Techniques and Methods % S=pibrs

N Lok semmmin
. . Progress in Biochemistry and Biophysics
)4 2010, 37(12): 1339~1345

FIROP KBS 8] 2 JE e bR ie A B B REHIE R RN

P I B < T A SPL N JR | I
BEIRIEY & MY EAAR O
O P E O R B B AR EWFSUIT, dbat 1001935 2 db st i g e Be i,

SHES

Jb3¢ 100107)

FE YIRS AL IG R B e 05, thB T AN FWIR OIS (1] (20~24 h, FM1; 25~36h, $1il; 37~48h,
Ml 20~48 h, X HE)MSE IUME (parthenogenetic, PA). fAR4N g 1% #% 4# (somatic cell nuclear transfer, SCNT)EG T K EH
R, PIKERRE RN RE, PR EFRES . R HIIAM PA IR R E 2K 6 RIERE B REER/ TH
Wi MR LA AL(P < 0.055 54.0% vs. 19.6%, 5.4%, 18.7%). §KEERET R, FRMIRFRBED T AL, FHopsm
SCNT sk B 215 6 K INHEIR LR T R W N ZHERE (32.2% vs. 23.5%), 110 I 31 R 2L G 5 I 2E IR 1 L R 5 1(6.3%). &
SR SCNT Wb K & 258 6 RINY IR EEM LA B3 i T HAR S 4 (P <0.05: 18.9% vs. 5.9%- 3.1%. 7.4%). TEJE4H fu%k
R P MR A AR R Mot R RO SCNT JRIG 5 A 2 itk (o] ARG 43 I BE AT A A, Mg ILpk

WARBRES. BRI SCNT WG I 2 ARTE = AU e B s R B3 B m TR A PRE MG 32 1K(4.7 vs. 2.15 3.9% vs. 0.9%),

W LRI R B AT SR 7 RE
REENGHEATR A, A8 T e e AR,

KRR M, ROREERRE, WIIRONAN e, KB WhE
ZR9ES Q8137

THF R 4R I ST B AE AE 2000 SEHEAEN. B
Jei s NATT SR P A 440 7 8 5 AR A 7 A i PR,
R AE I R TRE ) SE A0S, (HE, SeRERR
AR 1% 25 A7, AU B LA S22 1) e I ARl
T 1% O TR E SRR, SRR E
INHERHEAT T ARGt B An OGN i ik ¢ S
[ 4250, G BE 2 L (K A A Jl A A AL (A
JEL5 DR RRAN B AR R O A PEDTL IR B R IR
Bt RBGR RN 0 b S AR TR L 0I5

HT, SEOCRERE AR BRI R N2 2
o BLI¥ 50 I R i =4 v D R iR (OB &5 22 B %%,
5 6 KRB IR, Wl 1 A 2 Fros)
A B2 e, BT 4 ML AT
RPN REAT RE A0 20, 2 i 40 5 35 PR T IR i 14 i
i, BEMEEY. INRER. BRI IR H
BB MNP EAE AR AT O, RN, A4
o BERIG R — AR 1~ 2 i B+ 1000, XX

o USR] WIS [ T DL D ve B I A 73 s RE R T 2EhR IR, PR

DOI: 10.3724/SP.J.1206.2010.00115

— R BL HETRAT NIRRT
TR A T RE . 25 8 B 2 A AR SR IR A A
T~ ERIERE R EN IR, k2 AR
W H A 100 ML B ST R NG, DR L AT R 2
RS0 AL T R R IR R AR B SR I R R
Bl: e BEIRNG AR ST FRATTI N2 4 1 301) e i
R A—BU, WBEGEG 20 h Aty #5r IRIRTT
GR X EE 2 40N, ELF) 48 h F 5 o8 M I AL.
AR ASNE RS 6 K, RO F 2R /E
PR BRI 257

* QBT AR IR H (20090612) I 5% i AR 5T K fe 11K (863)
(2008AA101003) % Bh I H .

ok LR —fE

ok T THIBER .

