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The purposes of this study in the first year
was to proceed with the cryopreservation of ear
skin fibroblast cells derived from elite pigs’
herds are able to march forward continuously
for cloning of elite pigs as well as to generate
of EGFP (enhanced green fluorescent protein)
transgenic pigs harboring EGFP marker gene
by pronuclear microinjection for isolation of
mescenchymal stem cells (MSC) of single
clone derived from their bone marrow. In our
results,  primary  fibroblast cells  of
top-performance individuals were established
from skin samples taken from ear tissues. So
far, derived somatic cells from over 50 elite
pigs containing golden couples had been
cryopreserved in liquid nitrogen tank. In
addition, pig oocytes derived from ovaries of
sow, cumulus-oocyte complexes were matured
in vitro for 42-44h, and oocytes with 1st polar
body were selected for enucleation and
reconstructed embryos could successfully
activated by electrical activation and the
electrical pulse combined with CB+ CHX or
6-DMAP would greatly improve the rates of
cleavage to 80-90% and blastocyst formation

rate to 30-40%. To study the effects of different
donor cell types and activation methods on the
subsequent development of  porcine
reconstructed embryos produced by somatic
cell nuclear transfer (SCNT). A single
suspended fibroblast or mesenchymal stem cell
(MSC) was injected into enucleated ooplasm,
and reconstructed embroys were activated by
one of following methods: (1) electrical pulse
(EP, 10 sec at 5V AC followed by a 1 x 30
usec pulse at 2.2 kV/cm DC) combined with 10
ug/mL cytochalasin B and 10 pg/mL
cycloheximide for 4 h (EP+ CB+ CHX), or (2)
EP combined with 2 mM 6-DMAP for 4 h
(EP+ 6-DMAP). After activation treatments,
the reconstructed embryos were thoroughly
washed and cultured for 4 days in NCSU-23
medium. Results showed that the percentage of
blastocyst formation in these treatments using
the same activation method were greater in
Fibroblast groups than in MSC groups (37 vs.
34%, 28 vs. 24%). The rates of cleavage and
blastocyst formation were better in the groups
treated with EP+ 6-DMAP (88-89%, 34-37%)
than EP+ CB+ CHX (75-80%, 24-28%). Base
on upper result, we generated successfully 9
cloned piglets in one litter by nuclear transfer
of somatic cell derived from ear tissue of
top-performance boar from core of artificial
insemination. The efficiency of generating
cloned piglet is elevated to 4 % (9/223) from
0.5 % (4/795). This result indicated the
probability of this cloning technique for
commercialization.  Additionally, enhanced
green fluorescent protein (EGFP) gene was
introduced into mouse genome of FVB and
ICR  strain embryos by  pronuclear
microinjection. A total of 326 FVB and 60 ICR
survival embryos were transferred into 12 and
2 recipient mice, respectively, and 68 FVB and
15 ICR pups were born. Nine (13 %) FVB and
four (27 %) ICR mice were confirmed to be
transgenic mice by PCR and Southern blotting
analysis. Among them, six FVB (9 %, 2 3/4%)
and four ICR (27 %, 28/ 2%) TG mice could
express EGFP fluorescent and exhibit stable
integration of the transgene in their germ line.
As the experiments of EGFP transgenic mice,
two transgenic fetuses of pig were produced
and the EGFP expression pattern is similar to
the transgenic mouse.



The EGFP expression pattern of transgenic
mice and pig fetuses was analysis by 365 nm
UV light. Exclusion of spleen, lung and bone
tissue, other organs (heart, muscle, brain, liver,
testis, gut, kidney, eyes and pancreas etc.)
highly expressed EGFP in transgenic mice and
pig fetuses. Bone marrow was flushed out from
femurs and tibias of transgenic candidates, the
near-to confluence fibroblastic colony were
obtained under the conditions of 2 X 10%cm? of
the starting culture and the incubation time of
72 hours. Expression of EGFP in isolated
MSCs of transgenic pig fetuses and mice were
detected by using fluorescent microscope. The
EGFP MSCs derived from transgenic pig
fetuses and mice were preliminary isolated
from the transgenics in this  study.
Progressively, the MSCs were successfully
conducted to give rise to adipocyte under
defined culture conditions. In conclusions, our
results indicates that the porcine reconstructed
embryos using MSC as donor cell exhibit the
poorer developmental potential in vitro, and the
activation method of EP+ 6-DAMP was
sufficient for cloned embryos to develop to
term in our studies. The cell populations will be
available in preclinical studies including cell
therapy, gene therapy, tissue engineering fields
and application in pig model.

Keywords: Somatic Cells, Nuclear Transfer,
Cloned pigs, In Vitro Maturation,
Porcine Oocytes, Mesenchymal
stem cells

ERES T 1R -N:

TS PR AA R 2 1
B4 F - RSB P AT AR A
Flgabt 0 2 AH - PRRZEFLA
MR 2o 1& ﬁé'ﬁ ) v.___l_/#?q;?.‘qﬁéql}‘l'\:ﬁ'g
Bt 2 BT 0 R R B2 AT
g K TPk 2 AT Y o AR T P
BRAB RIS RS AT 22 M
GEMT LB o R AR FIRR M S i
AR FELE S AHIT B
AWATIEA FZ MR Ea FEA
TR RS » AT 53 2 AL R T

