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SUMMARY

1. Biological activity of recombinant human Granulocyte Colony-Stimulating

Factor

The production of blood cells is regulated by a range of extracellular stimuli,
including a network of hematopoietic growth factors and cytokines. One of these,
granulocyte colony-stimulating factor (G-CSF), is a major regulator of neutrophilic
granulocyte production and augments the proliferation, survival, maturation, and
functional activation of cells of the granulocytic lineage. Severe congenital
neutropenia is a rare disease diagnosed at or soon after birth, characterized by a
myeloid maturation arrest in the bone marrow, ineffective neutrophil production,
and recurrent infections. In the presented study, the biological activity of
recombinant hG-CSF was determined by the measuring WBC value after injection
in vivo and constructed the transgenic vector for the somatic cell cloning. Using
the ¢cDNA prepared from CRL-11882 cell lines, PCR was amplified the primers
designed from the sequences published previously. The cDNA fragment with 624
bp predicted for hG-CSF cDNA was amplified and then transfected into CHO cell
line. After the rec-hG-CSF protein, we detected the biological activity with the
mice. Two groups of mice were injected subcutaneously with 60 pg/ml of
recchG-CSF on days 0 and 2. WBC values measured 5 days after the first
injection. Mean WBC values were remarkably increased from 8.0 to 12.8. The
values of negative control groups were not raised. The other composition of blood
was not changed. These data suggest that rec-hG-CSF produced in this study
has a potent activity in vivo. Thus, the results of these biological activity show
that rec-hG-CSF could be remarkably enhance by the genetic engineering that
affect the potential activity including the mutants, which added the oligosaccharide
chain and constructed an hG-CSF+hG-CSF fusion protein.

2. Construction of vector of tissue specific expression and production of
transgenic mice expressing hG-CSF gene
The bladder is an attractive organ of choice for the production of
pharmaceuticals because urine is easily collected during the lifetime from a
transgenic animal irrespective of sex. In addition, due to the highly efficient nature

of secretion via urine, the urinary tract is considered to be a useful system to



produce biological materials that might cause deleterious effects when they
accumulate and/or circulate inside the blood system of a transgenic animal. And
the studies on a milk bioreactor system have shown that endogenous milk proteins
are indeed found in the circulation of cattle, especially during the late gestation
period and at parturition.

In order to express the protein of the utility gene into the urine and milk, we
cloned the bladder and mammary specific promoter. we constructed the specific
expressing vector which contains the EGFP. We took the approach using the
mouse uroplakin II promoter to evaluate the feasibility of using an animal bladder
for the production of biologically active hG-CSF. Our study has demonstrated that
an animal bladder can be efficiently utilized as a bioreactor to produce human
cytokines for clinical purpose. The expression cassette harboring the urinary
specific mouse uroplakin II promoter and hG-CSF gene was micro-injected into
one—cell mouse embryos. The produced human G-CSF was harvested from
transgenic mouse urine, and the product has a biological activity. Urine from cows
or pigs can be collected by placing a cannula in the ureter. The combination of
further improvements for the collection method and the transgenic technology

would allow for the large-scale production of clinically valuable cytokines.

3. Introduction of foreign DNA into bovine one-cell embryo by the
micromanipulation and transfection of interest gene into the somatic
cells
Success in the introduction of foreign DNA into a genome depends upon the

ability to ensure that the DNA integrates into the germline. This allows the stable

integration of the foreign DNA into the genome, and the transmission of the
manipulation to future generation, thus establishing a new and novel strain of the
organism. The most successful of these approaches has been the introduction of

DNA into the male pronucleus of the one-cell embryo. Introduction of DNA into

the preimplantation embryo ensures a high probability that the foreign DNA will

incorporate into as many of the developing cells as possible. With introduction into
these earlier cleavage stages, the probability of the integration of DNA into the
germline is higher. Maximizing the production of transgenic bovine is dependent
upon the amount of DNA delivered to the male pronucleus, and also to the
expansion of the pronucleus. It has been postulated that the pressure of the

microinjection of DNA causes breaks in the chromatin.



We also examined the effect of DNA concentration and its expression pattern
in embryos. The DNA used for microinjection was a GFP gene. The development
rates to 2-cell, 8-cell and blastocyst stage were significantly higher in vitro
fertilized embryos than those in DNA-microinjected embryos. The developmental
rates of embryos injected 2 ng/ul of DNA 1is the ideal compromise. The GFP
expression rate of 1-cell embryos was significantly higher than that of 2-cell and
4-cell embryos. And the transfection for somatic cells was used the method of
liposome-mediated with EGFP+mUII+hG-CSF gene. EGFP cell lines expressing
fluorescent protein gene were selected by the GFP expression. The vector used in
this study could be select easily for the expression pattern in the transfected

somatic cell.

4. The production and implantation of micro-injected and NT embryos

It also conducted to investigate the effect of embryo development by fusion
condition on the nuclear transfer. Somatic cells transfected with specific vector,
which contains two genes of EGFP and hG-CSF, were transferred into an
enucleated oocyte and fused with cytoplasm in the fusion condition with 1.9
kv/cm, 10 us. The NT embryos were activated with a combination of 5 uM
ionomycine and 1.9 mM 6-DMAP (4 min, 4h). The fusion rate was 51-68% range
among fusion condition. But cytoplasm lysis rate was increased by higher electric
condition.

The pregnancy rate by NT was significantly decreased. It was about 10%.
Four cloned calves of nine was aborted during pregnancy. Three cloned calve
required delivery by cesarean section. The neonatal mortality of C-section
delivered clones was also high (4/4) compared to that of spontaneous delivery in
transfer of embryo fertilized in vivo and in vitro. And the birth weight of calves
for C-section was more higher than control. Birth of oversized calves and
perinatal abnormalities such as increased gestation length, lack of spontaneous
parturition, higher incidence of dystocia, and reduced perinatal viability of offspring
are frequently observed in pregnancies of cloned bovine fetuses. Disturbance of
feto—placental energy regulation or perturbation in DNA methylation of imprinted
genes has been proposed as likely causes for abnormal growth and poor viability
of offspring derived by cloning or in vitro embryo technology; however, the

mechanism responsible for the perinatal problems is still unclear. Inappropriate



developmental changes in endocrine system may be partly responsible for the fetal

over growth and perinatal complications associated with the cloning technology.
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~-CSFH#AAE w3sl= CRL-11882 A*® F 9F & ¥

G
ERTERS

(]