Tel: 010-62818180, E-mail: pandengke@yahoo.com.cn

Wk H #: 2010-05-11, #32 H#: 2010-08-25



« 1340 » EMEEEYYEHR

Prog. Biochem. Biophys. 2010; 37 (12)

AT VRO B B B IR IG 1 JE IR B RET
PRI LRI IR IR - AT/ SE B R I AS 1
o, BAK RIRETCRERCR, AWPUIRR TR Ok
R IR IS 18] 55 FL A REIK R .

1 MR57E

BRRF N WA, T R e A
Sigma-Aldrich 2 ] ; 40l }ig 5% 7% #H X #E 44 24 BD
Falcon 23 w] /= il s OF BEAH L S W i s F2 #6464 A
Nunc 23 & 7% i
1.1 SRt

5 3% IHE (parthenogenetic, PA)FIA 4l i 1% 7
FEi (somatic cell nuclear transfer, SCNT) it Jify 73 1) 12E
ATHRANE TR, ARPEAS [ R4 0 IR 2L 1R I 8] 56 Ji5 i
J¥, RS 24 h Bk R AR ORI IR IR, EK
HEB B IR P ke 7%, RIR RS
TEWOE fG 36 h F1 48 h A Bk #%, Ll 0~48h
A Gy I 1) BBk IR IR JIG A A R IR AL, FrR i kK &
B 6 RINF, LR T W0 5 A IR ORI [R) AN [ (A
%, 20~24h; R, 25~36h; MR, 37~48h;
XL, 20~ 48 hIRJGIMARSN R B e (. ¥
Tk RN R R AN Mo £). Ky T aE— PR SCNT
RIETEAR N R B RE ST, # HR 50 SCNT IR
G 53 RS R R H AR (BRI, S 20 58 WK
YN LI F) 5% v BN IG K A T RE I G &

1.2 YNEZMRRIRSN R Fhin vitro maturation, TVM)

ME SE RV ST B O S, TN 5 %5
2. EEE R 35C AR, 2h WK
. B 18 Sk IK 10 ml v 5 2 Sl g 51
3~6mm [FHRIHL. ARLEE T HkiL N e gE 3 2L
b BUE KA RO A - SR REAE B A A
(cumulus- oocyte-complexes, COCs), BF B} 41 ffu {4
A EAB(TVM W) NCSU-23 781 10% 4% YR
(PFF). 0.57 mmolL -tz MR 10 ng/L & AK R
T (EGF). 10 U/ml A %k & 5 A1 11 IR 3 25 (hCG)
10 U/ml 2 B IfiL 35 4 P IR 38R (eCG), B R4 1A
38.5C « 5% CO, Mo A E IR HE. ¥ COCs St
IVM 55 92(20+2) h, 2 J5 ¥ %) JC hCG, eCG
) IVM Y P 4R S35 77(2042) h. 76 IVM F1 40~44 h
Jii, B COCs R B8 1 /L i WA Jo R it i 2 oY
e, PR sk, DN, 5 R
TR LT ML DN REAH Bk 5244
1.3 fHRABEAYEE L

MAE RS HORE N TFRG A R 5T 2 ml PRk th 1

SR IR A%, TCHEREIE A2, R
WL AP M R I A R, AR R
DMEM(Gibco 2 ) ¥ I 20% fify 2 1L 375 Wi B 1% 7%,
AL MK ] DMEM ¥R 10% i 2 L& R 77, 5%
FEE4AFH 37.0C 5% CO, MIFNEEFE 3R ST, 41
WILEARSNG 3~ 5 RAEARH TR .
1.4 DR ERZ RO ATIE H0E

¥ ML OFRESH J 5 7% 21 O 25l W0s i,
W BEE K 0.5 mm [FIRELAAEBTX, USA)H, H BTX
S Ml A SO N 2 A 2.0 kV/em. 30 ws [ ELIL K
(DO F s . Vel 5 ¥ U0 BEAN I 5 75 B IR IR 55 77
¥ PZM-3 +10 mg/L 4i i ¥4 5t 25 B (cytochalasinB,
CB) M W AE T 4 h, SR )5 78 21 I it 15 9% W
PZM-3 R 2 6 RAMERENR K B IR
1.5 AR IEE

