r/mx5mins), F FIHH, MAVRAAMR (MLFE: DMSO), K
T4 M ER, WA HBEAIEE N (3~6) x10°ANmL, 33 EARCHEIEE, BN
A, E-80°CUKAR T I A5 B A K ORAT

(3) K KHAE NBE I, BN 40°CRIBH, A5t 52 8l vk iy 42
PSRN, BUHRAE BN BT TAEG W, AR TR EITIRS, BOPLEL
(800~1000 r/mx5mins), F& I, MARIFRME (55 10%FBS ) DMEM };7#4E) g
BEFHM, B 37C, 5% COyRGFRMIREFR.

4.1.3.2 BRURMEHBIHE: RE_E
4.1.3.3 K AMERYER: RIE_E
4.1.3.4 REHARRAYICEFIRIMN R ES: RIE-E
4.1.3.5 IIEAMARY A% RIE_E



4.1.3.6 EWFERRBYEE. BIEESHRIMNESR: RE_F
4.1.3.7 $33MH514. Rt
22 GenBank 15, 2 GAPDH Ff4I gt 2% B FEKIF41, Btk td #5149,

eI/ B S1YIFP5) Fro B
PN

cattle-CYTB (bp493)  5-TGAGGCGGATTCTCAGTAGACA-3' 474 bp

cattle-CYTB (bp967C)  5'-ATTGGCTGAGTGGTCGGAATA-3'

horse-CYTB(bp1011) 5'-AATCGGTGGACAGCCAGTG-3' 105 bp
horse-CYTB(bp1116C)  5-GATGGTGCTTGCGAGTGGT-3'
cattle-GAPDH(bp394)  5'-GGCGTGAACCACGAGAAGTA-3' 342 bp

cattle-GAPDH(bp736C) 5'-GGCAGGTCAGATCCACAACA-3'
horse-GAPDH(bp288)  5-TTGTGGAGTCCACTGGTGTCTT-3' 261 bp
horse-GAPDH(bp549C) 5'-GTGATGGCATGCACTGTGGT-3'

4.1.3.8 FMsTFEIEBAAYULEE B RNA AYIREX

A HSCEE 1-40M030]. 2-40 . 4-40 Mo, -4 it 16-4H MU, FEMREE &N v
BERIG, KH PureLink Viral RNA Kits 17 RNA [IH2EL, 1E & PCR #ifi.

4.1.3.9 RE¥F
(1) BW—KFE M RNA B eppendorf & FAFEA NG 4153152 mix 1.
Ho N
Up to 5 pg total RNA S5ul
Primer(50uM oligio(dt) 1 ul
10mM dNTP Mix 1 ul
DEPC-treated water 3ul
Total 10 pl

(2) & mix1 65°CHHAT 5 7%, SRJE SLRIEIK 2 4340
(3) 7F mix1 BI85y 1338 mix2 3t 20pl A&
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oy (L2

10xRT butter 2 ul

25 mM £ F 4 ul

0.IMdTT 2 ul

RNaseout 40U/ul 1 ul
SuperScrip III RT I ul

(200U/ul)
Mix1 10 pl
Total 20 pul

(4) 50°CAbHE 50 734,

(5) 85CAbFE 5 Z3%p. SLRIBCE BIVK Fo

(6) E4HE mix2 AN 1ul i RNase H , 37°CALFE 20 34,
(7> Prf320H) cDNA nJ DLORAF£-20°C fRAF-F4F

4.1.3.10 PCR ¥ &

PCR 14 & 541 53 IR AR R .

Moy AR
EEEL LI 17.5ul
10*pcr buffer 2.5ul
PR T (25mM) 2ul
dNTPs(25mM) 0.2 ul
FUESIY (10uM) 0.5ul
sybr(50x) 0.5ul
NS (10uM) 0.5ul
Taq i (5u/ul) 0.3ul
B 1.0ul
AR 25ul

PCR J W 4
95°C, 2min %XJ5 95°C, 10S; 60°C, 30S; 70°C, 45S fE¥F 40 &%, )5 68°C LA

10 min.
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4.1.3.11 PCR =489 [E] i

(1) FARIIFEIECE A Pl DNA B gH, A 1.5ml 804

(2)%F 100mg I EE ISR , I\ 400ul Binding Buffer, %X J5 I 50~60°C /K5 ' 10min,
e e 4Rk o

(3) B RAL (RS BT 2ml YRR 1) UNIQ-10 FE T, = iR R 2
min. 8000rpm 5> 1 min,

(4) UK UNIQ-10 A7, HWeSEB h i B 3, FFE UNIQ-10 A7t Rl 4R 45 v
B\ 500uL Wash Solution, 10000rpm &> 30S.

(5) FEIPE Lk —K.

(6)HUT UNIQ-10 #F-1-, Bl FE e 8248 P JR VR, FF4E UNIQ-10 A1 18 (R i A2 7, 10000rpm
B0 158,

(7) K¢ UNIQ-10 FEHN — KB (1% 1.5ml B0, fEAE T R 92 30ul Elution
Buffer, % il N 37 CJAE 2 min.

(8) 10000rmp E5.0» Imin, #5088 H K EIEBAARD g (B[ DNA B

4.1.3.12 BikiE

FHEI ) PCR F=# ] invitrogen 2w BRE SRR G IEATER:, 75 0.2ml [ PCR
B, 16°CHER, . EHRARWT:

I

J§Am M
PCR [H]Wi 4 4uL
pCR®2.1-TOPO®
IuL
Vector
Ligation Mix 1uL
A F 6uL

4.1.3.13 %1k

(1) HUH 1 RA7 1Y) DH5a(200ul/tube) /a7 2841, VKPR .

(2) B Sul BRI RS, B, UK AL#E 30 min.

(3) 42°C #3308, SRJGUK 2 min.

(4) A 500ul JEhith LB B3R BB RE KT 37°C 200rpm  £55% 45 min.
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(5) ET G HHH 200ul FHHALKIRBERAT 2275 100ug/ml 207N 1A Fo RE-P AR08 E:

FEAER

B IRAT 3TCHIE R RS, kK.

(6) MEEHCPA EHRIN 3 AN st eI T 3ml 100ug/ml 20 (¥ LB BigRkkr, 37°CHIK
WA

4.1.3.14 2BEURHL

(D
(2)

(3
4

(5

(6)
P

(8
9

HI Axygen JFORL/N R IR G A5, SR G AR

I 2 mL /& LB B3R B5 3R W, 12000g &0 1 204, 3R Bk

F 250uL & RNase A (1) Buffer S1 BiFANBEUIGE, &IF 5, ANEA /N
i

B 250uLBuffer S2, AT 78701 E N EA RS 4~6 I SAE AR 787 22
I 400 pLBuffer S3, A 7840 F RIS 6~8 X, 12000g &.0» 10 43
i

MR O EIEIF RS B DNA $il%E CE T 2 ml B0 ), 12000g 250 1 4
i

I BRI B0, N 500pLBuffer W1, 12000g 250 1 7041, FEUEW

e A TR B0, I 700uLBuffer W2, 12000g 250y 1 2080, FRukwk: [HAE
J71:H 700uL Buffer W2 ¥Ei&—1K. FFIEH

Hil2 MR 2 mL B0 T, 12000g B0 1 438D,

Kl BB 1.5 mL 208, 78 DNA £ B 1E - 9 i 40 uL 7K 5% Eluent,
FEIRFE 1 08, 12000 &0 1 9058,

(10) P2
(1) JEJRFRE 1/25 Skl OD i

4.2 KILER
4.2.1 SRs )L T HMR R BEST

BYIORT R L L5 (G LB AR 2B, SR LA B BEVL, 7 I i L 2T 4E A0 R o
AV T TORR IS 4 K, HAZA D ENBAT gl 2R (E4-1D;
It 0 P S FBCRP IR 1 o B e, T R o s SRS i ) L e TR A M 2 R 2 I A7 3
SRINRRET), ARG, QMBS ARIE, AMZAL T AR by, A5
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W, SEAREER, HerEdr (8 4-2). 6-7 Kia, UMW, #820 4n M R IR A7,
i LA T AL ARG TR, IR ML YL PRI AL B B, 1 S-S b e B i
(FIHhE AT 9 o

4-2 iR ) LA 4 R
Fig4-1 Primary ear fibroblast cell Figd-2 Ear fibroblast cell lines
lines of equine fetus of equine fetus

Bl 4-1 JsARE iR L 2T 2 4 i

4.2.2 B-4FZi e EiERa R H &

CUE IR 5 i LT 4 40 P 28 T 1l 37 LR AL 35 B A, RO b5 77 1 4 B B
Az A, AT G- S s R IR A . SR T L B RS R R e B IR SR 8
M, A S TR R IR 6 A%, LA - O REIRIG 14 M.

IR e b 55 A S R B A R i E A S, S5 RR T, T akE
JNEMRG . DN m T WAE L (95.12% VS 70.25%; 97.07% VS 85.21%),
MR F IR & E R

K 4-1 AFEREBEAE TR LA A R 5
Tab4-1 Effects of different SCNT methods on efficency of iSCNT

23 2 WIRP N % ) 1% IS UE S EAIES
F Lok

Hand-made 341 95.12%+2.15° 97.07%+1.32% 2.64%+1.68"
clone

A St i)

286 70.25%+5.08° 85.21%+4.27° 2.36%+1.59°
Microinjection

E:oa. bRRANAEEZESR (p<0.05) a,b Within columns, values with different letters are
significantly different (P<<0.05).

Ak, R T T v ik 1 - AR S R e B R A R R e IR AR AN AR
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0L, St EdE i, S RER B EES (95.12% VS 93.46%), ] UM LR FNFEHL K
WEMEFEER (97.07% VS 95.25%; 2.64% VS 35.14%),

R A2 AR SRR T B RCR B 2 K TR v BE R IA R LR

Tab4-2 The development of equine—bovine & bovine--bovine cloned embryos

HL -
R o S IS
[
341 95.12%+2.15% 97.07%+1.32* 2.64%*1.68"
Equine-bovine
L b b
325 93.46%+1.72° 95.25%+2.59 35.14%+3.36

Bovine-bovine

E:as b R B E 2R (p<0.05) a,b Within columns, values with different letters are significantly
different (P<<0.05).

4.2.3 trAEMIZBYESL

SRR (R RV LR R R 107, 10%, 10°. 10%. 107, LI ARERE % B fE i
B, CtEIPRERIA I, A E S 440 A % B ZEF (CYBT) F . 4 GAPDH
R bR 2 CULIEL 3-6).

WP 4-3 fizn, 4 GAPDH JEK R BAE 10°~107 YUl N, 5 CtH 2 18] 5 KAk
PR, BREIIZE AR Hy-3.395, #REE N 37, ELLIIA 5 R MIAI o< R 5L R ME N 0.999;
F I Z) g 2 i 2 B n] WA H S 2 A £k

| ¢ Standard # Unknown

285
263
243

223

Threshaold Cycle

203 o
183
3 (]
163
143 °
! 2 3 4 5 6 7 8
I -_’ = i | 1= Log Starting Quantity, copy number
: : : : o FAM E= 97.0% RA2=0.999 slope=-3.395 y-int=37..