FE o AR G 0 FIBT PR
gL R T2 e P A A X R R
50 BT A FHE B 2 ok i
100% » # sty B 7 2§ R A FIR A
A AR BT K-F 4 A a2 RS
B FlE A i 2 A e~ AP 2 e
B oA o fAR WA ST R
FEE > R 1997 2424 5 Wiwreif QW
Z3R2 2000 & A FAFEpEedpd > H ¥
HAaH @z »af®1-2% 7B 4
F)RE A S T L T AL T 2
P ad 10-20% 0 4p 2. T A5 W b P
FiRA 2B RELE

i f(clone) 2. T & — dpid B4 F % 2
Pz BRAZAABS T 2400 BRI
AR HY 2 BRY > v A2 3§ PR
+% 4 (deoxyribonucleic acid; DNA) % £ ~ ¥
- dme s NG %?ﬁf % v 4 $» (Smith and
WMMI%% Py At Al kivd

AL E REPE ?Bnggs & King(1952) = #
4»4 B b9 (2n) i e = #4481 F b B AR
dFAg EW2 P o @ 1962% 1975# Gurdon®
EE RIS B SR A S
P LR A Tl G A L 7 I - S
BERFR ALK %f,l\pe St {8 2 °F fm e B R
7o ufw’i'l’"} TR L REL R
i‘TJJiJ' 6%%??" c KM F RBA T A R IFE
AR S E P2 E B o B4
FLdo b 2 %% 0 €47 Gurdonz 5% 0 LA
iR A2 2% > B 11986+ Willadseny
TEWE N mre Rz E me g~ ¥
-2 pirlere > APAFHURE > Ll
FLd e 5 Hp s fm e 4 B = 5 2 'ﬁ* B o fAF Bl
FEAF > w0 7 1989# Prather % 114-'m¥e 3
RGP EREFE-SFEF/E 12 &S
AL N2 b5 21990 10 & B sp lmve
T EF A AP BE e A S
(Collas and Robl, 1990) %2 = (Bondioli et al.,
1990) - & T Wilmut et al.(1997):& - # 32 ,sV
EWE 2 A NFR A e o YR BE M2
CRAET o EEE A S K A
TGO iT s filmie > R H EFPHE W
Z-Dolly> &% %7 A g2 w7
WA G2 JR 5N B¢ W 4R (reprogram) 3
itmz kil FRERAET RSB EZE A
515 ",‘TT P2 F7 3 FL5E o 4L {$ > Schnieke et al.,

BT
=



1997%11;}% A LJ,} EY 1w F]F Z—é"jv 1 AEN
oA e iT 5 ik 1‘*?&‘ SR EEAEYA
g F|F K FlE s X -Polly 73 B4 &
AT Y 2% e Jﬂ"Wakayama
etal (1998)/ * © A itz &2 | 82 p 2%
P A1 eP B e (cumulus cells) ~ FF#= 4 L imie
(sertoli cells) % *&u#¢ %5 4w ## (brain neuronal
cells) » Jhgi‘ﬁl%LZ SRR B 4 I
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CO,, 95%#? 41“‘]’ ﬂfi 37 Ci—- % B s 1 /,9]§ 4y
10%75 2 5 ’F DMEM #2 % 7% ¥ %{‘ 10-14 =

6 e BALHINE LIRS o
(_:_) SRR G PR fmPE 2 »},:g;

" B s % 7% (Dulbecco's Phosphate
Buffer Saline; D-PBS, GIBCO 11500-030)3z"
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ﬁ’a%"%ﬁ%ﬁ ER A A
F R PR s U R EA kg et BN
D-PBS ¥ & * o & * 18G 2 ;1 Bf4+e BB T
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g e % ~ 0.lmg/ ml £ % F p& (Sigma
C-8152) » % 2. 2% F % A Bk (Sigma,
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(=)~ FEL PP
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AC followed by a 1 x 30 psec pulse at 2.2
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= S P (U] ug/mL R I ST |
(cytochalasin B, CB) & & 10 ug/mL o FE
= F#r#4]# (cycloheximide, CHX) &2 4 |
PF o~ H O 5 uM 4F S 3 B & (calcium
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(6-dimethylaminopurine, 6-DMAP) EJZ 4 |
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o ETIE R G AF 0 - H
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4 D1127-11 P2 18 147528 R &K

5 L1885-2 P2 27 162852 R &K

6 L4001-11 P2 12 149848 BREX

7 L413-13 P2 21 148991 R &K

8 D1477-3 P2 18 157226 Y

9 DI131-11 P2 27 167911 Y

10 L400-14 P2 20 159612 Y

11 L461-4 P2 18 159626 Y

12 D377-1 P2 23 160983 AB B

13 D1665-15 P2 14 171022 AB 5

14 D1420-2 P2 23 150884 A8 B

15 D720-15 P2 21 163364 AB B

Total 298
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Table 2. Trial of somatic cell nuclear transfer using in vivo matured porcine oocytes

Donor cell derived( 4% m % %k k) Landrace boar (L277-10)
No. of oocyte recovered(® < F* ‘m*z #c) 287
No. of enucleated oocytes(2 % “F#+ ‘w#z $c) 264
No. of cell injected ooplasms(+% #5 18 “F #c) 238
No. of activated cloned embryos(i§ris 2 48 B "2 %) 224
No. of cultured cloned embryos(3% % 2_ 4§ % "2 #x) 224
No. of cloned embryos transferred(# % 2_ 4§ %l %2 #c) 223

No. of recipients( % "2 7 #x) 2
No. of cloned piglets born( ! 4 2_ 4§ %l 7% #c) 9 (PxF 19/223 =4.0%)
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