KH B EAE 4 5 spindle-view R4 2% A HL
Rl GVE AT R A Bz S h, IR R R R AR
YERCAER N 7.5 mg/L 4 B2 i 5 B(CB)¥) HEPES
ZEIRIJCES NCSU-23. 7 spindle-view R4 | Lk
M T O IR 95 e A 5 — ARk, G M4 4 i v
WEREHA T, A2 5 50 REAH M 5 15 S5 % 42 fl
I ECM2001 @l 54X (BTX)jiti in 1 4~ 2.0 kV/em.
30 ws 1) EL HL TG 5 SRl A T RTINS, flG /3
WA 0.28 mol/L H #& BE . 0.1 mmol/L CaCl,s
0.1 mmol/L MgCl,» 0.5 mmol/L ] HEPES }% 0.01%
PVA A . ft& FEM RIS 10 mg/L CB Al
10 mg/L Ji%t 2k Bl (cyclohexmide, CHX)M R fiG 1 7=
W PZM-3 W AT 2 IR AL 4 b, RIS EEN
PZM-3 WREATE: 7%, AN K E 25 6 K
(Y ZEIAR DL AT A
1.6 FEARARITEL

B 6 RIMFEME I, H DPBS-PVA ¥ 3
Wi, 4%% % PR E 10 min, 75 DPBS-PVA ¥t
%3 i, ¥ 3] 5 mg/L Hoechst 33342 () DPBS-PVA
YL 10 min, Fe v, P0G EAMBI(BXS1, Olympus)
AT A M
1.7 BEBRFBIE NG IRIG N

TORE R IR AANEE IR 1~2 K5, BREESMA
BRUFMIRIG TR, ARG 1 REGE 2 R
(1) ) £ BERE A 52 AR (LA H B e 8 9 S S S A R A
[RIEE 0 K), A TT1h T AL i 0 R e A

TR0 A BERE Sk 2 AR SR 100 AL 20~24 h
Po R A SRR, ) B2 BESE B Sk 52 AR FS
200 ZHORA MG CR2r I 18] B AT i k). iR



2010; 37 (12)

FTHEMRE: YIRIDREERETEEIEA BB EMERIRIR

° 1341 -

MG 40 K, BEATHE A I Ur A U
1.8 WIE2LE
HOTESE AN . TE R HAL SRR 4 R)
W EZ128 DNA, KEHUA T AN A Gt td 111 6 %)
AT T AN G AR5 Y bric (R T2 22 2 PR A Ak
g, BHATEAL BRI, RO R
N 40 bk B 41 DNA # 4T PCR 478, PCR
1P YAE g 1 R Tl Rk ABI 9700 H 5)%% %I R A
HEIE LYK, Peak Scanner A4 HEAT K5 W HE Ay
BT, VS RS BN BN, AN e it
P R g R R AT FRTTAT 2 ) 58 k.
1.9 HFHitHth
WU GRS R A [ ) PA R i, SCNT IR fis
EUVIE 3V AR Y AR Y E %]
¥, 14 SPSS 17.0 HEAT BRI 2507 224047

2 & R

2.1 AREVIXREHEER PA FEBRBIIAINZ B

ON BEAN MU AHEROS 5 IR R 2RI A
MBI 1. LR AMERR R AR A R E B
UNEL PA G FE I R & 0] WA T b R R iR
TG O AR G DL ST B AL, 22 S B 35 (P < 0.05;
54.0% vs. 19.6% , 5.4%, 18.7%). ¥ ik % Ik Kk
B, RERRHBEAEY ST ML, ZErPE
(P <0.05; 32.6% vs. 5.6%, 1.8%, 9.7%). HilIon
SRR R B 2 6 2 v T S R 2R iR (P < 0.05).
R R w4 AR R B BRI
K B 1 2 W 40 B H ik I 54.5 £ 8.7 52.8 + 7.5,
372+6.7.48.7 + 6.9, I KU ON R G 5 sy, W
WA IRNG G, 4 4l A W 2= (K D).

Expanded blastocyst
Blastocyst

Fig. 1 Development result of parthenogenetically activated embryo
(a)2-cell stage embryos(200x). (b) Blastocysts (6d)(200x). (¢) Cells number of blastocyst (400x).