PCR Standard Curve : Data 2010-02-26 1018-duweihua-
xiaolv-2.opd

Kl 4-3 4 GAPDH JE D[t i 25
KB Mg, A A bR th £
Fig4-3 Regression lines of standards with log copy numbers of bovine GAPDH gene

91



WK 4 fion, FAp % B FERELELE 10°~10" BN, 5 Ct iz mgrtx i
BT, FRtdiZeifl 2 h-3.478, #IEN 38, EL[RIHT R C R E RPN 0.999;
i A S Y,

asy T T T ——

| e Standard 3 Unknown |
—

g 30
- i —

T 25
¢ z 73 2
e 5 7
3 207 B
g - °
i A — / | =15 S
B / B
N ¥ 4 2 3 4 5 & 7 8
Log Starting Quantity,copy number

-~ FAM E= 93.9% RA2=0.999 slope=-3.478 y-int=38._

PCR Standard Curve : Data 2010-03-26 1018-duweihua-
xiaolv-2.opd

Kl 4-4 “Fai ot 3 B AR RO bRtE i 2k
M DSE 1S PR N PSR 2

Fig4-4 Regression lines of standards with log copy numbers of bovine CYBT gene

WK 4-5 i, 5 GAPDH LR G B 10°~107 N, 5 Ct{i Al 2 B I
PES 2R, ArdE & alE H-3.515, #RFEHR 39, LM77 FLIIH O 25 R A 0.999;
Bed o o S 5 i 2k

| e Standard M Unknown |

Ot 10088 101

1100 i : L | - 305 .
283
10 ! ! 3
2 - % ZEE 5]
™ . — 5 243
Em L=t 3 223 °
— £ 3
& S = 153 »
3 o ! j / L 152
e / 14— 9
T ' / 2 3 4 5 6 7 8
Bl v L // s Log Starting Quantity, copy number
L — S S S .
— i . - Ty o FAM E= 92.5% RA2=0.999 slope=-3.515 y-int=39.

PCR Standard Curve : Data 2010-03-26 1018-duweihua-
xiaolv-2.opd

Kl 4-5 T GAPDH 5 [H bk i 2
R, B BRE 2
Fig4-5 Regression lines of standards with log copy numbers of equine GAPDH gene

wiE 4-6 Fion, SAIMEE B IEFRIE R 10°~10" Wl K, 5 Ct EH2 1] 2 RIFH)
LEVESC R, bRl IR AR5 -3. 164, 0 Dl 42, BRIV FR A SE R 5L R (2 0.997;
Frigh e Y S R e £k
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Amgaticntion Charl - Dags 2010-03.26 101 8-duwsihus-uinelv-2 opd

¢ Standard % Unknown

1000 -7 — 322

A 303
e z 3 ]

oo Fit RFU

283
5 263 s

biracted
g
""-\-.\_\_:__\_ \
Threshold Cyel

/ | 223
y i ! 3
r. / | / 203 o

2 3 4 5 6 7 8

PCR Bas L
R‘:

Log Starting Quantity, copy number

S o FAM E=107.0% RA2=0.997 slope=-3.164 y-int=42..

PCR Standard Curve : Data 2010-03-26 1018-duweihua-
xiaolv-2.opd

] 4-6 ThH L3 B KL DR bR h 2k
LR, T B bR
Figd—6 Regression lines of standards with log copy numbers of equine CYBT gene
4.2.4 B-4 S5 et P ERREEL 2
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IFPE L s RNA, Bl GAPDH JEPR A2, FIA SYBGREEN J7 ik SEINRT I 5 | /=41 i
{64 B LN R e (& 4-7) al%n, 3L & PCR B BT 514
Sk, AR —, EEMEL, WAL R E, .

WA T A AR ) CHAE (K 4-3, £ 4-4), L5 D, TG R BILNERS KT
BB b i R IA AR (B 4-8). WL, AR D) CYBT JEPH IR RIEIK-FAE 1-
N M FAG R P R IA e, T AEENR Y], BN R BT R (R A RN R
AT, HAREACH I 2 ik, 73 A 4- A0 16-4n i, (HIM8T 1-4n i
FERMIE, KRR EU, T CYBT JERRIE R R .

M2 CYBT K:PK, 76 1-40M0 02 8-41 i, JHLRIAFZH R, Mide 16-20 Hu i1
SR ORI, RN R IA B SR T B e, B - T 11 £, B R
A8 7K P ek 380 S B A A S 4 71 2 £
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Figd-7 Melting diagram of four genes in equine-bovine cloned embryos
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Fig4-8 Trends of bovine and equine CYBT gene in equine-bovine cloned embryos
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Tab 4-3 Quantitative results of bovine CYBT gene in equine-bovine cloned embryos

REHB CYBT GAPDH  ACT ANACT 2-AACT
140130 20.64 26.773333333 -6.133333333 0 1
-4 20.425 26.76 -6.335 -0.2017  0.8695
4-4iM 2029 27.776666667 -7.3516666677 -1.2183  0.4298
8- 20.703333333 27.963333333 -7.26 -1.1267  0.458

16-41/230]  21.443333333  31.226666667 -9.783333334  3.65 12.5533
B8 10) 22.813333333 27.783333333 -4.97 1.1633  2.2397

94



Ra-4 RS e R B 40 £ S BRE DAL (R AR R R 4 2R

Tab 4-3 Quantitative results of equine CYBT gene in equine-bovine cloned embryos

KREME  CYBT GAPDH ACT AANCT  2-AACT
-4 3037 30.896666667  -0.526666667 0 1
-4 29.35 33.276666667  -3.926666667 -3.4 0.0947
4-403 30.55 31.865 -1.315 -0.7883  0.579
8-AHflY]  29.44 32.276666667  -2.836666667 -2.31 0.2017
16-A1 3] 31.396666667 33.075 -1.678333333 -1.1516  0.4501
PRI - 37.13 - 0

4.3 it

) e b ve B SR PR R . D0JTT R 5K IR DR AR R i 40 B 5 rh AT
MEARTFBe, SRMIANG R & FRACE S bh v b 1 - ZEREAG . kiAo 40 9 1) B 1k
Ay, BAT B CHFERAFE L. R, R s B R g S I 1 S
Y5, PR RE DR 2 R PR A S (Rl DRI TS s B SR I, A 5 Bk Ak 114
FHAMERN BAE 2 50 AR SN R AR I 2K 3 (Brenner 45, 2004; St John 45, 2004).
TIF e T o B JVA i o A (1 AL e R B R A AR SCHE DR TR SR AR AR, 7 BT b AR [t
AU T3 e e T B R JVR R (1 4 A1 8 28803 R e o o e 50 40 ) AR S8 % AT 2 G T
EER

Barritt 45(2002 4F)UEH, Lo i DU R BEAN M rh KA &4 10° B2k (e 444l
b, MR AN MR AR R R Z4E 10°~10° 2 7] (Inoue %%, 2004). AHFFT RTINS
BT, 1-40 10 5 -2 AR R AR R, T ) mtDNA #% DOk 4.43x10%, 71+(¥) mtDNA
FLECH 221x10°, JEHZRTE T 498 £ QLEF, 2009). fEURIERE E, WP
RLARARSCHE DI 0 i (5 38 B 7 S-S o o B IR I oy (R 2B AP EAT TRl . 45 BRI,
AR ISR CYBT HE A (1AL 7K AR 1-40 391 (% shA) IR v 0k e b i, ITZE I, 1%
AR BNZIE R e oA TR R R, JLRIA/KP 4 BIAE 4-41 3R 16-41 i
WIHIL 2 AN, EEMRT - s IR )ik i, BRI A B, & CYBT LR
(ML LI T BeEH . HEM, EORZFOF RESN M RE SR SR A Mok R & BIZERE, B9 e
Fhe BRI IR G, H B LRk g i IR B DR S 2 NI, B BIARIAEURERIA
MR IUASE, BT LA o B AR vp 7 32 S M 1 ki ok T /R B REI L. 3X 5 Evans
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(1999 4 ) 1 Meirelles (2001 4F) W\ kA4 i (i ki AR 25 B A 5 BERS I SE 25 11 ik
BEVET R I 45 18— 3.

X CYBT JE[H, 75 1-4h st 2] 8-4n ], JERAsEMW R MRIY, 5 CYBT
SERIITE 4-40 B 2as A B b, SRR SRR DR A1 S R Ty SR A )8 4% . Sha %5
(2009 ) 75Nl 3 5 M e BE R IR A I S b AR 8 I, 1L F 2k i DNA #% DU,
SEBEAS G I R B TR BRAS, M0 AL kifk DNA $# DB 4E R/ JRUUR KT XA
WEFTH 16-4H M 0T IR T A 1 45 RAHTRF . (HARIE, 4 CYBT A:BITE 16-4f
PRSIV (R 20k U T v B e (B, 0 1-AHIRHIG N T 11 6%, B S RIS A8,
B FE R IR A L LR KT 1 2 5

R A % T 1R 5 2 R i J: A 21 Cembryo genome activation, EGAD K13 ( Latham
25,2005, WIS 43 R AR SRS T O REAH 0 1) By 56 R 20 218 i 55 DR 28 (¥ BRI %% 46 (maternal
embryonic transition, MET), 2 Ji5 K t JIR G 2 PRI A1 >R 45 IR 1 & B b F2 o 6) e ve B i
ff, IR E T H EGA #5200« RS TS AR 52 AR 1K) o 1 1 TR0 AR HL A 51
EGA RN R H AR ER ek, N 2-40H. AN h 4~8-4i . . 4= 8~16-
41 o ¥ (Brunet-Simon  55,2001) . JVEJAA0 i 23 4 FT, Sk 1) 52 il R0 e s LA AR E 1
(Cummins 5%,2004). Xf/NRRING, Zebifafr SRE AR M I a4 5%, Ik 2B A
FE )W JH)(Thundathil %%,2005). AIREGH, HRIZE R ZRARTE 8-40 LA WD, HEW 5+
Flve B R R 7E 8~ 16-40 L 1 & 2E EGA. 1T 16-4 MU IR it o 4= CYBT (W35 &= 2RI T,
ORI R TR R ARG I e ol o A PV o 2 o A B PR R 5 oy 4 3 S by, o A
20 . 1) L A5 DR 0 % S UG P RIS 2, AREG i T CYBT JEKIAE 16-41 iy
J S v B K 1 BRI B T3 — R

EARFYIFE, mtDNA FPHIFAEL AN, DRI SR ow B Vit b AN TR SRR 2ok
5 R I 40 M A% 22 T PR P ) R Sl o o ki i mtDNA %ifidh 13 FhZ2 ik, 2 Ff rRNA
122 T tRNA,  H IR S a5 (14 b TR 1 ) e AR R 0, s i B 4 kA
LR AT I AR R SR, TR L5 AN A (R A EL I, 5 DK 5 B0 iR 1 Kk
B S H A 2RI Thundathil 25(2005 4F)UEH], 8K UK mtDNA F1 p° /N ELK 40 e
YRR B 1) S B AL R T BE s L MARLARTE S LRI BE IR TR e 5%, NI 2k 2%
R AR AL A I RE L/ T (Bodani 45,2004), #4530 5w HE IR 2

Ik, IERESRG O REGT PRI BEAT e ve b, FOR T A0 A TR 1 4)
FhEE i A=A 48, 2008 41 Thongphakdee 45 il 4% ¥ [R1 40 A - 2 ol o B2 IR i K 5 45 i
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16 8-40 3, 14 10 S A v B IR G 1 K B A L 16- 41 i S (Lorthongpanich
45,2008), N-“FrefbsalElRliafe ik | 2R M, HEEARAFHR(Chang 4%,2003). 1M LA
FIRHE AR A, RN K & 2 mih 24.6%(Hua 55,2008), [7] LAIR] & 17K 41
IRAEAR, SRR I FEIR AL 39%, 5 24- 1) [m)Fh be b AT i 3% 72 7 (Kitiyanant %%,2001).
LA B2 RN, PMh IR0 R I e T Sobi vk 5 A0 A% (8] (RAH R, RIS
UM BRI R B e ST ARFICH, DL PR RR, 1M LA SR 2O R M 7
BRI, FBCT D=2 e P A R R B RCRACR, SR AR B f 3
T S I B R AR AR ML RIE 75 EHE— DRI, R A S -2 e A ot A R I A v 4
PEHRSCH