&

o] primer®]-§ PCRZ CRL-118824|ZF2 ¥ total RNAT- 2]

cDAN 4 % template® 2§ TFHstglon], EJ 747
FAZEA o Z2HE genome DNAE £ % templateZ &8 F3E
pCR2.1MH | A=Y, A7MI4a4

o}, ®ME G+ mUI promoter+hG-CSF, EGFP+mUII promoter+hG-CSF,

o (=

Casein promoter+hG-CSF, EGFP+ bcasein promoter+hG-CSF

2. hG-CSF fd# z224

hG-CSF #H#E A2Y3et7] 9lste] hG-CSF FdxE Ldsta de AMEFE
ATCC AXE 5 SozRE Y2 CRL-11882 A2 E wjdate] TriZole] &3
total RNA % Oligo-dTo]&3}o] first-strand cDNAEZ 3dAdstadct 44
cDNAE ©o]&3}o] hG-CSFE # =3} primer, & 59+ Kozak site?} Kpn I site9}
3o = Xho I siteE #H7bsle] A9 o (F: 5'-tag gta cca cca tgg ctg gac ctg
cca ccc ag-3'; R: 5'-tcc tcg agt cag ggc tgg geca agg tgg cgt ag-3'), ©]= o] &3}
o] PCR %27 °F 624 bpe] band7} g<l¥ 9t} (Fig. 2-1).

Fig. 2-1. Result of human G-CSF cDNA PCR using the RNA extracted
from the CRL 11882 cell lines
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atggctgga cctgecaccce agagecccat gaagctgatg gecctgcage tgetgetgtg geacagtgcea

ctctggacag tgcaggaagc cacccccctg ggecctgeca getecctgee ccagagettc ctgctcaagt
gcttagagca agtgaggaag atccagggcg atggcgcage gcetccaggag aagetggtga gtgagtgtge
cacctacaag ctgtgccacc ccgaggagcet ggtgctgctc ggacactctc tgggcatccc ctgggctcce
ctgagcaget gecccageca ggecctgeag ctggecagget gettgageca actccatage ggecttttee
tctaccaggg gectectgecag gecctggaag ggatctecece cgagttgggt cccaccttgg acacactgea
gctggacgtc gecgactttg ccaccaccat ctggcagcag atggaagaac tgggaatggce ccctgecctg
cagcccacce agggtgecat gecggecttc gectetgett tccagegecg ggcaggaggg gtectggttg
cctcccatct gecagagettc ctggaggtgt cgtaccgegt tctacgecac cttgeccage cctga

Fig. 2-2. Sequencing result of human G-CSF cDNA: 624bp
Underlines indicate the primer sequences

o At ofuiit AVIMES g 2t} (Fig. 2-3). 207719 ofn|eqto =
TAE dom 30719 signal sequenceE 7HA I Q= AowE a#HA Ut

MAGPATQSPMKLMALQLLLIWHSALWTVQEATPLGPASSLPQSFL
LKCLEQVRKIQGDGAALQEKLVSECATYKLCHPEELVLLGHSLGIPWAPLSSCPSQAL
QLAGCLSQLHSGLFLYQGLLQALEGISPELGPTLDTLQLDVADFATTIWQQMEELGMA
PALQPTQGAMPAFASAFQRRAGGVLVASHLQSFLEVSYRVLRHLAQP

Fig. 2-3. Deduced amino acid sequence of human G-CSF
Underline indicates the signal sequence of hG-CSF

K

3. %7

i

o] TRHE ARY

7}. mUII promoter 224

z7 Boldor FAAI FEEAS e 959 moused] WHFHOR
DNAZ 73l A% Uroplakin I (mUID) promoter?] 3606 bpE LA-PCR # o &
ZZ319th AR E primers F: 5'-gaa ttc ctc gac gat ctc gge cct ctt tet ge-3'¢F
R: 5'-cca gga tcc agt ccc age gea gtg gta cc-3'S o] &3ttt 5~ primerol+ Eco
RI site® 3'- primerel = Kpn [ sites #7tslo]l dA38th S% % bande o=

,22,



3.6 kbel Z7]E YEMHO mUIIS promoterdl il

A @712t 2o (Fig. 2-4, 2-5).

3 @

Fig. 2-4. PCR amplification of mouse UII promoter (3606 bp)

1

Gl
121
181
241
aoi
361
421
481
541
601
GEl
T
Tal
B41
a0i
|
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

ctogaggato

toggooctct ttotgoatoo ttgtoctaaa

acctoagtit

agtggotoac
gtgotggoat
ggtggoctag
cotoaggoog
goaggtooat
gottaccota
tasatgtotg
gttaagacto
actocagaca
gtgctgtgge
ctottgotoo
gtgatggoat
tttoocooaac
ggttotgtoo
angacaacag
caaatttact
ggtctgaggt
ttatatgtgt
ggoattggot
caagagottt
gotaacgcag
toatacacag
catactogta
tocacacaca
catactoata
atcatacata

gagagaaacy aaccttotoa tittcaagtt

toasagttac aagocaacac toaccactac
gocococaggay acaggoatge atattattot
tgaggtcaga ctgtggacag atcaggoaga
cagaactact gtogticaag aaggggacas
ttgagagoty actgagoags agaggaaagt
ctttacagot ttgbtgtott ctttactooa
tiggotigag gaacatatgt gtaaggagga
aagaatcaat caaggagagy acagoagaga
ttggoootgg ttooottott gogooactgtg
tttaaatgat ctoagoacty toagtgaago
tgtgoogggg cotocococte ctotocagoto
aattagatgo gagagotcag accgtoaggt
cocagagaaa gotooctagty gaaaagtoggg
tttocoooat gotgogtgga cttaaagtot
aacctggogy ctocggotgg gagoaggagg
gtgcaatgga cgatcaggaa actggttocag
aazaccogaa acttaatitc tttcasaaat
goccatatgt gtgocacagt gtotatgtog
ctotocottte ataatgtgge ttotgoggac
tacctgtiga gocatotocat ggtttogtaa
agacacagac tcacattigg agttagoaga
acacacacas atactocatac acacacacac
tacacacaga cacacacaca tgoactotoa
cactcatoca cacacacaga cacacatact
cacacacaca gacacacata ctoatacaca

cacagacaca ctoatacatyg tgcacacaca

— 28 —

toattttoat atctigotag

agaggttoan
gagtacaaty gocaccatta
agatgactgy gaggeagagg
tgtgggttot gatcocaatt
asggactgca gtooggasca
gaagaacttc tggggoasaga
goggogtoce togtactoag
aggagaggga actigaggga
agacagggtt toggagagag
asaccotoca gaggaactoa

aagagttato
ctoagocact

L= [ T T T P T T P T

gototgotoa
coasaccott
ctgotocagg
ggccactgas
gogatgtgty

aactotoace

aaccaccoat
gogctgatog
tagggagtag
agacgatoto
atgtagottc tgatacaghog
ttasagttgo atttattatt
aggtcagagyg goaagttotog
caaaatgtoca ggoatggtgg
gacgottaca
tgotgtatty gtotasacac