Table 1 In vitro development of parthenogenetic embryos related to timing of the first zygotic cleavage

Number of cultured Timing of first Number of 2-cell Number (%) of Number (%) of expanded  Total cell number
embryos zygotic division embryos blastocysts" blastocysts? of blastocysts?
20~24h 298 161 (54.0)" 97 (32.6)" 54.5 +8.7
790 25~36h 107 21 (19.6)? 6(5.6)>? 528 +7.5
37~48h 56 354y 1(1.8)? 372 +6.7
460 20~48h 257 48 (18.7)% 25(9.7? 48.7+£6.9

) Number of blastocysts/Number of 2-cells. ? Number of expanded blastocysts/Number of 2-cells. ¥ x + s. Values with different superscripts within

a column are significantly different (P < 0.05).
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Hatching blastocyst

Fig. 2 Development result of somatic cell nuclear transfer embryo

(a) 2-cell stage embryos(300x). (b) Blastocysts (6d)(200x). (¢) Cells number of blastocyst (400x).

Table 2 In vitro development of cloned embryos with different timing of the first zygotic cleavage

Number of cultured Timing of first Number of 2-cell Number (%) of Number (%) of expanded ~ Total cell number
embryos zygotic division embryos blastocysts" blastocysts? of blastocysts?
20~24h 143 46 (32.2)" 27 (18.9) 53.6+ 8.9
359 25~36h 85 20 (23.5)%2 5 (5.9 41.9+43
37~48h 32 2(6.3)° 1 (3.1 355+55
175 20~48h 122 16 (13.1)*? 9(74)» 437 £4.5

) Number of blastocysts/Number of 2-cells. 2 Number of expanded blastocysts/Number of 2-cells. ¥ x + s. Values with different superscripts within

a column are significantly different (P < 0.05).
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Fig. 3 905001 recipient born 11 somatic cloned piglets

in one litter

Table 3 In vivo development of somatic cell nuclear transfer embryo

Number of recipient gilts Embryo status Transferred embryo(Number)  40d pregnant Piglet born Cloning efficiency/%
906005 Early cleavage 110 + 5 4.5
800104 Early cleavage 120 + 7(1 stillborn) 5.8
070828 Early cleavage 98 + 0 0
903018 Early cleavage 108 + 5 4.6
905001 Early cleavage 150 + 11 7.3
809025 Early cleavage 132 + 0 0
081103 No selected 205 + 3 1.4
800124 No selected 209 + 4(2 stillborn, 1 mummified fetuse) 1.9
906006 No selected 200 + 2 1.0
090620 No selected 270 + 0 0
090612 No selected 206 + 0 0
903017 No selected 230 - 0 0

7855 No selected 320 + 0 0

D9002 No selected 162 + 5(2 stillborn) 3.1
6148 No selected 220 + 6(2 mummified fetuses, 1 stillborn) 2.7
090405 No selected 198 + 2(1 stillborn) 1.0
09003 No selected 209 + 3(2 stillborn) 1.4
D9004 No selected 290 0 0

Early cleavage: The embryos cleavaged firstly during 20~ 24 h. No selected: The embryos cleavaged firstly during 20~ 48 h. Cloning efficiency:

Number of piglets/Number of embryos transferred.
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Table 4 Microsatelite analysis performed on six polymorphic loci, comparison of the donor

cell line, four surrogate gilt and forty-one cloned piglets

Groups Sw24 Sw72 Sw857 Sw122 S0070 50226
Donor cell 96/115 98/98 148/150 110/113 262/262 182/194
Piglets(n=41) 96/115 98/98 148/150 110/113 262/262 182/194
Recipients(1) 96/115 106/108 143/147 110/115 270/277 182/194
Recipients(2) 115/115 98/100 143/143 109/109 293/293 194/200
Recipients(3) 109/115 98/106 139/152 115/117 273/273 182/194
Recipients(4) 110/115 106/108 142/142 109/109 271/271 182/194