Lo TR S Rt 1) — 7 57 bl v i AR I i R 5 7 — /1 [R Pb e B R B T 22
5 AHR RN E AR T — 2 A Rl v B A R
2. By B R v AR A T Sk A g i B DR A0 L (4 FR AR mRNA fER iR K
A BRI N Y, R BUR R RIBBAKIL . S2ARGEBEAN I A 2o 142 i 40 i
R A mRNA 7RG A B RARIE, 75 16— Rrzd bR, R 1-
AN IYIN 12 15, BB BUUWRE RGN 2 15
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FRE =ZX&HEIR

5.1 SRAVZEPESRSIOIEA T PR AN SZ A I, O BE 0 i o [ O e 40 P8 20 0 A7 B 4 i 52
5.2 ZRETMAAR. R TIRBOE MBRC, AR AR CRIEVERRS A SN R BRI HE N, B
ARSI IR G A2 7= A

5.3 TF Lo AN A S W e B VA I s BRI A AN R B AN . R T pE
RG] A2318746-DMAP 33 i /E mCR1aa " 595, BEWS IR MBI R & %,
54 FAE TR RIS AA I 27 Sk, 60 RAERIRZ2 10 3k, WEURF 37.0%, {HEH}
A4E 70~90 KNI 8 Sk GRF“H ), 2 3k7E 140~160 K2 M2 AR fH/KE 20 fe
5

5.5 BEESILVA VR FIH A VRIS S 2 TVE BER. SCNT ZEIRH ATP & &A1 ROS /K
5.6 BV URELE ] T SCNT FEIR A R IR AT

5.7 F LN S R A (0 L — 2 S v R SR I Rl R 5 24 — A R e v R IR i AT 22
Ft, (R BER A B AR T8 — A A b v s F A IR

5.8y — 2 ol g VR I o A4 A 0 B T B R Ak G ) 5 DRI 40 L € 3R ) mRINA E IR &
BB RN S, R BUR ERIABIARIL . SR N BEAH A A= 2R 44 2 i 40 i
R EE R mRNA EERIG R BB ERIE, 75 16— RaTEd PR, REME 1—
AR 12 4, FERBY BN B A AL R 7K1 2 %
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d DS AR ERETRB.

FE27 SRS, 3045 21 T [ AR B b a8 i BRI S BT #5246 5 A1 22 Uil
(KK T SR B o

PR I IR A SR )27, Bl pRATT !

"R Il Y i PR ) N A e > RN 3 1m) 25 7 A SIS R R RN RL Rk, A B
g4 GO N B2 SR A 22, R 52 2l !

99



10.

11.

12.

13.

14.

15.

16.

&7 30k

IR, MR, RN e BEVR AR P A R R D AR [T]. RF#TE 4. 2001, 46 (10) : 820-823+883.
LIRS, AR, ORI N A A R EOR A v B LT ). L REE (C #1) . 2002, 32(1)
69-76.

FEME, D%, Rivdil, 5. #& B0 (JIVET) HoRAEME G aT W 4E LN [T, Aol A=wEAR
A%, 2010, 18(1): 187-191.

R, BhEK, A lE LS AN I e S A T R SRR TR ] v T A
BE. 2004, 32: 33-36.

BRKTT, S, XS, S UGN s e AR g A2 Ak s [T, BESE AR, 2003,
48(08) : 768-773.

WRRTT, PhiFIsl, 3B, A RREAN A A ML G U A5 T 25 3 A i S 30T A I R
701 EERE (C ). 1999, 29(3): 325-330.

BROKTT. v B KRB U I BePE R [T ] R 27 Bt B il 2000, 2 120-121.

WRTT. R4 DL bt Bl iRk, 2000.

Mot SR B M. db . BRAH kL, 2000: 389-396.
WO, RAER, RIETE, S GRG0 v BE IR IR AR B AR AT OT (T ). iRk 2B ik, 2007,

23(04): 1-4.

TIM, EHAE, BT, 25K TANEI AL B 75 24 BV U0 AR B AR /N 52 RS i sem [T ], 8522
75,2005, 31(3): 32-34.

#ELE, #2733k, MD Varisanga, 5. N5 SAHET 78 R 404 7~ i i s B 2R i 9t [T . 2002,
35(8) :988-994.

DA, HE, FHE. ORI RSN [T, EIRTL ) B, 2008, 16(2): 6-9.

-

kS, &M%, MR, S O H A e PE 1L SE (Capra hircus) [J]. W EFRR (C 5 A drfl
). 2002, (01): 77-83.

FREER, BRLLTT. FEMF O RN AR SR AT IR 3 (] R AR S TRE L RR ARk, 2005, (3)
176-180.

SR, T, DR, S R s RO I YA e [T ], AP AR . 2004, 6
(3) :9-16.

100



17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

BT RO RS A R AL ST D] DHAEAR MR K27, 2008.

IR, A5, PR G R T M. JExt: PR R, 2003,
M, MR, WG, S PRI T ]. AR AR, 2007, 22(04) @ T1-75.
Mgk, A, S SR R EOR BT ILR[T]. BRI, 1999, 18—21.

KA, RGN, L%, AF PR IR AN 1 5 PR R A IR T AT (], A A
1k 2005, 21 (10): 1-5

Xzl 2 RS AR AR AN ik A = R I B B AR O 5 N A (D] i 2R+ Jm 4 [
Y EIEART 1830, 2001, 11.

G, BVLR, M. R0 MR 5o e BB - 5 IR0 O RE AR e A VR Jif 5 6 TR .
[ RL2E (C B B A REE) . 2007, 37(06) @ 634-640.

PSR, BRRA, AL, AR )P T/ NAURE s B R IR S R R (D). B2 A K. 2008,
43(06) : 147-153.

S OB SgmE, A VIR, JEBIVIE (Gene VID, 2005, 84—88, Rla#iifiit (dbxnD),
Th2E g ARSI S BEGN B 5 PR RS RSN SRS ST (D], s 43 K%, 2007.
7, 2535, k3, 4% spmROE AR ARG IR Z [T ], B4R A%, 2000, 26(1): 48-51.

A0, MAAE, w6, S5 SREEMACRS 1% XS - PE RS FARANSZRs i D 2y [T A [ 4
f. 2008, 12:30-32.

AR akiZiE, IVARE, AR (RAI IR RN SO/ R (Sus Scrofa) [J]. BRAE K.
2006; 51(04): 415-419.

Bz, UIRPRE, T 5. WFLBh RSN RS IR S RE RE (). SRl S8y, 2002, 17(1) -
26-28.

TRE D, -2 5o B MG S HL 2k A4 S e PEIF ¢ [D]. 2009 4.

PN, M. DN BRGNP ARAh e s R o dE g ], B KA. 2003, 2 (119) @ 30-34.
SR, X, PV, A AR AL X/Y RS T B RO S RSN RE RE s [T .+ 4
2.2009, 4: 11-15.

PR S EEhE S (M. Bt o E AR R, 2003 331,

Wz Ti, AENR, 5. SRR R AL BT VAR KA R R SCR (R [T, v [ P o
fit. 2004, 24 (6): 612-616.

101



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

MRS, B, BT, A5 LAY A MRS R H AR AE ) LD SR S e
2%.2004, 6:14-16.

Bylaph. 21 el E B @RIk ISR AR IR T 4IRNIAR SR IG A A BoR BIRIEST
IR T]. AR 2004, (2) 3—6.

Misael, vEIR, BEER. AERAEYS ], e Rlezhiet,  2005: 78, 8l.

TR, TR, KA, & v R A AR PR ROR 2 IS LT ], B AR 24 TE ). 2007, 23 (12) -
5-9.

SRE, BEBENG, ATvoMe, S5 R4 BURS T IVE BRIR S AR SE I A ST [T]. T AR TR
#.2006, 27(1):98-101).

TR KB EH A M. SRR B =R EDRD . dbst: P EAR MY R AL, 2006: 84.

TEIRY, TEFEG ORI AR AR s R 2 L], S kRN 2010, 31(5) 1 15-17.

DL 2. bt 2010 SEH EDME ST 22 (N EBTERLD, 2010.
ARWENI, 3=, SEEAE, BRI ORI AR R A AL BB SR A B (rhATIID, A=

YT RS HR: 2008, 24: 117—123.

RER, WG, R R S AN AR SN R [T] . shRtE S, 2004, 21(2):
21-22.

Adler V, Yin Z, Tew KD, et al. Ronai Z.Role of redox potential and reactive oxygen species in stress

signaling[J]. Oncogene.1999; 18(45):6104-6111.

Ahn HJ, Sohn IP, Kwon HC, et al. Characteristics of the cell membrane fluidity, actin fibers, and
mitochondrial dysfunctions of frozen-thawed two-cell mouse embryos[J]. Mol Reprod Dev. 2002;

(61):466-476.

Alison L. Van Eenennaam. Careful risk assessment needed to evaluate transgenic fish [J]. California

Agriculture.2006; 60(3):132-139.

Allworth AE, Albertini DF. Meiotic maturation in cultured bovine oocytes is accompanied by

remodeling of the cumulus cell cytoskeleton [J]. Dev Biol. 1993; 158:101-121.

Ampika Thongphakdee, Shuji Kobayashi, Kei Imai, et al. Interspecies Nuclear Transfer Embryos
Reconstructed from Cat Somatic Cells and Bovine Ooplasm [J]. Journal of Reproduction and

Development.2008; 54(2):142-147.

102



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Arat S,Gibbons J,Rzucidlo SJ,et al.In vitro development of bovine nuclear transfer embryos from
transgenic clonal lines of adult and fetal fibroblast cells of the same genotype[J]. Biol Reprod.2002;
66:1768-1774.

Arat S,Rzucildlo SJ,Gibbons J,et al.Production of Transgenic bovine embryos by transfer of

transfected granulose cells into enucleated oocytes [J]. Mol Reprod Dev.2001; 60:20-26.

Armstrong DT, Holm P, Irvine B, et al. Pregnancies and live birth from in vitro fertilization of calf

oocytes collected by laparoscopic follicular aspiration [J]. 1992; 38(4):667-78.

Baguisi A, Behboodi E, Melican DT,et al. Production of goats by somatic cell nuclear transfer [J].Nat

Biotechnol.1999; 17:456-461.

Barcelo’-Fimbres M,Campos-Chillo'n LF, Seidel GE.In Vitro Fertilization using Non-sexed and
Sexed Bovine Sperm: Sperm Concentration, Sorter Pressure, and Bull Effects.Reproduction in

Domestic Animals.2010:1-8.

Barritt JA, Kokot M, Cohen J, et al. Quantification of human ooplasmic mitochondria[J].Reprod
Biomed Online.2002;4(3):243-247.

BBC. Endangered animal clone produced. http:/news.bbc.co.uk /1/hi/sci/tech/2932225.stm.2005.

Berardino MA Di , Animal cloning—the route to new genomics in agriculture and

medicine.Differentiation [J].2001; 68: 67—83.

Bermejo-Alvarez P, Rizos D, Rath D,et al. Can bovine in vitro-matured oocytes selectively process X-

or Y-sorted sperm differentially? [J].Biology of Reproduction.2008; 79(4):594-597.

Bertolini M, Mason JB, Beam SW, et al. Morphology and morphometry of in vivo- and in
vitro-produced bovine concepti fromearly pregnancy to termand associationwith high birth weights[J].

Theriogenology.2002;58:973-994.