acacttatca catgoacaca

sacttcoctat

cattcacata ttocatacaca

catccacaca cacacacaca
cacacagaca cacacatata

cactocatooa cacacacaca

4 d%en, PCR AHd 3}
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1741
1801
1861
1921
1981
2041
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2581
2641
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2761
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ctoatacaca
caggotgoct
toootttaga
ctggeggtgs
gtotocasaco
attggtttac
gtgagacagt
gtoctgtges
cootooooag
actggotgot
ctggagoato
goocootaoag
agtagootit
agtggggcca
gggcaggaga
ttgtoccagg
acctoototog
tttgotttgt
actoactotog

goattaaagg
tttactogot

goccactags
gtotocacct
cgoagttiot
cotacctaac
ggottttoct
cotacoctoot
totgtootto
ctgocaggac
acctototgg
cagoagoooo
aggasaccoo

cacacactcs

ttgggtagag
tgagatotoo
goaagagggs
tocacatago
tgoagagoag
gtgggataaa
tttaagoott
gtttotggag
ctagaggotog
atctotgotg
cocactttgoa
caggagggca
tgtocactogt
gaaccagagg
catcgaacoo

ctooctggtta
tttttetitt
tagaccaggs
cattogoaco
accogttgoa
cttgotggac
totggagaaa

taggootoag
caaccocoto

acacctacac
togagactga
agtogoggga
coagooagag
gocoootooo
toccactoog

agootgtoag

tacacacaca

actggaactg
tooctoacttt
tacacggtag
acagtgtita
accatatagg
aagagoagat
cooatotooo
gagoagagtt
tgotttgogg
agotoaggto
gtgacaagos
tgoagagoos
coatggotogg
agotgtggot
cagagogacs
caggattgtt
ttaacataag
tggoctoana

atogoocags
caaccgottg
tggaco tacg
totgaaggot
ttaaatacca
ctotoocato

accagggcas
coototacag

gticcagaaa
catoccooott

tgaggotaca
agacaaaato
cacctgttoo

cactoataca
atttctgtit
[ Lt L L Lo i T
ggtgtcaggg
cotgaggatt
tocactoota

ctotggtoac

tocaatoooo

gogtottoto
totocatgga
ctatogagtt
tgagtotoag
cotggooago
agaacctooa
gotgatigga
tgcacacatyg
tigtottgan
gtttototgt
ctoagaaato
coooggtott
ctgtocaagt
tttacctgga
cacactgata
gaattggato
cttactagoo
ttttagaact
tocaggaggs
gagocatact
tagoogaggg

cacacacacg
ttocagotoct
agatcacaca

toaggagatc

taggaggaat
agocooattt

atttttaaag
cotoacotto
cotgoootgo
aaccattagt
cacctagotog
gttotgoato
gtotagaggs
toagtotooo
tgatttacgt
coacogotgo
gggttttgtt
gtagoootag
caccttocto
gtttootaag
ctgtttgtat
agoocttoact
cootoogott
toaggototg
asagooottt
catggototo
agacactoag
coootgoaga
coagotocoo

aggttttict
togotttttg
coRgggagaa
ttooctggoas
caggaagagg
gaaattagas
gogatatgagg
cocaccotaa
cgagotgoto
toCtaagoas
agacaccoac
tataaaaacyg
gaggtgactg
agttagootog
accoaatotg
coogoootoo
gttgotactt
ctgtooctgga
coaagtgotg
gttttootgo

ctactocaco
aacttooott
ctooccagagt
ctatocoooac
caaccottgg
ctagaaaacg

acagaggaac
gotaactaag

agaatgaasa

gtogooaagy gooaagttiogg actggatico

agotaccotg

gggoaggoct

cattggoooo

HEEEtEEHEE CoCAgogoag t

Fig. 2-5. Result for ¢cDNA sequence of mouse UII promoter (3606 bp)
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myrolel H%AS AAA o] § So] WHZ 837 9

ato] 49

Ho

Y}, bovine beta-casein promoter = =4
=
A

=5 &8 #33to] (Aust. ]J. Biol. Sci 41;527-537;1988), primerE 34 (F:
5'-tcg aat cca tct cta tca att aat-3’; R: 5'-ggc tct aat cct ggg aat ggg-3')3}<]
LA-PCRZ T %3te] (Fig. 2-6), pCR2.1 A=Y #WEe] ligation¥ 97|14 E Z2F
(Fig. 2-7) 3kt

O

ol
-

<3

.6 kb

Fig. 2-6. PCR amplification of bovine beta—casein promoter

PCR template used in PCR was extracted from the bovine mammary gland

tegaatesat
ttetotattt
daamsacata
ToEcaac=a
ttatatetat
atcaccante
cestttteta
tetramsata
aettacttta
taatasacsa
atctatecact
toaaaagtac
tettatetos
ctoatasaaca
aaatetatat
trtaaaatoss
cAadcatactt
actesttttt
tatactoant
atttocantt
actttttaas
temetettes
dcatasaacac
atttetoots
accteattat
oatetatacs
atactosssa
atttetacga

ctetatcaat
attacacaat
ctttettita
aaadctaaca
dacAactaadt
ttagaataas
aocaatacaa
atataaatat
gaagateate:
aacaaacctt
AAACIAGCAA
trLttsamste
aottteatit
thgacteact
aaataatatt
traacaaate
tatetaceat
cottacaata
tatatetaeac
Aaanaatacta
trtttttesa
aotetaasct
taacaactat
tatattacaa
agttacaata
Tactosacas
gaattttio
attcaaatos

taatataatt
atotaaacca
tatteetttt
cAataaasasas
teattteate
tattagctaa
gacttetata
aaoatatatrt
tatotgtoss
gtaaaaatoa
acaaasttaa
st tasacs
tetttettos
ataaaacata
tattetacad
cecactatet
tatetoacss
cAatgacssan
tettateaac
cagtasatta
tatteacsas
ateateatat
teaoat tace
Crtacsssaa
atttososac
tttaatttee:
EaCAasaass
actattoott

,25,

cagaattost
tettestoan
cteagaaate
ooacAatatoas
atttatttte
ataatocaas
acagtoasat
atsaasaaas
aaaactotas
gtagtataaa
aEactacttt
tetattotan
tteseteatt
TEAmECTAAA
aagtatotet
agadaataas
ctttetettt
attcactatt
corcatoaata
totttestac
getattettt
cettattans
atodasattar
satoteaaan
LaaEcCaaaa
trtateacat
atamiaasas
ttatttcaaa