3 it it

UL S0 JV I 0400 2K R 284 I ) 5 28 AR I 1) i
WRH. RZHIERY], RIGETRE R, F5
ZLRSRAR RS T IR R (R 5% o) A 7 B HE R B
Bem2 fE N KR I B R R AR R, 2003 4
Salumets S5 L, AR LY ORISR (25~ 27 h),
PRARERAE 50%, S AERR IV DR iR iR, PR
15 26.4%. /1 (L IG0 R R A7 SIBERR IR ) LA ]
T TN RIS, IR I SR AR B
R4 T LB BRI G A S R  BEie
Vo VR J B el PR A 4,

75 PA IR R E T, FLIIORR HAAR X 30
OB TG S0 R AR R i LA Bk HE 4L 1) 8 JUA 3 gy
SRAERARHAT OISR i, B AR ot 2 foe
VL] PA LI O R AG HE A LA R0 10 ) 7
e, PRREEIRIECE R Z . A CRIRIE: R 5
KAMRT, SRR IIRIG LKA DNA )5
B R IR T 2, TUAE SN BE D B IR
T, SRR DNA 5 B LA, R T IR
FUIPACH LB O BRI, AT R
S AR TRV L (R O BRI, AR i 7 2
PRI LG, AR, 2D Ui T
R TN IR i 3918 8 ¥ e ki L5 91 B4
HECRATIR R A

AR, KZHCEERIIE R, 2 A HI50
R AR, IXLEREPRAR LT (P KA AR

TEA VLB IS4 Fr e 1. A%, SCNT
S50 SRV i 1 S R 30 T v S0 O 2R IR I S B
JEIA IR R AIR Ry, BN B AE X B
&, Uil SCNT FU ORI 1) J5 W & ¥ e Fst
AR, R ERZ.

SRR AR SRR, Bi/b i A SCNT IR
5(98~ 150 M) I ZARAEF- 1) P A7 4 (4.7 3k ws. 2.1
L) FE B CE b (3.9% vs. 0.9%) 0] S TRkl
KERZL PR NG (198~ 320 BOIM 24K, HHI
T, A0 b B 5™ B e 40 5K TR 2008 4,
Petersen Z5O9R G A A I SL B2 A RS ME T 121 #4
F1 80 e hb T 1-cell B BLIIMNG, B85 % B T
11 SKA 12 koA 4. AR AR,
— LR BHERS A T 150 M Ab T 2~ 4 cell By BEIY
FIHONRE G, A7 11 3k, B PRAUE T H
solE R NI A R E IR e, i
Pem T aBERE . IR ORI ) n] A R4 s IR
AR B W R EEARR, IR R B T
PR AEIRge JEAil, oA BRI KBRS E
Rl ARt — N EE WA S

WK P22 FHAR SR AE BRI ST h 1) e s ok
TR0 A A SO R R IR O AR L S R B R
S FHUEDL FRATOIMIE H 2 ANE LI BN S iR
B RIS FEEIN CPEB2 T hnRNPs, W] fig 5 iR &
BREA ROR K ), AHICHLI AR — 25T
ZH.



« 1344 » M E SR HR

Prog. Biochem. Biophys. 2010; 37 (12)

Bofgt S OE FR I AT B BT S R
K AT RABLARN AAE 52 P8 18 6N T e A7 4 85
7, PEAK B B kAR T AR RE IR R
FLTA, AR 24 7] /b4 TREIAE A2 A4 B)
FEUEYR BB I, B BOAR DR O 5ER AR
ST IS .

5 % X W

[1] Polejaeva I A, Chen S H, Vaught T D, et al. Cloned pigs produced
by nuclear transfer from adult somatic cells. Nature, 2000,
407(6800): 86-90

[2] Onishi A, Iwamoto M, Akita T, et al. Pig cloning by microinjection
of fetal fibroblast nuclei. Science, 2000, 289(5482): 1188-1190

[3] Betthauser J, Forsberg E, Augenstein M, et al. Production of cloned
pigs from in vitro systems. Nat Biotechnol, 2000, 18(10): 1055~
1059

[4] Park K W, Cheong H T, Lai L, et al. Production of nuclear transfer
derived swine that express the enhanced green fluorescent protein.
Anim Biotechnol, 2001, 12(2): 173-181

[5] Lee G S,Kim H S, Hyun S H, et al. Production of transgenic cloned
piglets from genetically transformed fetal fibroblasts selected by
green fluorescent protein. Theriogenology, 2005, 63(4): 973-981