Beyhan Z, Johnson LA, First NL. Sexual dimorphism in IVM-IVF bovine embryos produced from X
and Y chromosome-bearing spermatozoa sorted by high speed flow cytometry

[J].Theriogenology.1999; 52:35-48.

Bjorn Heindryckx, Andrei Rybouchkin, Josiane Van der Elst,et al. Serial Pronuclear Transfer Increases
the Developmental Potential of In Vitro-Matured Oocytes in Mouse Cloning [J].Biol
Reprod.2002;67:1790-1795.

Boiani M, Gambles V, Scholer H. R.ATP levels in cloned mouse embryos [J].Cytogenet Genome

103



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Res.2004;105:270-278.

Boquest AC, Day BN, Prather RS. Flow cytometric cell cycle analysis of cultured porcine fetal
fibroblast cells [J]. Biol Reprod. 1999; 60(4):1013-9.

Bordignon V, Keyston R, Lazaris A, et al. Transgene Expression of Green Fluorescent Protein and
Line Transmission in Cloned Calves Derived from In Vitro-Transfected Somatic Cells[J]. Biol
Reprod. 2003;68(6): 2013-2013.

Bousquet, D & Blondin P. Potential uses of cloning in breeding schemes: dairy cattle [J]. Cloning

Stem Cells.2004; 6:190-197.

Brackett BG, Zuelke KA. Analysis of factors involved in the in vitro production of bovine embryos

[J].Theriogenology.1993; 39:43-64.

Brenner CA, Kubisch HM, Pierce KE. Role of the mitochondrial genome in assisted reproductive
technologies and embryonic stem cell-based therapeutic [J]. cloning Reprod Fertil Dev.
2004;16(7):743-51.

Brunet-Simon A., Henrion G., Renard JP, et al. Onset of zygotic transcription and maternal transcript

legacy in the rabbit embryo[J].Mol Reprod Dev.2001;58(2):127-136.

Camargo LS, Freitas C, de Sa WF, et al. Gestation length, birth weight and offspring gender ratio of in

vitro-produced Gyr (Bos indicus) cattle embryos [J]. Anim Reprod Sci. 2010; 120(1-4):10-15.

Campbell KH, Alberio R, Choi I, et al. Cloning: eight years after Dolly [J].Reprod Domest Anim.2005;
40:56-268.

Campbell KH, McWhir J, Ritchie WA, et al. Sheep cloned by nuclear transfer from a cultured cell line
[J]. Nature.1996; 380:64—66.

Campbell KHS, Loi P. Otaegui P, et al. Cell cycle coordination in embryo cloning by nuclear
transfer[J].Rev Reprod.1996;1:40-46.

Chang K H, Lim J M, Kang SK, et al. Blastocyst formation, karyotype, and mitochondrial DNA of
interspecies embryos derived from nuclear transfer of human cord fibroblasts into enucleated bovine

oocytes [J].Fertil Steril.2003;80(6):1380-1387.

Chatot CL, Lewis JL, Torres I, et al. Development of 1-cell embryos from different strains of mice in

CZB medium [J]. Biol Reprod.1990; 42:432-440.

Chaubal S, Xu J, Yang X, et al. Effect of addition of fructose to the culture medium on development

of bovine in vitro produced sexed embryos [J]. Reprod Fertil Dev.2009; 21(Abstr).

104



77.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

Chavatte-Palmer P, Heyman Y, Richard C, et al. Clinical, hormonal, and hematologic characteristics of
bovine calves derived from nuclei from somatic cells [J]. Biol Reprod.2002; 66(6):1596-603.
Chavatte-Palmera P, deSousac N, Laigreb Pet al. Ultrasound fetal measurements and pregnancy
associated glycoprotein secretion in early pregnancy in cattle recipients carrying somatic
clones[J].Theriogenology.2006;66(4):829-840.

Chen DY, Jiang MX, Zhao ZJ, et al. Cloning of Asian yellow goat (C. hircus) by somatic cell nuclear
transfer: telophase enucleation combined with whole cell intracytoplasmic injection [J]. Mol Reprod

Dev.2007; 74(1):28-34.

Cheng FP, Gadella BM, Voorhout WEF, et al. Progesterone-induced acrosome reaction in stallion
spermatozoa is mediated by a plasma membrane progesterone receptor[J].Biology of

Reproduction.1998;59:733~742.

Chesne P, Adenot PG, Viglietta C, et al. Cloned rabbits produced by nuclear transfer from adult

somatic cells [J]. Nat Biotechnol.2002; 20:366—369.

Chian R C, Park C K, Sirard M A. Cumulus cells act as a sperm trap during in vitro fertilization of

bovine oocytes [J]. Theriogenology.1996; 45(1):258 (abstract).

Chian RC, Okuda K, Niwa K. Influence of cumulus cells on in vitro fertilization of bovine oocytes

derived from in vitro maturation [J]. Anim Reprod Sci. 1995; 38:37-48.

Cho JK, Lee BC, Park JI, et al. Development of bovine oocytes reconstructed with different donor
somatic cells with or without serum starvation [J]. Theriogenology.2002; 57:1819—1828.

Cibelli JB, Stice SL, Golueke P, et al. Cloned transgenic calves produced from nonquiescent fetal
fibroblasts [J].Science.1998; 280:1256-1261.

Cibelli JB, Stice SL, Golueke PJ, et al. Cloned transgenic calves produced from nonquiescent fetal
fibroblasts [J]. Science.1998; 280:1256—1258.

Constant F, Guillomot M, Heyman Y, et al. Large offspring or large placenta syndrome?
Morphometric analysis of late gestation bovine palcentomes from somatic nuclear transfer pregnancies

complicated by hydarllantois [J]. Biol Reprod.2006; 75:122—130.

Cox J F, Hormazabal J, Santa Maria A. Effect of the cumulus on in vitro fertilization of bovine

matured oocytes[J].Theriogenology.1993;40(6): 1259 - 1267.

105



89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Cran DG, Cochrane DJ, Johnson LA, et al. Separation of X- and Y-chromosome bearing sperm by

flowcytometry for use in IVF[J]. Theriogenology. 1994; 41(1): 183 (abstract).

Cran DG, Johnson LA, Miller NG, et al. Production of bovine calves following separation of X- and

Y-chromosome bearing sperm and in vitro fertilization [J]. Veterinary Record.1993; 132(2):40-41.
Cran DG, Johnson LA, Polge C. Sex preselection in cattle: a field trial [J].Vet Rec.1995; 136:495-496.

Cui XS, Kim NH.Maternally derived transcripts: identification and characterization during oocyte

maturation and early cleavage [J]. Reprod Fertil Dev.2007; 19:25-34.

Cummins JM. The role of mitochondria in the establishment of oocyte functional competence [J].Eur J

Obstet Gynecol Reprod Biol.2004;115:523-29.

Daniel LG. Reproductive consequences of infection with Bovine Viral Diarrhea Virus [J]. Vet Clin

Food Anim. 2004; 20:5-19.

Daniel R Aenold, Vilceu Bordignon, Rejean Lefebvre, et al. Somatic cell nuclear transfer alters

per-implantion trophoblast differention in bovine embryos[J]. Reproduction.2006; 132:2769-290.

De Loos F, Kastrop P, Van Maurile P, et al. Heterologous cell contacts and metabolic coupling in

bovine cumulus oocyte complexes [J]. Mol Reprod Dev. 1991; 28:255-259.

de Matos DG, Furnus CC, Moses DF. Glutathione synthesis during in vitro fertilization of bovine

oocytes: role of cumulus cells [J]. Biol Reprod. 1997; 57: 1420-1425.

de Wit AAC, and Kruip TA. Bovine cumulus-oocyte-complex-quality is reflected in sensitivity for
a-amanitine, oocyte-diameter and developmental capacity[J]. Animal Reproduction

Science.2001;65:5165

Downs SM, Schroeder AC, Eppig JJ. Serum maintains the fertilizability of mouse oocytes matured in

vitro by preventing the hardening of the zona pellucid [J]. Gamete Res. 1986; 15:115-122.

Edwards JL, Schrick FN, McCracken MD, et al. Cloning adult farm animals: a review of the
possibilities and problems associated with somatic cell nuclear transfer[J]. Am J Reprod
Immunol.2003;50:113-123.

Edwards JL,King WA ,Kawarsky Sl,et al.Responsiveness of early embryos to environmental insults:
potential protective roles of HSP70 and glutathione[J] Theriogenology.2001; 55(1):209-23.

Eggan K, Akutsu H, Loring J, et al. Hybrid vigor, fetal overgrowth, and viability of mice

106



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

derived by nuclear cloning and tetraploid embryo complementation[J].Proc Natl Acad Sci
U S A.2001; 98:6209-6214.
Elsheikh AS, Takahashi Y, Katagiri S.et al. Functional enucleation of mouse metaphase Il oocytes with

etoposide [J].Jpn J Vet Res. 1998;45:217-220.

Enright BP, Lonergan P, Dinnyes A, et al. Culture of in vitro produced bovine zygotes in vitro vs

invivo:implications for early embryo development and quality[J]. Theriogenology.2000;54:659-673.

Erickson GF, Magoffin DA. Ovarian function: follicle. The endocrine control of follicle androgen

biosynthesis [J].J Steroid Biochem. 1983; 19(1A):113-117.

Eurekalert. Texas A&M scientists clone world’s first deer. Texas A&M

http://www?2.eurekalert.org/pub_releases/2003-12/tau-tas122203.php 2005.

Evans G, Hollinshead FK, Maxwell WM. Preservation and artificial insemination of sexed semen in

sheep [J]. Reprod Fertil Dev. 2004; 16:455-64.

Evans MD, Dizdaroglu M, Cooke MS. Oxidative DNA damage and disease: induction, repair and

significance [J]. Mutat Res. 2004; 567:1-61.

Evans MJ, Gurer C, Loike JD, et al. Mitochondrial DNA genotypes in nuclear transfer-derived cloned

sheep [J]. Nature Genetics.1999; 23:90-93.

Farin PW, Piedrahita JA, Farin CE, et al. Errors in development of fetuses and placentas from in

vitro-produced bovine embryos [J]. Theriogenology.2006; 65:178—191.

Fatehi A N, Zeinstra E C, et al. Effect of cumulus cell removal of in vitro matured bovine oocytes

prior to in vitro fertilization on subsequent cleavage rate [J].Theriogenology.2002; 57(4):1347-1355.

FDA Animal Cloning: A Draft Risk Assessment,

http://www.fda.gov/cvim/CVM Updates/clones.htm.2006.

Finkel T, and Holbrook NJ. Oxidants, oxidative stress and biology of ageing [J]. Nature.2000;

408:239-247.
Forsberg EJ, Strelchenko NS, Augenstein ML, et al. Production of cloned cattle from in vitro

systems[J]. Biology of Reproduction. 2002;67:327-333.

Frenkel K, Gleichauf C. Hydrogen peroxide formation by cells treated with a tumor promoter [J]. Free

Radic Res Commun. 1991;12-13 Pt 2:783-94.

107



116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Fulka J Jr, Moor RM. Noninvasive chemical enucleation of mouse oocytes [J]. Mol Reprod Dev.1993;
34:427-430.

Gabrial F, Mastromonace, Laura A.Favetta,et al. The Inflience of Nuclear Content on Developmental
Competence of GaurxCattle Hybrid in Vitro Fertilized and Somatic Cell Nuclear Transfer
Embryos[J].Bio Reprod.2007; 76:514-523.

Galli C, Duchi R, Moor RM, et al. Mammalian leukocytes cotain all the genetic information necessary
for the development of a new individual [J]. Cloning. 1999; 1:161-170.

Galli C, Lagutina I, Crotti G, et al. A cloned horse born to its dam twin [J]. Nature.2003; 424:635.