Gasasacant
AaaAaciaaa
acactttttt
atamcraamy
chaactteet
tacatagtan
gtattaccat
attateaatt
atatatatat
atacaactac
tataaa oy
tacttatoot
tacectteea
Lo i T i e
aaataaatot
attoacatte
ctetettete
taatttoset
acaatosacs
tteatttoat
coettttaste
ttatttettt
attetttata
acCacdas
ctteoatata
totsaattat
tteattttet
CracAaaaatt

cattasgaaa
At taas b
e bt
cettttetan
crtosserat
atattoattt
CCAACACACA
atoteasast
toaacataat
atttatgaac
ctettattas
aagaceotes
toaatacta
crAattttaat
actttotete
cotosagtea
aceteratet
tacatatata
acgctecact
taatttasta
tatactatet
ctoattata
s batat
tactaaacac
tocrAseTaa
oot ttaaa
aateatacan
ageatgecat
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taaatactat
ttettateet
tacteatett
tettaaaaat
atasaadcaa
taacamsscte
cetoacecat
daagaasete
et test tacs
aattoctoac
taaaatasat
aaaattetac
cAadaaartat
aaatoctaat
gagtattata
tettosatas
crttaatatan
eatttttttt
atatatattt
acacectoat
atsateteta
toactacacsa
aagaaatoct
atteatsaaa
teatatacat
etttaatatt
taataaataa
acttetette
aaataagata
daaatataas
ttaatatttt
treeetaata
ttatacacta
ttgacaagta

atataaacaa
ctactttomsa
tattteasac
AAGSATATTE
ctataaacat
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toaadattaa
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Fig. 2-7. Sequencing result of bovine beta-casein promoter

Underlines indicate the primers
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4. 3g 9 {50 3 hG-CSF EdWy 5

pCR2.1 ®E el A= =izl mUll if—iEEﬁ 7ol SV40 polyA °F 26 kbE 5
of Kpn I + Sal I site$} 3'¢l Eco RV + Hind III site® #7}ste] PCRE ZZ3190
™ o]E muUII promoter’} 224 ¥Hold= el Kpn I3 Hind III site® A &
A 2z a3tk hG-CSFE2 #7et7] $18ke] hG-CSFE Kpn 13} Xho 102 gt
3 3 mUII+SV40E Kpn 13} Sal [e2 A3k siteoll ligation &0l fig. 2-8<4
bl A3} o] mUI+hG-CSF+SV40 WE & +3351%

mUIl hG-CSF SV40
—f——f\:\—mﬂm
EcoRY EcoR | Kpnl hol/Sall ECORY

Fig. 2-8. Diagram of vector encoding the mUII+hG-CSF+SV40

beta—casein &-& ﬁé?ﬂﬂ AWy o5 2ol 75319t pcDNA3Y A2
d == hG-CSFFZAE PCRS ©]83t9] bGH poly &S X33k oF 820bpE
Z 2319 Kpnl¥ HindllIZ ZA@ & pCR2.19 T 24 ¥ o9+ beta casein promoter
aholl =24 3t bovine beta caseinthG-CSF+bGH A %8 WMHE 533

Kp” | Poly AHlnd I

B K n-csp Mool

Fig. 2-9. Diagram of vector encoding the bovine beta caseinthG-CSF+bGH
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5 GFP &4 ¥y 5

¥R FAAE &83517] 918t F= 3 chicken beta-actin promoter?t CMV-IE
EnhancerE 7}A 3 2™, rabbit beta—globin polyAS 7FA 1 A= pCAGGS
o] W& 4*‘1 39 th. chicken b-actin promoter dtF¢ §93 A 249 site?l Xho I
sited] GFP fF4#& =24 st} otdle} 72 chicken b-actin promoter+GFP %
AWy E 53 (Fig. 2-10).

CMV-IE b-actin Rabbit

b-globin poly A
Enhancer promoter GFP

1 ]

Sall Hind Il

Fig. 2-10. Map of GFP expressing vector

6. EGFP+mUIT+hG-CSF+SV40 2 GA18+mUIT+hG-CSF+SV40 & w8 75

FAHFEoR FH¥ HHAWME mUI+hG-CSF (Fig. 2-8)¢ AAZd]
transfection ¥ FA27F AAdE AAE] selections E&4 UAl s7] sl o
3 e Eo] w3y WMEE LY.

EGFP+mUII+hG-CSF+SV40 5°] #¥ & pEGFP-C2 &dWE oA EGFPe ATG
F-E Stop codonZ7tA| 749bp PCReo|-§ FZ3150 2™, 5'¢] Nhel# 3'9 Apal siteE
7}8le] pCR2.1 Vectorel Z =Y &1, primers t&3 o] A3 tpEGFP-F
(Nhel) 5-TCA gAT CCg CTA gCg CTA CCg gTC-3'; pEGFP-R (Apal)
3’*ggg CCC TTA ACT TgT ACA gCT CgT CCA T-3' (Fig. 2-11). Fig. 2-10¢

1% PCR Y& Addoln, &% pCR21d 24 % Nhel? Apal AFEAh=

?_‘r-?‘ FEA RS YERH A
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Fig. 2-11. pEGFP-C2 PCR result and pCR2.1 vector cloning
Left: EGFP 749 bp PCR; Right: Cut by Nhe I and Apa I

pCR2.1¢1 4 Nhel#} Apal® & cutd ¥ pcDNA3.1/ZeoZ £ Agrz HES
ligation AlA A9 elH¥E pEGFP-F(Nhel)®t pEGFP-R(Apal)2] PrimerE ©| &3}
E.coli PCRZ &4 ZA3 Fig. 2-123 #o°] pcDNA3.1/Zeodll 49 H clones & X35}

Fig. 2-12. Cloning of the EGFP cut by Nhe I and Apa I into the

pcDNA3.1/Zeo. Left: cut by restriction ; Right: E.coli PCR result
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pcDNA3.1/Zeo+EGFP W E o] CMV Promoter2t BGH poly AS &-8&317] 93]
t}A] pEGFP (pcDNA3.1/Zeo)-F (Notl) Primer 5-gCg gCC gCg Atg TAC ggg
CCA gAT ATA C-3'; pEGFP(pcDNA3.1/Zeo)-R (EcoR1) Primer 5 -gAA TTC
TCC CCA gCA TgC CTg CTA TT-3'8 o|&3te] °of 1697bpe] A& S% 3
% b 2tk (Fig. 2-13). PCR product® pCR2.1e] ZZ43ste] 2l Axp= &

z o] o ApzlolT,

b

il
it

Fig. 2-13. PCR of Not I and Eco RI primers of pEGFP cloned in
pcDNA3.1/Zeo. Left: PCR result; Right: E.coli PCR result
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npxleo 2 CMV promoter+EGFP+bGH polyA$t mUII+hG-CSF+SV40S A g3}
7] 918 Fig. 2-1401¢] 9% o] EGFPY cutAbxlol i, @ E%2 mUII+hG-CSF9
2 Adtarz ddst 495 YR AT

