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Uterus

3

Contraception

Intra-Uterine Device
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http://www.twbbs.net.tw/373070.html
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1- 2% % - {& (brain, liver, muscle ...)

Promoter 2. 2
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- ribozyme
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Julie Begin checks on goats at a Nexia farm in Quebec. The goats' milk
contains proteins that are spun into spider silk.
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Injection of transgene(s) Reimplantation of
into the pronucleus Gene-injected embryos

D

Tg pigs born after gene injection
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Immunohistochemical stain Western-blot
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7 3o
3E | F-VII FIX GC %v FC Juge z I L ¥AaFy X %}n
FRER
(kglyear) 0.3 4 10 10 21 150 315x103
F## i  29x10° 40,000 100,000 100,000 7,000 1,000 3.56
(US$/gram)
o3t 23,
3 E 870 160 1,000 100 150 150 1,120
(105xUS$/year)

Wall, 1996
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(Carst et al., 1999;
Picture from
F. C. Gwazdauskas)
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CMV B-actin
enhancer promoter

Sall (1) chicken
beta-actin

My \pr‘omoter
CMV-IE
enhancer
amp'’

pCX-EGFP
5.5 kbp
J

ori Rabbit EcoRI (1719)

SV40 ori aopit

N Eglt?_'gmb'” EGFP cDNA
e

(3517)BamHl & ERFP cDNA

(3180)BamHI EcoRI (2451)
(2995)HindIll = Pstl (2990)
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Isolation of PAFSCs

Cultured PAFSCs
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Cell fusion (Ds-red+EGFP=yellow)
1. Cytoplasm fusion
2. Nucleus fusion

3, Differentiation [Ds-red only)
4, Paracrine effect (Ds-red only)

5. Cells vanished
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De novo
Qocyte DNA methylation

Formation of
pronuclei

>
Reprogram ing factors)
Cytoplasmic factors DNA demethylation
DNMT1 0-5 h.p.f. 6-12 h.p.f.

HP1

ENZH2
EED
YY1

Reprogramming in the zygote. Cytoplasm factors stored in the oocyte commence interactions
with parental genomes after fertilization. Between 0 and 5 hours post fertilization (h.p.f.), the
parental genomes display marked differences in epigenetic modifications, with the paternal
genome undergoing demethylation and the maternal genome showing de novo methylation.
This accentuates the epigenetic asymmetry between parental genomes. After the formation of
pronuclei at approximately 6 h.p.f., further epigenetic modifications are regulated by the entry
of cytoplasmic factors into the nuclei. For example, DNMT1 is excluded from entry into the
nuclei. These cytoplasmic factors and others have the potential to modify the epigenetic state
of somatic nuclei transplanted into the oocyte. PB, polar body.
NATURE 2001 414: 22 48
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Are There Any Normal Cloned Mammals?
lan Wilmut Nature Medicine 8: 215-216 (2002)

Molecular epigenetic change alternating development of cloned embryos
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(€)

ilization

JoXoNo K- Y- R:X @,
=~ (" \\../) Reprogramming of global methylation in
Mg‘;’e"fg‘e "e:;';e" ;;;2 ;';gg jlggg g;;g (Bﬂg'ggls) (sez'?ggfgﬁg) normal and cloned preimplantation embryos.
(a) The mouse paternal genome (blue) (in the
mouse distinguishable as the larger
pronucleus at the 1-cell stage) undergoes
active demethylation while the maternal
genome (red) is passively demethylated.
Differential demethylation and topological
separation of the maternal and paternal

Fert

Methylation

(b)

§ - - SN genomes continues through to at least the 4-
@ %l @s ;’ cell stage, after which the two parental
—- = = == Nt/ genomes attain roughly the same levels of
Miae TR ik e o R e pemam global hypomethylation (green). (b) Bovine
embryos exhibit the same active and passive
< demethylation as the mouse up to the 8- to
2 16-cell stage, after which de novo methylation
g Is observed (black line on the graph; the
parental genomes cannot be distinguished to
determine whether methylation is acquired at

© the same rate in the maternal and paternal

S chromosomes). (c) Cloned bovine embryos
£ (with somatic nuclei in orange) have active
< . . -

MIl oocyte Activated  1-cell 2-cell 4-cell 8-cell Morula Blastocyst but not passive demethylatlon aCthIty-

somatic egg stage  stage  stage  stage Precocious de novo methylation is observed
in all nuclei beginning at the 4-cell stage. MlI,
meiotic metaphase Il.

Methylation
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ANIMAL CLONING PROCEDURE
Blastocyst(4N) with ES cells

o
OO SIS
(X XD)(S)
OO
e ES cells

2-cell embryos

|
@@ =,

1 host embryos

@@ ol

Production of bisected blastocyst Transferred into recipient

| | |

|
T

'Qz

Transfer into recipient

Nuclear transfer
S BB

Blastomeres Cultured cells

Transferred into enucleated oocyte

1

5\\! E ,\ ; ; i
m into recipient
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Nuclear transplantation
The science of the lambs
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Somatic cell nucler transfer for transgenic pig cloning

i.i_'liii il e LAE

E_Ta_ﬁiﬁaiﬁﬁiﬂiﬁﬂ-nnll

Enucleation

at GO

Injection of
nucleus

(Onishi, 2002)

55




i m X

A EF L2 R FIR
Wﬁ%ﬂ{ﬁ*nmbb’ﬂ

T enn K43t F Apig F o

BFEABIS 2 A NRL $4 52 BATEAR

WPEEFIANNIZF >4 2N WP ErE4 &
EET X S

5\\.{ “j\ﬁ”
A g A & 1
WL oe dk

SS9 1 724 }v;&'@f‘;; =
; 17418 /( /' /\\ }:
Y\ &ﬁ

56



CAFTRAEHN

S TR AFIHAE
CAYEH 2 RS- RETRS
CHFHBLAES

O HTRE G2 4
CLBETHE

ORiEp Wwre i
Sk A
CEF G

57



%K e 2 4 R RF




16 cno| Bl ¥ MU LI

HOW THE MOUSE WAS CLON

DNA s extracted
from the brain

B cells of a male
mouse frozen
16 years ago

and implanted in
surrogate mother

CLONED

CLONED
MOUSE'S
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Endangered Asian gaur
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FIG. 3. {a) The first transgenic cloned beagle with the RFP gaene at 2 months old (R1, also named Ruppy, for Ruby-puppy). (b, ¢} Dorsum (b
and b’) and plantar (c and ¢’} part of the forepaw of Ruppy and a nontransgenic beagle {control). Expression was observed in Ruppy f{right)
but not in the control (left). Notice that the claws and pads of Ruppy were tinged with red even in bright field lllumination. (a-c) Visible light
image. {’, c’) Flucrescence image.
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7 A ¥ Huntington’s diseasefi-3% * 2_ % d F & jz

Towards a transgenic model of Huntington's disease in a non-human primate

a b

a:PARE R RIER T2 ARSI ¥ L@
b:ELBEE FIAYELTLARSES ¥ L

Nature 2008 453: 921
Yang et al., 2008 68
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