Galli C, Lagutina I, Vassiliev et al. Comparison of microinjection (piezo-electric) and cell fusion for

nuclear transfer success with different cell types in cattle[J]. Cloning Stem Cells.2002; 4:189—196.

Gandhi AP, Lane M, Gardner DK, et al. A single medium supports development of bovine embryos

throughout maturation, fertilization and culture [J].Human Reproduction. 2000; 15(2):395-401.

Gandolfi F, Milanesi E, Pocar P. Comparative analysis of calf and cow oocyte during in vitro

maturation[J]. Mol Reprod. 1998; 49(2):168-175.

Gao S, Chung YG, Williams JW, et al. Somatic cell-like features of cloned mouse embryos prepared

with cultured myoblast nuclei [J]. Biol Reprod.2003; 69:48-56.

Gardner DK. Dissection of culture media for embryos: the most important and less important

components and characteristics[J]. Reprod Fertil Dev.2008;20: 9- 18.

Garner DL, Seidel Jr GE.History of commercializing sexedsemen for cattle [J].

Theriogenology.2008;69:886-95.

Germond M, Nocera D, Senn A, et al. Improved fertilization and implantation rates after non-touch
zona pellucida microdrilling of mouse oocytes with a 1.48 um diode laser beam[J]. Human

Reoproduciton.1996; 11(5):1043-1048.

Gibbons J, Arat S, Rzucidlo J, et al. Enhanced survivability of cloned calves derived from

roscovitine-treated adult somatic cells[J].Biology of Reproduction.2002; 66:895-900.

Gilchrist RB,Lane M, Thompson JG.Oocyte-secreted factors: regulators of cumulus cell function and

oocyte quality[J].Hum Reprod Update. 2008; 14(2): 159-177.

Gilula NB, Epstein ML, Beers WH. Cell to cell communication and ovulation: A study of the

cumulus-oocytes complex [J]. J Cell Biol.1978; 78:58-75.

108



130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Gomez MC, Pope CE, Giraldo A, et al. Birth of African Wildcat cloned kittens born from domestic

cats [J].Cloning Stem Cells.2004; 6(3):247-58.

Gong G, Dai Y, Fan B, et al. Birth of calves expressing the enhanced green fluorescent protein after
transfer of fresh or vitrified/thawed blastocysts produced by somatic cell nuclear transfer [J].

Molecular Reproduction & Development. 2004; 69:278-288.

Goovaerts IG,Leroy JL,Van Soom A et al.Effect of cumulus cell coculture and oxygen tension on the
in vitro developmental competence of bovine zygotes cultured singly[J].Theriogenology.2009;71:729

-738.

Guan M, Rawson DM, Zhang T. Cryopreservation of zebrafish (Danio rerio) oocytes using controlled

slow cooling protocols [J].Cryobiology.2008;56:204- 208.

Guerin P, El Mouatassim S, Menezo Y. Oxidative stress and protection against reactive oxygen
species in the pre-implantation embryo and its surroundings [J]. Hum Reprod Update.2001;

7:175-189.

Gupta MK, Uhm SJ, Lee HT. Effect of vitrification and beta-mercaptoethanol on reactive oxygen
species activity and in vitro development of oocytes vitrified before or after in vitro fertilization. Fertil

Steril. 2010 ; 93(8): 602-607..

Gutierrez-Adan A, Granados J, Garde JJ et al.Relationship between sex ratio and time of insemination

according to both time of ovulation andmaturational state of oocyte Zygote. 1999; 7(1):37-43.
Hamano K, Li X, Qian X. Gender preselection in cattle with intracytoplasmica injected,

Han YM, Kim SJ, Park JS, et al. Blastocyst viability and generation of transgenic cattle following

freezing of in vitro produced, DNA-injected embryos [J]. Anim Reprod Sci. 2000;63(1-2):53-63.

Hao Y, Lai L, Mao J, et al. Apoptosis in parthenogenetic preimplantation porcine embryos [J]. Biol

Reprod.2004; 70:1644—1649.

Hardy K, Hooper M, Handyside A, et al. Non-invasive measurement of glucose and pyruvate uptake

by individual human oocytes and preimplantation embryos[J]. Hum. Reprod.1989; 4,188-191.

Henderson KM, McNatty KP, Smith P, Gibb M.Influence of follicular health on the steroidgenic and
morphological characteristics of bovine granulosa cells in vitro[J],.Journal of Reproduction &

Fertility.1987;79:185-193.

109



142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

Heyman Y, Chavatte-Palmer P, LeBourhis D, et al. Frequency and occurrence of late-gestation losses
from cattle cloned embryos[J].Biol Reprod.2002; 66:6—13.

Heyman Y, Richard C, Rodriguez-Martinez H, et al. Zootechnical performance of cloned cattle and
offspring: preliminary results. Cloning Stem Cells [J].2004; 6(2):111-20.

Hill JR, Winger QA, Long CR, et al. Development rates of male bovine nuclear transfer embryos
derived from adult and fetal cells [J]. Biol Reprod.2000; 62:1135-1140.

Holker M, Petersen B,Hassel P, et al. Duration of in vitro maturation of recipient oocytes affects
blastocyst development of cloned porcine embryos[J]. Cloning Stem Cells.2005; 7(1):35-44.

Hua S, Zhang Y, Song K, et al. Development of bovine-ovine interspecies cloned embryos and
mitochondria segregation in blastomeres during preimplantation [J]. Anim Reprod Sci.2008;

105(3-4):245-257.

Hussein TS, Thompson JG,Gilchrist RB.Oocyte-secreted factors enhance oocyte developmental

competence[J].Dev Bi0l.2006;296:514-521.

Ibanez E, Albertini DF, Overstrom EW. Demecolcineinduced oocyte enucleating for somatic cell
cloning :coordination between cell—cycle egress,kinetics of cortical cytoskeletal interaction, and

second polar body extrusion[J]. Biol Reprod.2003; 68:1249-1258.

Ikeda S, Tatemizo A, Iwamoto D,et al. Enhancement of histone acetylation by trichostatin A during in
vitro fertilization of bovine oocytes affects cell number of the inner cell mass of the resulting

blastocysts [J].Zygote. 2009;17(3): 209-

Illmensee K, Hoppe PC. Nuclear transplantation on Mus Musculus: developmental potential of nuclei
rfom preimplantation embryos [J].Cell.1981; 23:9-18.

Inoue K, Ogonuki N, Yamamoto Y, et al. Tissue-specific distribution of donor mitochondrial DNA in
cloned mice produced by somatic cell nuclear transfer[J].Genesis. 2004; 39(2):79-83.

Irina A. Polejaeval, Shu-Hung Chenl, Todd D.Vaughtl, et al. Cloned pigs produced by nuclear

transfer from adult somatic cells [J].Nature.2000; 407:86-90.

Iwata H, Shiono H, Kon Y,et al. Effects of modification of in vitro fertilization techniques on the sex

ratio of the resultant bovine embryos[J]. Animal Reproduction Science.2008;105 (3-4): 234-244.

Jeanisch R, Eggan K, Humpherys D, et al. Nuclear cloning, stem cells, and genomic

reprogramming[J]. Cloning Stem Cells.2002; 4:380-396.

110



155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

Johnson LA, Flook JP, Hawk HW. Sex preselection in rabbits: live births from X and Y spermatozoa

separated by DNA and cell sorting [J].Biology of Reproduction. 1989; 41(2):199-203.

Johnson MH, Nasr-Esfahani MH.Radical solutions and cultural problems: could free oxygen radicals
be responsible for the impaired development of preimplantation mammalian embryos in vitro? [J].

Bioessays.1994; 16(1):31-38.

Joo BS, Kim MK, Na Y], et al. The mechanism of action of coculture on embryo development in the
mouse model:direct embryo-to-cell contact and the removal of deleterious components[J].Fertility &

Sterility. 2001; 75(1):193-199.

Kang JT, Koo OJ.et al. Effects of melatonin on in vitro maturation of porcine oocyte and expression of
melatonin receptor RNA in cumulus and granulosa cells [J]. Journal of Pineal Research. 2009;

46:22-28.

Kasinathan P, Knott JGWang ZD, et al. Production of calves from Gl fibroblasts[J]. Nature
Biotechnology.2001;19:1176-1178.

Kato Y, Tani T, Sotomaru Y, et al. Eight calves cloned from somatic cells of single adult
[J].Science.1998; 282:2095-2098.

Kato Y, Tani T, Tsunoda Y. Cloning of calves from various somatic cell types of male and female adult,
newborn and fetal cows[J].J Reprod Fertil.2000; 120:231-237.

Katska L, Kauffold P, Smorag Z, et al. Influence of hardening of the zona pellucida on in vitro
fertilization of bovine oocytes[J]. Theriogenology.1989; 32:767-777.

Kazuchika Miyoshi, S Jacek Rzucidle, Scott L et al. Improvements in Cloning Efficiencies May Be
Possible Increasing Uniformity in Recipient Oocytes and Donor cells [J].Biology of
Reproduction.2003; 68:1079-1086.

Keefer CL, Stice EL, Matthews, DL. Bovine inner cell mass cells as donor nuclei in the production of
nuclear transfer embryos and calves [J]. Biology of Reproduction. 1994; 50:935-939.

Kim MK, Jang G, Oh HJ, et al. Endangered wolves cloned from adult somatic cells[J]. Cloning Stem
Cells.2007; 9(1):130-7.

Kimiko, Inoue, ?77?7?

Kimura K, Spate LD, Green MP, et al. Effects of D -glucose concentration, D -fructose, and inhibitors
of enzymes of the pentose phosphate pathway on the development and sex ratio of bovine blastocysts

[J]. Mol Reprod Dev 2005; 72:201-7.

111



168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

Kishi M, Itagaki Y, Takakura R, et al. Nuclear transfer in cattle using colostrum-derived mammary
gland epithelial cells and ear-derived fibroblast cells[J].Thereiogenology.2000;54:675-684.

Kitiyanant Y, Saikhun J, Chaisalee B, et al. Somatic cell cloning in Buffalo (Bubalus bubalis): effects
of interspecies cytoplasmic recipients and activation procedures [J].Cloning Stem
Cells.2001;3(3):97-104.

Koh-ichi Hamano, Xihe Li, Xiao-qiao Qian, et al. Gender Preselection in Cattle with
Intracytoplasmically Injected, flow cytometrically sorted sperm heads [J]. Biology of Reproduction.
1999; 60(5): 1194-1197.

Kruip TAM,Bevers MM,Kemp.Environment of oocyte and embryo determines health of IVP
offspring[J].Theriogenology.2000;53:611-618.

Kubota C, Yamakuchi H, Todoroki J, et al. Six cloned calves produced from adult fibroblast cells after
long-term culture[J].Proc Natl Acad Sci U S A.2000; 97:990-995.

Kurtu JM, Ambro JD, Rajamahendran R. Cleavage rate of bovine oocytes in- vitro is affected by bulls
but not sperm concentrations [J]. Theriogenology.1996; 45(1):257(abstract).

Kwon O, Kono T. Production of live young by serial nuclear transfer with mitotic stage of donor
nuclei in mice [J]. Proc Natl Acad Sci U S A. 1996; 93:13010-13013.

Kwun J, Chang K, Lim J, Lee E, et al. Effects ofexogenous hexoses on bovine in vitro fertilized
and clonedembryo development: improved blastocyst formation after glucose replacement with
fructose in a serum-free culture medium[J].Mol Reprod Dev. 2003;65:167-74.

Lai L, Kang J X, Li R, et al. Generation of cloned transgenic pigs rich in omega-3 fatty acids [J]. Nat
Biotechnol.2006; 24:435-436.