Fig. 2-14. Cutting rtesult pCR2.1 EGFP

mUII+hG-CSF+SV40 by Not I and EcoRI cut

(CMV+bGH polyA) and

Fig. 2-14¢] ligation A& 3137 98, 5 HITHoZ wtsolx = ¥WEHE
pCR2.1+pCMV+EGFP+bGHpoly A+mUII+hG-CSF+SV400]#  ~ &91&  w# PCRZ
EGFP (1.6 kb)E ZZ3lon (Fig. 2-15; left), ]S tA Xho I A &4 E o]
& Aad Ayes $de dEdgoln, QEZELS HFHOE Notl¥d EcoRVE ot

st A3} 39 kbe] ME <} insert - AAFe] 84 kbe] WMEE 1d 4 A

i

Ve

Fig. 2-15. PCR result of pCR2.1+pCMV +EGFP+bGHpoly A+mUII+hG-CSF+SV40
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dAxow ted ZE =R =i
EGFP+mUII+hG-CSF (84 kb)E +33}%it}.

Nhel Xhol

v

Xho 1
SV40 L pCR2.1

v
L NN

Not I
ApalEcoR1 Kpnl XholSall  EcoRV

Fig. 2-16. Construction of transgenic vector EGFP+mUII+hG-CSF
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F7H R (MI8S o83t &84 HAWEE 53] a8l the) 2 wE] 5 118}
Atk peDNA39] 2= SVAD promoter+NeomyeintSVA) poly AS 918l G418-F (Notl) primer
5 -TgC ggC CgC CCA ggC Agg CAg AAg TAT gCA-3'2} (M18-R (EcoRI) primer 5-gCC
gAA TTC TAT ACA gAC ATg ATA AgA TAC-3'E ©]-835}] pcDNA3 WlE oA Neomycin -
S Igehs 1463ps 3390 (Fig. 2-17; left), ©lE pCR21 ®Edl] A243 2 E Coli
PCR=Z <1 (Fig. 2-17), ©1& EcoRI# Notl AStEAE cutste] 53 A7 (Fig. 13; right) o]tk

=t LLELLLLLLL
—uuuuuuuuuu

[=="

- e e e -

Fig. 2-17. Neomycin PCR, E. coli PCR and Restriction cutting result of SV40
promoter+Neomycin+SV40

Fig. 2-18. mUI+hG-CSF+SV40 cut by Not I-Eco RI and E. coli PCR result

Fig. 2-16°14 Notl#} EcoRIS= st 1463hpE 22 Alghai= duket mUII+hG-CSF+SV40
} ligation 5~ PCR&S! Ak (Fig. 2-18)01H, o5 &RIeh7] #18k] E. coli PCR A3 3749]
colony®llA ligation AFI7HAH] 2H1s}sIct:
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#HFH o= o5 Notl¥} EcoRV Al &40]8 Aehsh - sARIZy= Fig. 2-193 2t}

Fig. 2-19. Restriction cutting result of pSV40+G418+SV40poly A+mUII+hG-CSF+SV40

wba], TRt e (M18S o) &sle] 4] AME A transfection 819 selection &
A= WS =330} (Fig. 2-20).

Smal Xhol

Xho 1 * ¢
* SV40 _ pCR2.1

/ EcoR1 f \ \

Not I
Kpnl Xhol/Sall EcoRV

Fig. 2-20. Construction of expressing vector G418+mUII+hG-CSF
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d SEAE]E A=A At

N
N
2 oy
>
2

P CHOSEAM Y ¥ W3WE (pcDNA3)
: pcDNA3 Z& g o]

AL
oot
J}n hm

o A =} XH A=y 2 CHO Ao
transfections}o] hG-CSFE W& st+= /‘1LL =1
: hG-CSFE& AJitste= Al

o

N
>
ok
Bje

7&& 2 LT 38kl Elisa
o Ak EAske] AF —Eroig}oi Yol WA
7t F-2 A g 4
2. pcDNA3 T EAM ¥ 238 Ay Afaz=zyd U CHO A¥E transfection
CHO

S5 A F A hG-CSFE A4kal7] 98] pcDNA3 Ha e 9] siteol] A =
24 3l pcDNA3+hG-CSFHHE +% (Fig. 2-21)3t9 CHO Al ¥l transfection
A=

MV-IE CMV
Promoter

Pvul

Not I

Fig. 2-21. Construction of expressing vector of pcDNA3+hG-CSF

3. hG-CSF&d 28 Add

G-418 selection °FAlE A2 3slo] 3+ Fol colony (Fig. 2-22)& &2 uj
galdow EEHE AES clolony:E stal Y A= CHO AEX=HH
RNA #3239 hG-CSFE RT-PCR %

hG-CSF¢] mRNA®| 2d< o189
o} (Fig. 2-22).
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Fig. 2-22. Isolation of CHO cell line (left) and RT-PCR result

4, TEAZAM AZEF hG-CSFe| 4 Hi4

CHO BEAxEM AatElojzl hG-CSF AzxgA e F#ES 437 93] CHO
WMEFZSS 3|535te] PBSoA FX43F F=3 T hG-CSF Elisa kit(Bio SourceA}l)
& ol&stel AF 24T ddes &3 2k (Fig. 2-23). CHO Alx 22 77

Az e A 43-81 pg/mle] hG-CSF7} 8] %= AlE clones 13T} (Fig. 2-24).

hG-CSF Elisa Result
16 p
14 —%
12 p
o 1P
S o8} :
~ 06 .

o 0 = 0.0028x + 0.1
Soat y 0(2)0_8X 0.1089
oo b R® = 09726

o N N N N N
0 100 200 300 400 500 600
hG-CSF Conc (pg/ml)

Fig. 2-23. ELISA result of hG-CSF Standard
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hG—CSF Elisa result

100 p
ESO'
()]
S 60 F
I3
S 40 F
(1
$20-
2@
0 a a a I

1 2 3 4
Cell Clone Number

Fig. 2-24. The ELISA result of rec-hG-CSF in supernatant of cell clone
selected

5. AZ¥A hG-CSFe] AT AE

AZFA hG-CSFE A Foste] WdF o Frtse 3oz Agds 4
71918ke] 109 o] FFHA1Z) hG-CSFE AF ol AZFA hG-CSF 60 pgs 047 2
Aol Folate] WP (WBOE Fodz Fo] & 580 A5t £44
rec-hG-CSF FolioA= Fodoz WBCZ S7sksich (Fig. 2-25). whehbA], A
Z9A hG-CSF&= axtdoz Wady 5 S/ 5 USUTh