[6] DaiY, Vaught T D, Boone J, et al. Targeted disruption of the alpha
1,3-galactosyltransferase gene in cloned pigs. Nat Biotechnol, 2002,
20(3): 251-255

[7]1 Lai L, Kolber-Simonds D, Park K W, et al. Production of «-1,
3-galactosyltransferase knockout pigs by nuclear transfer cloning.
Science, 2002, 295(5557): 1089-1092

[8] Phelps C J, Koike C, Vaught T D, et al. Production of alpha
1,3-galactosyltransferase-deficient pigs. Science, 2003, 299 (5605):
411-414

[9] Walker S C, Shin T, Zaunbrecher G M, et al. A highly efficient
method for porcine cloning by nuclear transfer using in
vitro-matured oocytes. Cloning Stem Cells, 2002, 4(2): 105-112

[10] Petersen B, Lucas-Hahn A, Oropeza M, et al. Development and
validation of a highly efficient protocol of porcine somatic cloning
using preovulatory embryo transfer in peripubertal gilts. Cloning
Stem Cells, 2008, 10(3): 355-362

[11] Lagutina I, Lazzari G, Galli C. Birth of cloned pigs from zona-free
nuclear transfer blastocysts developed in witro before transfer.
Cloning Stem Cells, 2006, 8(4): 283-293

[12] Kurome M, Tomii R, Ueno S, et al. Production of cloned pigs from
salivary gland-derived progenitor cells. Cloning Stem Cells, 2008,
10(2): 277-286

[13] Tomii R, Kurome M, Wako N, et al. Production of cloned pigs by
nuclear transfer of preadipocytes following cell cycle synchronization
by differentiation induction. J Reprod Dev, 2009, 55(2): 121-127

[14] Beebe L, Mcllfatrick S, Grupen C, et al. A comparison of two in
vitro maturation media for use with adult porcine oocytes for adult
somatic cell nuclear transfer. Cloning Stem Cells, 2007, 9(4): 564—
570

[15] Cong P Q, Kim E S, Song E S, et al. Effects of fusion/activation

methods on development of embryos produced by nuclear transfer
of porcine fetal fibroblast. Anim Reprod Sci, 2008, 103 (3-4):
304-311

[16] Kwon D J, Park C K,Yang B K, et al. Effects of maturational age of
recipient oocytes and activation conditions on the development of
porcine fetal fibroblast nuclear transfer embryos. Anim Reprod Sci,
2007,100(1-2): 211215

[17] McElroy S L, Kim J H, Kim S, et al. Effect of culture conditions
and nuclear transfer protocols on blastocyst formation and mRNA
expression in pre-implantation porcine embryos. Theriogenology,
2008, 69(4): 416-425

[18] Koo O, Kang J, Kwon D, et al. Influence of ovulation status,
seasonality and embryo transfer method on development of cloned
porcine embryos. Reprod Domest Anim, 2010, 45(5): 773-778

[19

—

Petersen B, Lucas-Hahn A, Oropeza M, et al. Development and

validation of a highly efficient protocol of porcine somatic cloning

using preovulatory embryo transfer in peripubertal gilts. Cloning

Stem Cells, 2008, 10(3): 355-362

[20] Niemann H, Rath D. Progress in reproductive biotechnology in
swine. Theriogenology, 2001, 56(8): 1291-1304

[21] Onishi A. Cloning of pigs from somatic cells and its prospects.
Cloning Stem Cells, 2002, 4(3): 253-259

[22] Bos-Mikich A, Mattos A L, Ferrari A N. Early cleavage of human
embryos: an effective method for predicting successful IVF/ICSI
outcome. Human Reproduction, 2001, 16(12): 26582661

[23] Fenwick J, Platteau P, Murdoch A P, et al. Time from insemination
to first cleavage predicts developmental competence of human
preimplantation embryos in witro. Human Reproduction, 2002,
17(2): 407-412

[24] Lundin K, Bergh C, Hardarson T. Early embryo cleavage is a
strong indicator of embryo quality in human IVF. Human
Reproduction, 2001, 16(12): 2652-2657