Lan Guo-Cheng, Chang Zhong-Le, Luo Ming-Jiu, et al. Production of cloned goats bu nuclear transfer
oc cumulus cells and long —term cultured fetal fibroblast cells into abattoir-derived oocytes. Molecular
Reprod. And Dev. 2006.73:834-840

Lanza RP, Cibelli JB, Moraes CT, et al. Cloning of anendangered species (Bos gaurus) using
interspecies nucleartransfer[J].Cloning.2000;2:79-90.

Laowtammathron C, Lorthongpanich C, Ketudat-Cairns M, et al. Factors affecting cryosurvival of
nuclear-transferred bovine and swamp buffalo blastocysts: effects of hatching stage, linoleic
acid-albumin in  IVC  medium and  Ficoll  supplementation to  vitrification

solution[J].Theriogenology.2005; 64,:1185-1196.

112



180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

Larson MA, Kimura K, Kubisch HM, et al. Sexual dimorphism among bovine embryos in their ability
to make the transition to expanded blastocyst and in the expression of the signaling molecule
IFN-tau[J]. Proc Natl Sci U S A. 2001; 98(17):9677-9682.

Latham KE. Early and delayed aspects of nuclear reprogramming during cloning [J]. Biology
Cell.2005; 97:119-132.

Lazzari G, Crotti G, Turini P, et al. Equine embryos at the compacted morula and blastocyst stage can
be obtained by intracytoplasmic sperm injection (ICSI) of in vitro matured oocytes with frozen-thawed
spermatozoa from semen of different fertilities. Theriogenology.2002, 58 709-712

Lee BC, Kim MK, Jang G, et al. Dogs cloned from adult somatic cells [J]. Nature. 2005;
436:641-1292.

Lee JW, Wu SC, Tian XC, et al. Production of cloned pigs by whole-cell intracytoplasmic
microinjection [J].Biology of Reproduction.2003; 69: 995-1001.

Li Z, Sun X, Chen J, et al. Cloned ferrets produced by somatic cell nuclear transfer [J].Dev Biol.2006;
293(2):439-48.

Liang XW, Lu YQ,Chen MT, et al. In vitro embryo production in buffalo (Bubalus bubalis) using
sexed sperm and oocytes from ovum pick up [J]. Theriogenology.2008; 69:822-826.

Liu JP, Zhang ZP, An ZX, Zhang Y. Influence factors and control measures for the in vitro production
of sexed embryos of dairy cattle, Chinese agricultural science bulletin[J].2005;21(10),1-5.(XI{& 1,5k
P LG WY VR IR IR AR A S DR 3% B 2 TR T S 0] R A 2
#.2005,21(10): 1-5.)

Loi P, Ptak G, Barboni B, et al. Genetic rescue of an endangered mammal by cross species nuclear
transfer using post-mortem somatic cells[J].Nat Biotechnol. 2001; 19:962-964.

Lonergan P, Rizos D, Gutierrez-Adan A, et al. Oocyte and embryo quality: effect of origin, culturec
onditions and gene expression patterns [J]. Reprod Domest Anim.2003;38:259-267.

Lonergan P, Rizos D, Gutierrez-Adan A, et al. Temporal divergence in the patern of messenger RNA
expression in bovine embryos cultured from the zygote to blastocyst stage in vitro or in vivo [J]. Biol
Reprod. 2003; 69:1424- 1431.

Lorthongpanich C, Laowtammathron C, Chan AW, et al. Development of interspecies cloned monkey
embryos reconstructed with bovine enucleated oocytes[J]. J Reprod Dev.2008; 54:306-313.
Lorthongpanich C, Laowtammathron C, Chan AW, et al. Development of interspecies cloned monkey

embryos reconstructed with bovine enucleated oocytes [J]. ] Reprod Dev.2008; 54(5):306-313.

113



193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

LuK H, Suh T K, Seidel G E. vitro fertilization of bovine oocytes with flow-cytometrically and
unsorted sperm from different bulls[J]. Theriogenology. 2001; 55(1):431(abstract).

Lu KH, Grand DG, Seidel JR GE. In vitro fertilization with flow-cytometrically- sorted bovine sperm
[J].Theriogenology.1999; 52(8):1393-1405.

Lu KH, Seidel GE Jr.Effects of heparin and sperm concentration on cleavage and blastocyst
development rates of bovine oocytes with flow cytometrically-sorted
sperm[J].Theriogenology.2004;62:819-830.

Luciano AM, Lodde V, Beretta MS, et al. Developmental capability of denuded bovine oocyte in a
co-culture system with intact cumulus-oocyte complexes: role of cumulus cells, cyclic adenosine 3',
5'-monophosphate, and glutathione [J]. Mol Reprod Dev. 2005; 71(3):389-397.

Maalouf WE, Lee JH, Campbell KHS. Effects of caffeine, cumulus cell removal and aging on
polyspermy and embryo development on in vitro matured and fertilized ovine oocytes[J].

Theriogenology.2009; 71:1083-1092.

Magli MC, Gianaroli L, Grieco N, el at. Cryopreservation of biopsied embryos at the blastocyst stage
[J]. Hum Reprod. 2006; 21:2656-2660.

Majerus V, Lequarre AS, Ferguson EM, et al. Characterization of embryos derived from calf oocytes:
kinetics of cleavage, cell allocation to inner cell mass and trophectoderm and lipid metabolism [J].

Mol Reprod Dev.2000; 57(4):346-352.

Manipalviratn S, Tong Z, Stegmann B, et al. A Time course of human oocyte ATP recovery after

vitrification and thawing [J]. Fertil Steril.2008; 90:S272.

Manjunatha BM, Devaraj M, Gupta PSP, Ravindra JP, et al. Effect of taurine and melatonin in the
culture medium on buffalo in vitro embryo evelopment[J]. Reproduction in Domestic Animals.2009;

44:12-16.

Marques A, Santos P, Antunes G, Chaveiro A, et al. Effect of alpha-tocopherol on bovine in vitro

fertilization. Reprod Domest Anim. 2010; 45(1):81-85.

Martin M, Adams C, Wiseman B. Pre-weaning performance health of pigs to cloned (fetal cell derived)
swine verus non-non-cloned swine [J].Theriogenology. 2004; 62:113 —132.

McGrath J, Solter D. Completion of mouse embryogenesis require both the maternal es paternal
genomes [J].Cell.1984; 37:179-183.

Meirelles FV, Bordignon V, Watanabe Y, et al. Complete Replacement of the Mitochondrial

114



206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

Genotype in a Bos indicus Calf Reconstructed by Nuclear Transfer to a Bos taurus Oocyte

[J] .Genetics.2001;158:351-356.
Meister A, and Anderson M, Glutathione. Annual Review of Biochemistry [J]. 1983; 52:711~760.

Mingoti G, Garcia JM, Rosa-e-Silva AAM. Steroidogenesis in cumulus cells of bovine
cumulus-oocyte -complexes matured in vitro with BSA and different concentrations of steroids [J].

Animal Reproduction Science [J]. 2002; 69:175- 186.

Mochizuki H, Fukui Y, Ono H. Effect of the number of granulosa cells added to culture medium for in
vitro maturation, fertilization and development of bovine oocytes [J]. Theriogenology.1991;

36:973-986.

Moruzzi JF. Selecting a mammalian species for the separation of X- and Y-chromosome- bearing

spermatozoa [J].J Reprod Fertil. 1979; 57: 319-23.

Nagao Y, Ohta Y, Murakami H, et al. The effects of methyl-B-cyclodextrin on in vitro fertilization and

the subsequent development of bovine oocytes [J].Zygote.2010; 18(4):323-30.

Nedambale TL, Dinnyes A, Yang X, et al. Bovine blastocyst development in vitro: timing, sex, and

viability following vitrification [J]. Biol Reprod.2004; 71: 1671-1676.

Nguyen BX, Sotomaru Y, Tani T, el at. Efficient cryopreservation of bovine blastocysts derived from
nuclear transfer with somatic cells using partial dehydration and vitrification [J]. Theriogenology.2000;

53:1439-1448.

Ogura A, Inoue K, Ogonuki N, et al. Production of male cloned mice from fresh, cultured, and
cryopreserved immature Sertoli cells [J]. Biol Reprod.2000; 62: 1579-1584.

O'Neill, Rolfe LR, Kaufman MH. Developmental potential and chromosome constitution of
strontium-induced mouse parthenogenones [J].Mol Reprod Dev.1991; 30(3):214-219.

Onishi A, Iwamoto M, Akita T, et al. Pig cloning by microinjection of fetal fibroblast nuclei [J].
Science. 2000; 289:1188-1190.

Ono Y, Shimozawa N, Ito M, et al. Cloned mice from fetal fibroblast cells arrrested at metaphase by a

serial nuclear transfer [J].Biol Reprod. 2001; 64:44-50.

Orsi NM and Reischl JB.Mammalian embryo co-culture: trials and tribulations of a misunderstood

method [J]. Theriogenology.2007; 67:441-458.

Palmieri C, Loi P, Ptak G, et al. A Review of the Pathology of Abnormal Placentae of Somatic Cell

115



219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

Nuclear Transfer Clone Pregnancies in Cattle, sheep, and Mice [J]. Vet Pathol.2008; 45:865-880.

Papis K, Poleszczuk O, Wenta-Muchaiska E, et al. Melatonin effect on bovine embryo development in

vitro in relation to oxygen concentration [J]. Journal of Pineal Research.2007; 43:321-326.

Parchment RE.Programmed cell death (apoptosis) in murine blastocysts: extracellular free-radicals,

polyamines, and other cytotoxic agents [J]. In Vivo.1991; 5(5):493-500.

Parrish JJ, Susko-Parrish J L, Leibfried-Rutledge ML, et al. Bovine in vitro fertilization with

frozen-thawedsemen [J]. Theriogenology.1986; 25:591-600.

Paterson L, Desousa P, Ritchie W, et al. Application of reproductive biotechnology in animals:
implications and potentials. .Application of reproductive cloning [J]. Anima Reprod Sci.2003;
79:137-143.

Paul J. Verma, Alan O. Trounson. Nuclear transfer protocols: cell reprogramming and transgenesis

[M].2006.

Peippo J, Kurkilahti M,Bredbacka P,et al. Developmental kinetics if un vitro produced bovine
embryos: the effect of sex, glucose and exposure to time-lapse environment [J].Zygote.2001;

9:105-113.

Pereira RM, Baptista MC, Vasques M1, et al. Cryosurvival of bovine blastocysts is enhanced by
culture with trans-10 cis-12 conjugated linoleic acid (10t, 12c CLA) [J].Anim Reprod Sci. 2007;

98(3-4):293-301.

Peters JK, Milliken G, Davis DL. Development of porcine embryos in vitro: effects of culture medium
and donor age [J]. J Anim Sci.2001; 9:1578-1583.

Powell AM, Talbot NC, Wells KD, et al. Cell donor influences success of producing cattle
by somatic cell nuclear transfer[J]. Biol Reprod. 2004; 71:210-216.

Prather RS, First NL. Cloning embryo by nuclear transfer [J]. J Reprod Fertil Supple. 1990;
41:125-134.

Prather RS, Sims MM, First NL. Nuclear transplantation in early pig embryos [J]. Bio Reprod.1989;
41:414-418.

Prather RS, Tao T, Machaty Z. Development of the techniques for nuclear transfer in pigs

[J].Theriogenology.1999; 51:487-498.

Rabahi F, Monniaux D, Pisselet C, et al. Qualitative and quantitative changes in protein synthesis of

116



232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

bovine follicular cells during the preovulatory period[J]. Mol Reprod Dev. 1991; 30:265-275.