14 14
=12 /‘ 12
=} /
3
= 101 10 -
2 "
= 8 g 8 — .
6 6
1 2 1 2

Fig. 2-25. rec-hG-CSF induces WBC increase in mice (right: control)
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A 3 A gyl dojag ALk gy
L A4S §R2A e §RE
Aol a9 S AANHe sl sl Ao §FEAL 1
9~2.1kv/cm(10-20us) % § ¥-& 2 Table. 2- 1°ﬂ A Wi ksl 2o] 51-68%2 2 ol

= A lysis &2 0usETH =S &5 UEHUAHL

Table. 2-1. Fusion rate by electric fusion pulse

No. of
Fusion pulse

Fusing Fused(%) Lysis(%)

1.9kv/cm10us 54 37(68.5) 0(0.0)
20us 62 21(51.2) 24(38.7)

2.0kv/cm10us 68 43(65.1) 2(2.9)
20us 80 27(54.0) 30(37.5)
2.1kv/cm10us 66 28(53.8) 64(21.2)
20us 80 21(53.8) 42(51.8)

2. A T A3t Ao o3 w) g
o] 2 gko] stehA &gt Aeld 4A17F <2k 10% FBS #H7Fd TCM199
of] A H° star, &A= TCM1999] 3413 5uM ionomycin (Sigma, USA) 40ul drop
F 5%EQh TCM1999 4] thAl 4A1ZF &< 1.9mM 6-DMAPY] A]
HHOko}M#Uﬂ] o] 2% 2 cells 7419l W& 68-76%, HIRFEZ}A| = 19-48% =
1.9kv/cm20usoll A 7+ =2 v 2 &S YERAY (Table. 2-2).

Table. 2-2. Embryo development rate of electric fusion condition

No. of
Fusion pulse

Fused couplets >2 cells(%) Blasto/2-cell(%)

1.9kv/cm10us 54 41(75.9) 8(19.5)
20us 53 37(69.8) 18(48.6)
2.0kv/cm10us 65 50(76.9) 10(20.0)
20us 64 44(68.8) 18(40.9)
2.1kv/cm10us 61 43(70.5) 19(44.2)
20us 54 37(68.5) 10(27.0)
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S 8l =EFFolA AFET Al 40508 FEo] Holfee xHo
T ( Y-specific primer

=2
H
& PCR #4 % @4 $2 nEsto] Agstan Ak (912 31 4 AZH),

bYS 141 bp

Fig. 2-26. Isolation of bovine somatic cell and determination of sex
2. AMEN Marker (GFP)fAA =<9 HHAI =
A A E W Marker (GFP) ##AA= liposome-mediated transfection
3l GFP W AAE 3¢l 2 confocale] 23 3uUjolA GFP w3 5
sk = A (Fig. 2-27).

H

v 2
|
to  Hu

A

laplay Betamd 100%% VIR Msplay room| 100%) CR

Fig. 2-27. Transfection and expression of GFP gene into somatic cell
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3. Marker A =9 AAE A=xF dddF

EGFP &d A AMxe] wd &5 A7 #1389 ] o] shsbA gdAdst A
AN7F E< 10% FBS A7FE TCMI9el A iekelw, @48 TCMI99e] 34 g
5uM ionomycin (Sigma, USA) 40ul dropell A 4%3F A ]6& T 5EF < TCM1999 A

6

Al 4417 ZoF 1.9mM 6-DMAPel A nl ksl om, alo] A% 2 cells 7449 g
2 EGFP @A 592%= iz Hlaf] o 10%4% wEetom, 2-cell thH]
blastocyst7hA1 o] Wg-e 37.7%2 T2 444%R T} 6.7%% %=, oldd Ay
T olwl EGFP f# A7} widkede] F4 42 4 wjid velvs Axea AlsH
=3

Tabel. 2-3. Developmental rate in the EGFP expression somatic cell

No. of
fused oocytes 2 cells(%) Blasto./2-cell(%)
Control 117 81(69.3) 36(44.4)
GFP Gene group 76 45(59.2) 17(37.7)

HAAHe BdWE EGFP+mUI+hG-CSFE +=9%
mediated method© & transfection*] 7] GFP7} @a = AEE Agste] zhzte] A
EFZ GFPY FAA7F AUEAE7S GFP 50 primerE o] &3to] PCRZ 748t
Atk (Fig. 2-28). EGFP £°| primeri= EGFP-1061F 5'-ACg TCT ATA TCA
Tgg CCg-3'; EGFP-1330R 5'-ACT TgT ACA gCT CgT CCA Tg-3'& 270bpe]

MEE geldtginh o dn ddE T4 AZF B GFP 4448 808 £ A

b

A A Eel|  liposome

o (Fig. 2-28), =3t PCR product®] southern blot 23 4g¥ A= F3549
WE Fee 9SS ettt (Fig. 2-29).
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Fig. 2-15. Map of vector transfected into somatic cell

Fig. 2-28. PCR detection of EGPF gene transfected into bovine somatic cell

Fig. 2-29. Southern blotting result of PCR product
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L I o e R A B B e e R R = i

hG-CSF #d7 =9 AAxe] dxg Fof widd & o534 Zvh Table.
2-40 A Hi= whel o] 9278 g9 A FolA 24E7] 7hA= 61%, 24271 i
Blastocyst 7}Al & 35%< W] 22 &8 YAk olglst A= GFP F Ao
hG-CSF 37+ At o= wf whdgo] vre 107 ARt

Table. 2-4. Embryo development rate after nuclear transfer of somatic cell

inserted hG-CSF gene

No. of
fused oocytes 2 cells(%) Blasto./2-cell(%)
hG-CSF group 92 57(61.9) 20(35.1)
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7h A A YA
42 BCFIAFAE FA9= Addste] bIU9] PMSGS Fo 3% 4

8A17F

B# 54
Fol 5IUS hCGE FOIFHF, s34 #¥3 W F hCGRAF 2A0A dHozy
H ossagth dsle] Fed dAwe AUHF wAFHAE ok 5pl (/)
G-CSFRAAE =05, 7H408 telwe] dao] o] 4goms s ek

41570 9] Aol v

/1\_]
Zqleke] 31979 WAFAE FABL ol Aske] donhelel
AAE Aelel AN B4

I 4ol A g E AT (Table. 2-5).

