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1.2 BEARNEE

WO TE S A 7. 5pe/mL 41 #4 30 % (CB)
+ M2 B3R A 8 B R R M, 37°C, 5% CO, K
# 30min, B K E 20 ~ 30 B OF 3 A0 ML A B R AE
¥, 7E Olympus 2 08 TR 00 T 58 — i b ) o 11
b o (A FT o 40 ML I 22 B
1.3 BB ARNNTEARNS BNIEF
1.3.1 B0 BL5UR 0 M 0 B 57 . 2 AT hEPO B BRI
EF(RI=AMAILESFTEFLUENETR
RS MF2) 2, ERBEZEMIAENZHTF
ARSI, BT 98 S 03 R e A A B L BT, 7E R
1T A I I 0k 40 AR D O B 40 M, 280 W] AR
B IH AL, TORL 41 o #5 A 5% 37 W (DMEM + 10% FBS,
37°C,5%COFEHF(RE 1)
1.3.2 HREBRRAKBHAOER . FAER-R
hEPO $5 M L8 ¢ B ( ~ 0.5g) HRE K, it
BEE S R AR AL, 5> B A8 30 0 4E i £ DMEM +
109 FBS HIH5 3, 37°C, 5% CO, 1% 3%, 15 2| I B
M FAmRLE .
1.3.3 #HEARHTUR . BE KB IFREFRARS
B TR S FE 0 TR, 3 B3 PBS ¥k 2 K, il A DMEM +
0.5%FBS BEFEilk , LG 3 1 ~ 3d., PUREEFFE A
MABREARMNEL, BT ARAERZ M.
1.4 HEHRNEE

F PR MR T R AT CB Y M2 T
FRUP B8 A% TR AR & 4k o0 g nl OB Bl BE A £
B B0 £ A B AT R R B P
1.5 MEMAE

KA MO REEZRTHT. S
B EREFENMESARSMEARESHERA
A W (0. 3mol/L H % A%, 0. lmmol/L. MgSO,,
0.05mmoVL CaCl, Ml 3% BSA), B & & # &
1.25kV/em, 40ps; LRIB G, EHARRG 7E Ml6 H5 3R M
HEEFF 30min, RY A HRE G 4R, B G IE M6
BEF Sh; TEBIE W (Spumol/L B T B X + 7.5/mlL
CB) ™ Smin; &G = A 2pmol/L 6-DMAP F1 5pmol/T.
CB By M16 353 WP Sh; BIG & M6 B P 3.
1.6 HEABEBAEMNIEN
1.6.1 THEHEEECE H1%5EE EXZE
#, EENTERBEARLEHENELEH
MEBE NS 6d.
1.6.2 [EIMRNEE R0 se BIERG : FAR [k g
FHRERR FEMBETHEHAT.
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BEARLBHAFEETFEAN. —BREBHFEM2
~3HER.
1.8 FEFTRLCHSTIHRANTHE

wiEBHE -6 AftiTHEFRKEE. AN
KAEH AMI-900 B B ¢ . FcH sSM WHBKE L
HATHE RSN . LU B FRE LSRR O/l
HEIRBH IR AE. A 2-3ABEE 1K, Wk
¥REFEF EMER.
1.9 REXMHYHE

B WA 10 RFAT B BROREE, e 7 B
FRMaEE. EEEFHTERGEROSHR,
MERW ., 7 R, LR IER F .
1.10 TEE¥XH DNA LS EEELN
1.10.1 B85 f 0 i R PCR &7 1% 5 PCR
+RFLP(FREIBE A B B SN FTE . X&
FREE FEE EFEMEHL, B BAHZ DNA,
Wi MHCI 25 DRB B R 58 73|90
(1)DRBI1.1:5'-ATCCCGTCTCTGCAGCACATTTC-3'
(2)Gio:5"-CGTACCCAGAGTGAGTGAAGTATC-3'
{3)DRB1.2:5"-TCGCCGCTGCACACTGAAACTCTC-3

ELFF & DNA Bl JEFT PCR 738,56 — 1L
(2R3, #7101 FRF EEEHMAQ),
()5 HITHE BT H8,30 MER., PCR P4
Rsal( Boehringer Mannheim) iH {4 BEBC 8 3K J5 , M2 45
£,
1.10.2 AR st Rk il Sh I R &R A PCR
iy . DNA FKERA b, EPO #H K PCR 5|4 -
5'-AACGTCGACGATGACGATAAG-3'
5'-CTCTGGATTCAGAGTTGCTCT-3

YA RIS, SRR -3, A
SRR,

2 R ®H

2.1 AEXBGEFREEZZPFARAOBEEN
REEKRNERE

Al g BRI MIR KB SME %
MEFTEMERANE L.

MELHLLEL, FPEBRMR S L&
MMHIRE S RN 86.7% ~ 100.0% , ¥ ¥ K 93.4%;
M HMES EENERHERNRRE FEN 50.0% ~
62.2% ¥ ¥R 57.9% . 50 B UK 40 M T R
MEXETRAEARYBEGE HEZFHE (P<
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0.01), RERNTKEAUMER B MMM EREN ~
2pm, T LT R MBWEEE R ~ 9pm. 7] B, £
PRMEE XD EREERX tEHRAREX,
BARME ., X SRITLIATIES R0, B e
AEMFEREZ — & 540 M0 K /N 40 B 2%
MEEH K", EXBR T EZIAEAN B

(HBEBD; ~ 10pm) fE A Bt B A KIRS, R & 45
AR F 80% . X AT BE A (B A0 M S 2 4 B0 6 R A
EmOEEREA X, FEEHERREFRNEAHEEK,
BN E L LA ARRAHHEENEL B
GHRUEEM,