Rahimi G, Isachenko E, Sauer H, et al. Effect of different vitrification protocols for human ovarian

tissue on reactive oxygen species and apoptosis [J]. Reprod Fertil Dev. 2003; 15:343-349.

Rideout WM, Wakayama T, Wutz A, et al. Generation of mice from wild-type and targeted ES cells by

nuclear cloning [J]. Nature Genetics.2000; 24: 109-110.

Rieger D, Semple E, Leibo S. P. Preliminary observations on the ATP content of bovine oocytes and

embryos[J]. Theriogenology.1997;47(1):311.

Rizos D,Ward F,Duffy P, et al. Consequences of bovine oocyte maturation, fertilization or early
embryo development in vitro versus in vivo: implications for blastocyst yield and blastocyst quality[J].

Molecular Reproduction & Development. 2002;61:234-248.

Rodriguez-Osorio N, Kim 1J, Wang H, et al. Melatonin increases cleavage rate of porcine

preimplantation embryos in vitro[J]. Journal of Pineal Research.2007; 43:283-288.

Sainz RR, Mayo JC, Rodriguez C, et al. Melatonin and cell death: differential actions on apoptosis in

normal and cancer cells [J]. Cellular and Molecular Life Sciences.2003; 60:1407—-1426.

Salhab M, Tosca L,Cabau C,et al. Kinetics of gene expression and signaling in bovine cumulus cells
throughout IVM in different mediums in relation to oocyte developmental competence, cumulus

apoptosis and progesterone secretion[J].Theriogenology.2011; 75 (1):90-104.

Salvetti P, Buff S, Afanassieff M, et al. Structural, metabolic and developmental evaluation of ovulated
rabbit oocytes before and after cryopreservation by vitrification and slow freezing

[J].Theriogenology.2010 [Epub ahead of print].

Schlafer DH, Fisher PJ, Davies CJ. The bovine placenta before and after birth: placental development

and function in health and disease [J]. Anima Reprod Sci. 2000; (60-61):145-160.

Schoenfelder M, Schams D, Einspanier R. Steroidogenesis during in vitro maturation of bovine
cumulus oocyte complexes and possible effects of tri-butyltin on granulosa cells [J]. J Steroid

Biochem Mol Biol. 2003; 84(2-3): 291- 300.

Schurmann A, Wells DN, Oback B. Early zygotes are suitable recipients for bovine somatic nuclear
transfer and result in cloned offspring [J]. Reproduction. 2006; 132:839-848.

Sha HY, Chen JQ, Chen J et al. Fates of donor and recipient mitochondrial DNA during generation of

117



244.

interspecies SCNT-derived human ES-like Cells [J]. Cloning Stem Cells.2009; (11)4:497-507.

Shamsuddin M, Rodriguez-Martinez H. Fine strutucutre of bovine blastocysts developed either in
serum-free medium or in conventional co-culutre with oviduct epithelial cells [J]. Zentralbl

Veterinarmed A. 1994; 41:307-316.

245. Shaorong Gao, Bianca Gasparrini, Michell McGarry, et al. Germinal Vesicle Material Is Essential

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

for Nucleus Remodeling [J]. Biol Reprod.2002; 67:928-934.
Shi DS, Lu FH, Wei YM, et al. Buffalos (Bubalus bubalis) Cloned by Nuclear Transfer of Somatic
Cells [J]. Biology of Reproduction. 2007; 77(2):285-291.
Shi DS, Lu KH, Gordon I. Effect of bulls on fertilization of bovine oocytes and their subsequent

development in vitro [J].Theriogenology.1990; 33(1):324 (abstract).

Shi JM, Tian XZ,et al.Melatonin exists in porcine follicular fluid and improves in vitro maturation and

parthenogenetic development of porcine oocytes [J].Journal of Pineal Research. 2009; 47:318-323.

Shi W, Haaf T. Aberrant methylation patterns at the two-cell stage asan indicator of early
developmental failure [J]. Mol Reprod Dev. 2002; 63:329-334.

Shiga K, Umeki H, Shimura H, et al. Growth and fertility of bulls cloned from the somatic cells of an
aged and infertile bull [J].Theriogenology.2005;64(2): 334-43.

Shin MR, Park SW, Shim H, et al. Nuclear and microtubule reorganization in nuclear-transferred
bovine embryos [J].Mol Reprod Dev.2002:62:74-82.

Shin T, Kraemer D, Pryor J, et al. A cat cloned by nuclear transplantation [J]. Nature.2002; 415:859.

Shioya Y, Kuwayama M, Fukushima M, et al. In vitro fertilization and cleavage capability of bovine
follicular oocytes classified by cumulus calls and matured in vitro[J]. Theriogenology.1988;

30:489-494.

Siddiquey AK, Cohen J. In-vitro fertilization in the mouse and the relevance of different sperm/egg

concentrations and volumes [J]. J Reprod Fertil. 1982; 66(1): 237-42.

Sirivaidyapong S, Bevers MM, Colenbrander B. Acrosome reaction in dog sperm is induced by a

membrane-localized progesterone receptor [J]. J Androl. 1999; 20(4):537-44.

Somfai T, Ozawa M, Noguchi J, et al. Developmental competence of in vitro—fertilized porcine
oocytes after in vitro maturation and solid surface vitrification: effect of cryopreservation on oocyte

antioxidative system and cell cycle stage[J]. Cryobiology. 2007; 55:115-126.

118



257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

St John JC, Ramalho-Santos J, Gray HL, et al. The expression of mitochondrial DNA transcription
factors during early cardiomyocyte in vitro differentiation from human embryonic stem cells

[J].Cloning Stem Cells. 2005; 7(3):141-53.

Stojkovic M, Kolle S, Peinl S, et al. Effects of high concentrations of hyaluronan in culture medium
on development and survival rates of fresh and frozen-thawed bovine embryos produced in vitro [J].

Reproduction. 2002; 124: 141-153.

Stojkovic M, Machado SA, Stojkovic P, et al. Wolf EMitochondrial distribution and adenosine
triphosphate content of bovine oocytes before and after in vitro maturation: correlation with
morphological criteria and developmental capacity after in vitro fertilization and culture [J]. Biol

Reprod.2001; 64:904-909.

Su YQ, Wu X, O’Brien MJ,et al.Synergistic roles of BMP15 and GDF9 in the development and
function of the oocyte-cumulus cell complex in mice: genetic evidence for an oocyte-granulosa cell

regulatory loop[J].Dev Biol.2004; 276:

Suh TK, Schenk JL. Pressure during flow sorting of bull sperm affects post-thaw motility

characteristics [J]. Theriogenology.2003; 59(1):516 (abstract).

Sutovsky P, Schatten G. Depletion of glutathione during bovine oocye maturation reversibly blocks
the decondensation of the male pronucleus and pronucleus apposition during fertilization [J]. Biol

Reprod.1997; 56:1503-1512.

Takahashi S, Yoshihio I. Evaluation of meat products from cloned cattle: biological and biochemical

properties [J]. Cloning Stem Cells.2004; 6(2): 165-171.

Talebkhan, Garoussi M, Mehrzadb J. Effect of bovine viral diarrhoea virus biotypes on adherence of

sperm to oocytes during in-vitro fertilization in cattle [J]. Theriogenology.2011; 75:1067—1075.

Tamashiro KL , et al. Cloned mice have an obese phenotypo not transmitted to their

offspring[J].Nature Med. 2002; 8:262-267

Tamura H, Takasaki A, Miw I, et al. Oxidative stress impairs oocyte quality and melatonin protects

oocytes from free radical damage and improves fertilization rate [J].J Pineal Res.2008;44(3):280-7.

Tan XW, Ma SF, Yu JN, et al. Effects of species and cellular activity of oviductal epithelial cells on

their dialogue with co-cultured mouse embryos [J].Cell Tissue Research.2007; 327:55-66.

119



268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

Tanghe S, Van Soom A, Mehrzad J, et al. Cumulus contributions during bovine fertilization in vitro

[J]. Theriogenology.2003; 60(1):135-149.

Tanghe S, Van Soom A, Nauwynck H, et al. Minireview: Functions of the cumulus oophorus during

oocyte maturation, ovulation,and fertilization[J].Mol Reprod Dev.2002;61:414-24.

Thundathil J, Filion F, Smith LC. Molecular control of mitochondrial function in preimplantation
mouse embryos[J].Molecular Reproduction and Development.2005;71: 405-413.
Tome D, Dubarry M, Fromentin G. Nutritional value of milk and meat products derived from cloning

[J].Cloning Stem Cells.2004;6:172-177.

Tsai S, Rawson DM, Zhang T.Development of cryopreservation protocols for early stage zebrafish
(Danio rerio) ovarian follicles using controlled slow cooling[J]. Theriogenology.2009;

71(8):1226-1233.

Tsunoda Y, Kato Y. Not only inner cell mass nuclei but also trophectoderm nuclei of mouse blastocysts
have a developmental totipotency [J]. J Reprod Fertil. 1998; 113:181-184.
Tsunoda Y, Yasui T, Shioda Y, et al. Full-term development of mouse lastomere nuclei transplanted

into enucleated two-cell embryos [J]. J Exp Zool. 1987; 242 :147—151.

Uhler ML, Leung A, Chan SY, et al. Direct effects of progesterone and antiprogesterone on human

sperm hyperactivated motility and acrosome reaction[J]. Fertil Steril.1992; 58(6):1191-8.

Underwood SL, Bathgate R, Ebsworth M, et al. Pregnancy loss in heifers after artificial insemination
with frozen-thawed, sex-sorted, re-frozen-thawed dairy bull sperm[J]. Anim Reprod Sci. 2010;

118(1):7-12.

Vajta G, Gjerris M. Science and technology of farm animal cloning: State of the art [J]. Anim Reprod
Sci.2006; 92:211-230.
Vajta G, Lewis IM, Hyttel P, et al.Somatic cell cloning without micromanipulators [J].Cloning.2001;

3:89-95.

Van Blerkom J, Davis PW, Lee J. ATP content of human oocytes and developmental potential and

outcome after in-vitro fertilization and embryo transfer [J]. Hum Reprod. 1995; 10:415-424.

Van der Auwera , D' Hooghe T. Superovulation of female mice delays embryos and fetal development
[J]. Hum. reprod. 2001; 16:1237-1243.

Van Eenennaam A. What 1is the future of animal biotechnology?[J]. California

120



282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

Agriculture.2006;60(3):132-139.

Van Soom A, Tanghe S, De Pauw I, et al.Function of the cumulus oophorus before and during

Mammalian fertilization[J].Reprod Domest Anim. 2002; 37:144-51.

Van Wagtendonk-de Leeuw AM, Mullaart E,de Roos AP, et al. Effects of different reproduction
techniques: Al MOET or IVP, on health and welfare of bovine offspring [J]. Theriogenology.2000; 15,
575-597.

Vincent A, Crozatier M. Neither Too Much Nor Too Little: Reactive Oxygen Species Levels Regulate

Drosophila Hematopoiesis[J]. J Mol Cell Biol. 2009. [Epub ahead of print]

Wakayama S, Ohta H, Kishigam, S, et al. Establishment of male and female nuclear transfer
embryonic stem cell lines from different mouse strains and tissues [J]. Biol Reprod.2005; 72:932-936.
Wakayama T, Perry AC, Zuccotti M, et al. Full-term development of mice from enucleated oocytes
injected with cumulus cell nuclei[J].Nature.1998; 394:369-374.

Wakayama T, Perry ACF, Zuccotti M, et al. Full-ferm development of mice from enucleated oocytes
injected with cumulus cell nuclei[J].Nature.1998; 394(23):369-274.