Table. 2-5. Efficiency of transgenic mouse production

G No. embryos No. embryos No. embryos No.oﬁspnng No.mice  No.of
iniected  survived  transferred analyzed transgenics

hG-CSF 415 319 319

Fig. 2-30. Identification of transgenic mice by tail biopsy PCR.
M: lambda HindIII fragment, P: positive control (injection DNA), N :
negative control (genomic DNA), F1, F2, F3 (female) and F4 (male)
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d AF ek wnjste] FAHL &
W= v 2o (Table. 2-6). 479 foundero]-§ 50Wte] o] 4kat% PCR #4142
b ehl= o] 35%9] dddgkes e A

.
AR

il

tio

A

Table. 2-6. Transmission rate of the hG-CSF transgene to offspring

transgenic Transmission
Line Sex Litter = No of offspring
mouse Rate(%)

1 F 1 9 5 56

2 F 2 20 4 20

3 F 1 10 6 60

4 M 1 11 3 27
Total 50 18 36

F: female, M: male

th. hG-CSF 7] ¢ddA
Fl 3248 xE 2 AsE= 28 s 2 Aed w3248 3
Z 7}l hG-CSF 3 #}e] e ars
loading&}o] Northern blotS A Al 39t Negative control & PCR< 3}
Kol

it (Fig. 2-31) o] o]%9 dde] 2= 298 Ales o83t skl

=l 1 = == -

Fig. 2-31. Northern blot result



Zy7re] Ao WdxAoZEE RNAS 243 3 G
©]-&3to] northern blots FaatAth. 2t7te] lines 2w etlalA 7Hg ©2
S H. 3tk N: negative control, o} e A719&F A2 ZF 2H oA FE3 RNAQ
185@- 28S rRNAE RHo51

29 gl AFARFH 24 2A4& AFASIY o]ZFE & RNAE 7HA 1
RT-PCRE 43039} Fig. 2-32¢ Zn waeld Soldew wdds gaw
= 99}

tlo

M Tt- Sk- Bl- Tt Sk Bl Kd Br Li Lu

23130 —>
4361—>
2027—>

564 —

—

Fig. 2-32. RT-PCR result of each tissue expressing hG-CSF
M : lambda HindIII fragment, Tt— : non transgenic mice testis, Sk— : non
transgenic mice skin, Bl- :non transgenic mice bladder, Tt : transgenic
mice testis, Sk : transgenic mice skin, Bl : transgenic mice bladder, Kd
‘transgenic mice kidney, Br : transgenic mice brain, Li : transgenic mice
liver, Lu : transgenic mice lung.

2t 2H YA hG-CSF #Fd#e] o4& A5

29 Alse] Feb v AAE kA W wm3xAS o8 10% NBF bufferdl
N nAS s Bge HEF sume] A A UL gelatine® FPE &0l
o] &2t} o] £do]=% Primary Antibody (SC-1318, Santa Cruz)E 1: 5002 &2
3 A ale] Lo A 2417+ w43t} Secondary AntibodyE ALl A 3087 A E)

a1, Streptavidin-Horseradish Peroxidase(HRP)Z 30min%t ¥F3-% AECE substrate

ry

buffer-hydrogen peroxidase®] mix3%+F # Hojryd Hke &£ E 3Ql%

o
=
counterstain® 2 mayer’'s hematoxylin &2 QA3 A3} Fig. 2-33¢F Zt}.
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Fig. 2-33. Immunohistochemistry assay showing the bladder-specific
expression of hG-CSF in transgenic mice using polyclonal goat antisera
hG-CSF: A and B are bladder, C and D are ureter, A and C are tissues of
transgenic mouse. B and D are tissues of a non-transgenic control mouse,
respectively.

5l hG-CSFel A4k 24

41570 9] el vIAFGe] 31970 SAE ol Aste] dovtele] AxE A
Aete] AR BAG A 4TS Fdstgon, 1 F 3 AR FIS A
st garEoll §AAR Aol AFoRYH £wd Fog H5F b ELISA
kitg ol 43to] =43tk 38 AT FlZolA 3-10%0] 714 =gty Aelo]xel

Aol ool A7t v skA = &okth (Fig. 2-34).
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Fig. 2-34. Enzyme-Linked Immunosorbent Assay detecting hG-CSF in urine and
serum from transgenic mice

o7

b A wgol A AAkE hG-CSFe A4 A7 %
=0 2XE hG-CSFZ 7
S

Al

= S A 2X10°7He] A E7}
£ welle] 7H7te] FAAG vhgo] AB SN dojdl 23S AP F 48
o

(o))
AN
3% cell counting©. 2 =2ttt (Fig. 2-35).

G CSF proliferation assay (10ul)

16.5
16
15.5
15
14.5
14
13.5
13
12.5
12

Cell number (x 109

Fig. 2- 35. Cell proliferation of DMSO-treated HL-60 cells upon addition of
transgenicurine
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AF. hG-CSFAAbol wh& vhg-2 H ool A o] G4 <5

ofefj o] Ztzte] Al'g o AHE v 3 vy A S AFH AT Seto] =of] 2 =3
tH& May-Gru'nwald-Giemsa "9 & 2 @& 3 th3 Z4zhe] o} A 25 S48t
Controli #} Transgenic A}°] ol 2142 §l3lth

Table. 2-7. Peripheral blood Cell Levels in hG-CSF Tg and normal Mice

Normal mice Transgenic mice
3-2 line 3-5 line 3-14 line

WBC, no. X103/uL 3.25%0.730 2.84%0.230 2.45£1.030 4.215£0.195
Differential count (%)
Neutrophils 0.555+0.045  0.335%£0.095  0.425+0.305 0.52+0.520
Lymphocytes 0.68+0.680 2.47+0.150 1.89+0.620 3.765%0.205
Eosinophils 0+0.000 0+0.000 0+0.000 0.005£0.005
Monocytes 0.005+£0.005  0.015+0.015 0.13£0.100 0.01+0.001
RBC, no. X10s/uL 7.87+1.050 8.96+0.520 9.8+1.100 9.235+0.195
Hematocrit(%) 42.45+3.650 49.8+1.000  51.45+4.350 50.55+1.350
Hb (g/dL) 13.1£1.700 14.3+0.500  15.25£1.250 14.7+0.500
Reticulocytes, % of

2.62+0.550 3.6+£3.600 3.08£0.800 2.475+0.355
total RBC
Platelets, no. X103/uL. 521+148 656.5£59.5 808+40 555.5+0.5
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2. o2 G-CSFE &EH|st&= ot
7}F. beta—casein promoter ©]-& hG-CSF & & 73 A

beta-casein promoter hG-CSF 3 zto]§ AF A mAFH = 341719 +4
= olAsto] 48ute] o] AkatE AAlsto] FH gk geld 5“%“47} FAAE A A
gl stk ol e Ay Hure awoR Wdste AF 9 vt AnEs e
i sl et.