[25] Salumets A, Hyden-Granskog C, Makinen S, et al. Early cleavage
predicts the viability of human embryos in elective single embryo
transfer procedures. Human Reproduction, 2003, 18(4): 821-825

[26] Van Soom A, Van Vlaenderen I, Deluyker H, et al. Compaction rate
of in wvitro fertilized bovine embryos related to the interval from
insemination to first cleavage. Theriogenology, 1992, 38(5): 905-
919

[27] Reynier P, May-Panloup P, Chretien M F, et al. Mitochondrial
DNA content affects the fertilizability of human oocytes. Molecular
Human Reproduction, 2001, 7(5): 425-429

[28] Lechniak D, Pers-Kamczyc E, Pawlak P. Timing of the first zygotic
cleavage as a marker of developmental potential of mammalian
embryos. Reproductive Biology, 2008, 8(1): 23-42

[29] Vandacele L, Mateusen B, Maes D, et al. Is apoptosis in bovine in
vitro produced embryos related to early developmental kinetics and
in vivo bull fertility?. Theriogenology, 2006, 65(9): 1691-1703

[30] Jin P, Meyer T E, Warner C M. Control of embryo growth by the

Ped gene: use of reverse transcriptase polymerase chain reaction

(RT-PCR) to measure mRNA in preimplantation embryos. Assisted

Reproductive Technology/Andrology, 1992, 3(5): 377-383



2010; 37 (12) FTHEMRE: YIRIDREERETEEIEA BB EMERIRIR e 1345 -

Timing of The First Zygotic Cleavage as a Developmental
Potential Marker for Porcine Cloned Embryos”
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YAN Jun”, XUE Zhen-Hua?, YUN Peng?, PAN Deng-Ke"™

(" Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193, China;
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Abstract Timing of the first zygotic cleavage is related to the developmental potential of mammalian embryos.
This phenomenon in porcine parthenogenetically activated (PA) and somatic cell nuclear transfer (SCNT) embryos
was documented. /n vitro matured pig oocytes were either activated parthenogenetically or microinjected with a
somatic cell, followed by electro-fusion. At 24 h post activation (hpa), PA and SCNT embryos were assessed
visually, and cleaved embryos were moved into new culture wells. This process was repeated at 36 hpa or 48 hpa.
Embryos in different groups were allowed to develop for 6 days in culture. The relationship between embryo
developmental competence and the first zygotic cleavage at different timing (early-cleaving, 20 ~24 h;
mid-cleaving, 25 ~36 h; late-cleaving, 37 ~48 h and unselected controls, 20 ~48 h) was evaluated by the
proportions of cleaved embryos developed to blastocysts and expanded blastocysts (EB), and blastocyst total cell
number. For PA embryos, the proportion of early-cleaving embryos that developed to blastocysts was significantly
higher than that of mid-cleaving, late-cleaving and controls (P < 0.05; 54.0% vs. 19.6%, 5.4% and 18.7%,
respectively); a similar pattern was noted for the formation of EB. For SCNT embryos, the proportion of
early-cleaving embryos developing to blastocysts was not significantly higher than that of mid-cleaving embryos
(32.2% vs. 23.5% ), but the late-cleaving embryos had poor developmental competence to blastocysts (6.3% ).
Early-cleaving SCNT embryos showed a significant higher competence developing to expanded blastocysts than
the mid-, late-cleaving and unselected control embryos (P < 0.05; 18.9% vs. 5.9%, 3.1%, 7.4%, respectively). Total
cell number in the blastocysts declined across the three cleavage-timed groups. Developmental potential of SCNT
cloned embryos was assessed in vivo by transferring early-cleaving (< 24 h) and unselected (time of cleavage up to
48 h not determined) embryos into recipient gilts. Litter size and cloning efficiency (piglets born/transferred
embryos) in recipients of early-cleaving embryos were significantly higher than those in recipients of unselected
embryos (4.7 vs. 2.1 piglets; 3.9% vs. 0.9% ). The data demonstrate that the developmental potential of
early-cleaving SCNT embryos is higher than that of later-cleaving embryos, thus suggesting that timing of the first
zygotic cleavage can be utilized as a useful parameter for indicating developmental potential of porcine cloned

embryos.
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