Wakayama T, Rodriguez I, Perry AC, et al. Mice cloned from embryonic stem cells [J]. Proc Natl
Acad Sci U S A. 1999; 96:14984-14989.

Wang W H , Machaty Z, Abeydeera L R, et al. Parthenogenetic activation of pig oocytes with
calcium ionophore and the block to sperm penetration after activation[J]. Biology of Reproduction
1991; 58(6):1357-1366.

Wani Nisar A, Wernery U, Hassan F.A.H, et al. Skidmore Production of the first cloned camel by

somatic cell nuclear transfer [J].Biol Reprod.2010; 82(2):373-379.

Ward F, Enright B, Rizos D, et al. Optimization of in vitro bovine embryo production: effect of
duration of maturation, length of gamete co-incubation, sperm concentration and sire

[J]. Theriogenology. 2002; 57:2105-17.

Ward F, Rizos D, Boland MP, et al. Effect of reducing sperm concentration during IVF on the ability
to distinguish between bulls of high and low field fertility: work in progress [J].Theriogenology. 2003;
59:1575-84.

121



293. Wei Z, Park KW, Day BN, et al. Effect of epidermal growth factor on preimplantation development
and its receptor expression in porcine embryos[J].Molecular Reproduction & Development.2001; 60

(4):457- 462.

294. Wells DN, Forsyth JT, McMillan V, et al. The health of somatic cell cloned cattle and their offspring
[J]. Cloning Stem Cells.2004; 6(2): 101-10.

295. Wells ND, Misica PM, Day AM, et al. Production of cloned lambs from an established embryonic cell
line: a comparison between in vivo- and in vitro-matured cytoplasts[J]. Biol Reprod. 1997,
57:385-393.

296. Wells ND, Pavla MM, Tervit HR. Production of clone calves following nuclear transfer with culture

adult mural granulosa cells. Biol Reprod 1999; 60:996-1005.

297. Wheeler M, Rutledge JJ, Fischer-Brown A, et al. Application of sexed semen technology to in vitro

embryo production in cattle [J].Theriogenology.2006; 65(1):219-27.

298. Willadsen SM. Nuclear transplantation in sheep embryos [J]. Nature.1986;320: 63 —65.

299. Willmut I, N Beaujean, PA de Sousa, et al. Somatic cell nuclear transfer Nature.2002;
419(10):583-586.

300. Wilmut I, Careth Sulliva, Jane Taylor. A decade of progress since the birty of Dolly [J]. Reproduction,
Fertility and Development.2009; 21:95-100.

301. Wilmut I, Schnieke AE, McWhir J, et al. Viable offspring derived from fetal and adult mammalian

cells [J]. Cloning Stem Cells.2007; 9(1):3-7.

302. Wilson RD, Fricke PM, Leibfried-Rutledge ML, et al. In vitro production of bovine embryos using

sex-sorted sperm [J].Theriogenology.2006; 65(6):1007- 1015.

303. Woods GL, White KL, Vanderwall DK, et al. A mule cloned from fetal cells by nuclear transfer

[J].Science. 2003; 301:1063.

304. Wu B, Ignotz GG, Currie WB, et al. Temporal distinctions in the synthesis and accumulation of
proteins by oocytes and cumulus cells during maturation in vitro of bovine oocytes [J]. Mol Reprod

Dev. 1996; 45(4):560-565.

305. Wu DS, Liu JH, Sun W, et al. Effect of X/Y sperm sorting and the influence on in vitro fertilization
among different bulls[J].China Dairy Cattle.2009; 4:11-15. (344, XIS M, 55 AR R A 24 XY
R 700 B ROR BONHAR SN 2 K B D) K g [T]. 70 R 45 4F.2009,4:11-15.)

122



306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

Xia G, Byskov AG, Andersen CY. Cumulus cells secrete ameiosis-inducing substance by stimulation

with forskolin and dibutyric cyclic adenosine monophosphate [J]. Mol Reprod Dev.1994; 39: 17-24.

Xu J, Chaubal SA, Du F. Optimizing IVF with sexed sperm in cattle [J]. Theriogenology. 2009;

(71):39-47.

Xu J, Guo Z, Su L, et al. Developmental potential of vitrified Holstein cattle embryos fertilized in

vitro with sex-sorted sperm [J]. J Dairy Sci. 2006; 89: 2510 -2518.

Xu JS, Chan Samuel TH, Ho PC, et al. Coculture of human oviductal cells maintains mitochondrial
function and decreases caspase activity of cleavage stage mouse embryos [J]. Fertil Steril.2003;

80:178-183.

Yan CL, Fu XW, Zhou GB, et al. Mitochondrial behaviors in the vitrified mouse oocyte and its
parthenogenetic embryo: effect of Taxol pretreatment and relationship to competence [J]. Fertil Steril

2010;93:959-66.

Yanagimachi R.Cloning: experience from the mouse and other animals [J]. Mol Cell Endocrinol.2002;

187:241-248.

Yeo CX, Gilchrist RB, Thompson JG, et al. Exogenous growth differentiation factor 9 in oocyte
maturation media enhances subsequent embryo development and fetal viability in mice[J].Hum

Reprod.2008;23(1):67-73. Epub 2007 Oct 12.

Young LE, Sinclair KD, Wilmut I. Large offspring syndrome in cattle and sheep [J]. Rev. Reprod.1998;
3:155—163.

Zakhartchenko V, Alberio R, Stojkovic M, et al.Adult cloning in cattle: potential of nuclei from
apermanent cell line and from primary cultures[J]. Mol Reprod Dev. 1999; 54:264-272.

Zakhartchenko V, Durcova-Hille G, Stojkovic M, et al. Effects of serum starvation and re-cloning on
the efficiency of nuclear transfer using bovine fetal fibroblasts[J]. J Reprod Fettil.1999;
115:325-331.

Zawad WM, Cibell JB, Choi PK, et al. somatic cell cloned transgenic bovine neurons for trasplantatin

in parkinsonian rats[J]. Nat Med. 1998; 4:569-574.

Zhang L, Jiang S, Wozniak PJ, et al. Cumulus cell function during bovine oocyte maturation,

fertilization, and embryo development in vitro[J]. Mol Reprod Dev.1995; 40:338-344.

123



318.

319.

320.

321.

322.

323.

324.

Zhang M, Lu K H, Seidel G E. Development of bovine embryos after in vitro fertilization of oocytes
with flow cytometrically sorted, stained and unsorted sperm from different bulls

[J]. Theriogenology.2003;60(9):1657-1663.

Zhao XE, Zheng YM. Development of cloned embryos from porcine neural stem cells and amniotic

flud-derived stem cells [J]. Amimal. 2010; 4(6):921-929.

Zhao XM, Fu XW, Hou YP, et al. Effect of vitrification on mitochondrial distribution and membrane
potential in mouse two pronuclear (2-PN) embryos [J]. Molecular Reproduction & Developement.

2009;76:1056-1063.

Zheng WT, Zhuang GL, Zhou CQ, et al. Comparison of the survival of human biopsied embryos after
cryopreservation with four different methods using non-transferable embryos[J]. Hum Reprod. 2005;

20:1615-1618.

Zhou Q, Renard JP, Le Friec G, et al. Generation of fertile cloned rats by regulating oocyteactivation

[J]. Science.2003; 302:1179.

Zi XD, Lu H, Yin RH, et al. Development of embryos after in vitro fertilization of bovine oocytes
with sperm from either yaks (Bos grunniens) or cattle (Bos taurus)[J].Animal Reproduction Science.

2008; 108(1-2):208-215.

Ziyi Li, Maryam Rezaei Sabet, Qi Zhou, et al. Developmental Capacity of Ferrt Embryos by Nuclear

Transfer Using GO/G1-Phase Fetal Fibroblasts[J]. Biology of Reproduction. 2003; 68:2297-2303.

124



EEE R

EARZER

/4

Y KA e oAl B HAESJ]: 1965 £ 8 J

BUaES: I B HORARMERS: & B i
L VN CIEIE 7/ bug LS R LIRS ) V|

FI 2N

1984.9—1988.7  HURN KRR sehn RS BB
1988.9—1991 R EANEF#BENTFUE BB A i o A, K B
2009.9—24  HINRM KBRS A, KEEE E RS B

BEEMRAEFRIEX:
Lo ORI, Emll, fE D%, A, i, EF, B, B8, E5RAL.

AR ZX W20 BORG 1 ISCIRCR MR MHCE Rk, 2010, 41 (12):
1543 —1549,

KW, WEE, B, 8O Bl £5aL%.  S—FREYhR
FHyCRE ST b EARMEREE GERYO

I, R, ARACME, AR, R, A, 030 A I g S E R A
FEM T 55 A AR DU AT AT 73 BT, BB B ol (RO

F, R R, AR DA R, R, s, B, Rl
PEGFP—1oxP-Lox2272 B AR IIMI AL . F2 48 K /1 i ) LA i D] B 414 240 it 7 L A% P ) A0
. RNAEYIEARZR GRBO

125



g W @& N

FoEAl, B, POk, bR, [, BT . 1984 EEENETHR ALK
BACR, 1987 A2 2002 4, A1 ERNVERE BEEE AR 2R L IRE A, BHEOTR
IVAFERMAS, BB AR SR R RRIAA G A 2002 £ 2006 4, AT BT
FOT K Z A5, 2006 47 PASKAT [ AN & HBolk ml gl w4, ] S o [ m]
PR BRI SHR RN SRIERD . P ERE S X R AR B K,
FOE A, NN (EER) BRSNS, (PE AR E
A ERIRSS o 1993 AR EARMVRNE B SE 858 FRS, 2005 A A ARV FBAT

TIRE LK.
FJE ERFMIEAT: EXBRBHEEAR-G “ SR T I AR B2
Ml MR A7, TORBRI BT AL S A BT LI “ A AR AR D L R VT
M7, ARV AR P S HET IUH R BUCRT SROBT B AR R R e
WA BE SRS G [ R [ B R B KR RS A ST A, SR TR
B 6 it

Z X2 5RFEFZAAG GBI, 78 E FAZ O EAE B bR AR S R
FREAE I 47 7, TSt 788, L CnteakE sl & JE bk 2
) RPN BNV T RFSE R RIS IR TR TS IRM T RFF IS0 (2004 4D (H
b o FEE W G A ] i A AR A L) 3R E R 2005 4EEARES 1R
AR

=t
48 i

DY

B
EE

126



	摘要
	Summary
	引言
	第一部分 文献综述
	第一章 牛卵母细胞体外受精技术研究新进展
	前言
	1.1 影响牛卵母细胞体外受精效率的主要因素
	1.2 牛卵母细胞体外受精技术研究新进展
	1.3 奶牛体外性控胚胎生产
	1.4 其他研究进展
	1.5 牛卵母细胞体外受精存在的问题及对策

	第二章 动物体细胞克隆研究进展
	前言
	2.1 体细胞克隆技术研究的主要成就
	2.2 体细胞克隆技术程序与方法

	结语

	第二部分 试验研究部分
	第一章 奶牛体外性控胚胎生产影响因素的研究
	1.1 材料和方法
	1.2 结果与分析
	1.3 讨论
	1.4 结论

	第二章 奶牛体细胞克隆技术的研究
	前言
	2.1 试验材料与方法
	2.2 试验结果与分析
	2.3 讨论
	结论

	第三章 不同冷冻方法对牛体外胚胎ATP 含量与ROS 水平的影响
	3.1 试验材料与试验方法
	3.2 结果
	3.3 讨论
	结论

	第四章 马-牛异种克隆胚胎线粒体遗传分析
	前言
	4.1 试验材料与试验方法
	4.2 试验结果
	4.3 讨论
	结论

	第五章 全文结论

	致谢
	参考文献
	作者简历
	导师简介