1 FAHEARMARBEHRERMIMERNETE
Table 1 in vivo development of embryos reconstructed with different donor cells

No. of embryos developing to

Cell type injected Culture passage(P,) Starvation period No. of fusion/ %
morulae/blastocyst/ %
MF-2/0C" 3 2.5 26/30{86.7) 10/24(41.7)
MF-2/0C 4 3 26/28(92.9) 7/22(31.8)
MF-2/0C 3 3.5 33/33(100.0) 1/26(3.8)
Average 85/91(93.4) 18/72(25.0)
MF-2/AF* * 1 2 23/37(62.2) 2/22(9.1)
MF-2/AF 5 3 10/20(50.0) 219(22.2)
Average 33/57(57.9) 4/31(12.9)

* OC as cumulus cells; * * AF as fibroblasts

B esh3E IR B R S AT SR AL (A)
158 5L 0K 40 (B C)( x 120)
Fig.1 Fibroblasts {A) and cumulus cells {B and C)
cultured ir vitro for 10 days ( x 120)

EHRBENETRESHEARMER 0E X,
HNEBE AR BN ERNRERNETEN3.8%
~41.7% , 34K 25.0% ; B3 B AF B AT 4 40 P 4 g
MEHRFEKBRWETERN 1% ~22.2%, FHi R
12.9% . B 41 48 40 i P 40 2 1 S R IR B ) 2 T R
ETHMNEEEARAENERERBRNEETE, |

AR NER  E— T ENERNERE
AYFRE MR YSHA SRR RELZ
— XA REER IR T AN M 5 BN R A AR R A B
fER, 40 M8 DNA S4Bk DNA W EEH%,

B2 EHERedWENBE(LMRYE
REMRERR(G) (x100)
Fig.2 Reconstrucied blasiocysts after cultured
in vive for 6 days ( x 100)
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M3 SRY(CAFM CSPMuREEMMYE(H)
Fig.3 Cloned goats C-4F(left)from fibroblasts and
C-5F(right)from cummulus cells

8 KARFH I REE; FHE N EEREE 14
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o BHNERBRTHESFAR BL 1 REE R
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PR F LMK E 2, F B EWRMTE
BEERTK,

R2 EREMELFAL ERR
Table 2 Rates of somatic cloned goats born of reconstructed embryos

No. of foster mather Donor cells Blastocysts/morulae No. of gestation Lambs born Serial number
2 Blastocysts 4 1(1/2) 1 CAF
4 Cumulus cells 21 1(1/10} 1 C-5F

2.3 EEFRTERE

KR Us ¥ MHCII % DRB B — 4 8B 7K
PCR/RFLP 5347 : % KE ¥ B PCR =11, % Rsal B3 1))
EMEESEEFARMEEEANBUAETS
— R BENARE(NE4), ATEARFFAKR
FRILEN AN S5 AR E R A MR R TR —%E,
LA N R ¥ E A . S LA & PCR/RFLP K 4]
Al i th 52 2 M Rl .

1 2 3 4 5 6 MW

4 TJLREE¥ PCR-RFLP 57
Fig.4 Cloned goats fingerprints
1.Cloned goat C-4F;2. Cloned goat C-5F;3 . Donor cell goat;
4. Foster mother for cloned C-4F; 5. Foster mother for cloned C-5F;
6. Contro] goat DNA ; MW Molecular weight

2.4 FHE¥H hEPO HEEKN

REEF CAF.C-SF IREFEARMOEREHN
DNA, B4R &% 54 FH £ B $E X 18 DNA, &£ hEPO ¥
RPCREIVWT HEESHEMNBEHRBR &
(E 5),

Bs mE¥MEPOHMERSH
Fig.5 EPO transgenic detect
1.Cloned goat C-5F;2.Cloned goat C4F;3. Donor goat for cells;

4. Negative DNA 1;:5.EPO t genic goat (posilive control) ;
6. Water control ; MW . Molecular weight
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TREERENIERET R AE® ME W HE
W) R AR P R ANR R E WA SRS B R
wEHAEN. A ER HREEHHY AT LA
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Cloned Goats Produced from the Somatic Cells of an Adult Transgenic Goat

CHENG Yong'©  WANG Yu-Ge*  LUO Jin-Ping' SHEN Yu’ YANG Yue-Fei
JU Hui-Ming'  ZOU Xian-Gang® XU Shao-Fu' LAO Wei-De’ DU Miao®
' ( Animal Science and Veterinary medicine college of Yangzhou University , Yangzhou 225009, China )
*{ Deselopmental Biology of Chinese Acedemy Sciences , Bejjing 100080, China)
3{ The Babreham Institute , Babraham , Cambridge CB2 4AT, UK)

Abstract  This study was camied out to examine the effect of different donor cell type and micro-manipulation on the develop-
ment of reconstituted embryos . Cultured mural cumulus cells or fibroblast cells from an adult transgenic goat expressing human
erythropoietin{ thEPO ) were used as the donor cells in nuclear transfer experiments. The reconstituted eggs were generated by
transferring fibroblast cells or cumulus cells into the perivitelline space of enucleated M I oocytes and then followed by electrofu-
sion and activation. After 6 days' incubation in wive , the reconstructed embryos developed inlo morulae or blastocysts were trans-
ferred into 6 foster recipients. Two of the foster-mothers were pregnant and gave birth to two offspring, which were derived from the
fibroblast cell and cumulus cell, respectively . Fingerprint analysis showed that the PCR-RFLP patterns of the two offspring were

identical io that of donor goats. PCR results indicaied that these cloned goats carried bEPO gene as same as their donor cells.

Key words goat, transgenic animal, fibroblast cells, cumulus cells, cloning
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