AL

=
o
=

Table. 2-8. Production of transgenic mice expressing hG-CSF into

mammary gland

No. of embryos No. off spring )
Gene No. of transgenics

transferred born

beta-casein

hG-CSF

341 48 6

Fig. 2-36. identification of transgenic mice by tail biopsy PCR
M: lambda HindIIl fragment, P: positive control (injection DNA), N:

negative control
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Tabel.2-9. Transmission rate of the hG-CSF transgene to offspring

No. of No. of No. of Transgenic
Founder line  sex . . . . .
littermates  offsprings transgenic mice Ratio (%)

1 F 4 28 12 42.9

2 M Dead

3 M 4 36 11 30.6

4 M ND

5 F 1 5 4 80.0

6 F 3 28 18 64.3
Total 97 45 46.4

F: female, M: male
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Aol wiFel ol &¥= A H7E wA(TCM1999t &% mH7E =iA
(IVMDI101)7F & Ao ddo v 93-S HES A= Table. 2-107 2
th FA4&2 IVMDI013% TCM199 wi=| 7} Z+2t 71.8% 9t 65.3% = A1 H] =gk 7 &Fo] gl
th 8MEZI7hA 9] &S IVMDI01 wiA| 7} 47.2% =4 TCM199 wj#] o] 24.7%0°l
Hlgle] st A ¥ Aol o (p<0.05), #WrE7LA] wdge 747t 20.4%<)
16.0% %A frel/gde] AA-HA 3%

Table.2-10. Compare the development rate of embryo produced by IVMD101
and TCM199 culture system.

No. (%) of embryos developed to

No. of oocytes

>2cell 8cell Blastocyst
IVMD101 142 102 (71.8) 67 (47.2)a 29 (20.4)
TCM199 150 98 (65.3) 37 (24.71)b 24 (16.0)

L v Aol o3k ket

Ao wjeke] ol&¥ = A HrF wix(TCM199)¢ &3 w7 wi = (IVMDI101) 7}
DNA (mUI+hG-CSF)7} wAlFd g9 A ] e = 4TS HES 2
7} Table. 2-113 o} F=A4E&, 847 €@ wiwt£r] 2d8-& [VMDIOL wWi#7}
747} 472, 250 2 5.6% %A TCM199 #9165, 35 2 0%l Hste]l o8k =
2 A oA (p<0.05).

Table. 2-11. Compare of the development rated of microinjected embryos
matured and culture in serum with or without system.

No. (%) of embryos developed to

No. of oocytes

>2cell 8cell Blastocyst
IVMD101 72 34 (47.2)a 18 (25.0)a 4 (5.6)a
TCM199 85 14 (16.5)b 3 ( 35hb 0O )b
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oL fA ER R W AE e B s 9%

+ = G-CSF, GFP % GFP+G-CSF9| 3% /9 frdas mAF<]
sto rdshe] edAel vA= ¥ 24 Ak ved 2u 2AEAA =
stalot, 8AlE7]ell= 20%0]8t2 FA Al ok blastocyst7hA =

(@]]
[@]]
X
o
ki
fru

3

Table.2-12. Effect on embryo development rate by the injected gene (GCSF,
GFP and GFP+GCSF

No. (%) of
Gene type n
>2 cell 8 cell Blastocyst
sham inj 80 66 (82.5) 22 (275) 4 (5.0
GCSF 150 96 (64.0) 31 (20.7) 6 (4.0)
GFP 260 140 (53.8) 60 (23.1) 8 (3.1)

GFP+GCSF 156 86 (55.1) 27 (17.3) 5 (3.2)

H A=) Wl o3t st HaEs FAEY] fste] mdA v AFYH
piezodl €% FUue] wlawa Avhs obeje] EolAl eha ksl o] oF 2-3%
U= o} W& wa g dehgow, pezo A2 ORF Be AFE ngloy

O

2 PEHolol Ao AR,

Table. 2-13. Effect on embryo development rate by micro-injection method

(micro and piezo injection)

No. (%) of
Method n
>2 cell 8 cell Blastocyst
micro 175 54 (30.9) 27 (15.4) 4 (2.3)
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piezo 33 36 (67.9) 14 (26.4) 2 (3.8)

o A Y9l o v we

E g BAS) Slste] A Az 2
el FUR AR T 29 5 o 0 $42E st A

AR
™, A3} cleaved embryo

[©)
S 6-7%2 Aslel SI%F FPyol Aabdeleks A% Bl & £ U

Table. 2-14. Effect on embryo development rate by gene injected site

No. (%) of
n
>2 cell 8 cell Blastocyst
Pronucleus 120 90 (75.0) 20 (16.7) 8 (6.2)
Cytoplasm 100 35 (35.0) 6 (6.0) 0 (0.0)
cleaved embryo 104 96 (92.3) 48 (46.2) 8 (7.7)

ok el ol MAFES P SR Wk vHE G

O

TAE FAAY Fo] FAT Ao v A= aHE A 27 2ng/ul
A Foll A 7 =2 blastocyste] o] ASTh 1y, 8ng/ul oA g A
oAM= HjdEEo] 0= Ve F o] dng/ul ool A Rtk AE AU

Table. 2-15. Effect on embryo development rate by gene injected quantity

No. (%) of
Quantity n
>2 cell 8 cell Blastocyst
2 ng/ul. 122 66" (54.1) 26 (21.3) 10 (8.2)
4 ng/uL 137 39" (285) 20 (14.6) 4 (2.9)
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8 ng/ulL 104 30" (28.8) 6 ( 5.8) 0 (0.0)

Q] AT e dd EAAve tey 2ok owdeo] 23yl uel ¥
Bk g-o] 1A|E7] 51%00A 4AE 42% 5 HiRFEE 33%=E SolAE= Agkolqdtt (Fig. 2-
37). FAHTEL 1HAE7]9] 100%2 Axsha vinbEr]o| = oF 126%=  F243] SolA
t}
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Fig. 2-37 . GFP expression during development in vitro
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Fig. 2-38. GFP expression rate of microinjected embryo

o (Table. 2-16), 3

, 1-2cm®}F Iemv|RHe]

W& CIDR9F GnRH Az¥3& AHE-3HS
Z50 Ae7]E ol&ste] A% 2em o)

, 2, 35 o2 &3ttt (Table. 2-17).

Table. 2-16. Treatment method of estrus synchronization with CIDR and

GnRH
PGF2a 30 Recipient Embryo
CIDR CIDR IV mg Estrus selection transfer
D-0 D-6 D-7 D-9 D-15 D-16
PGF2a 30 CIDR Recipient Embryo
GnRH GnRH IM mg remove Estrus selection transfer

Table. 2-17. Estrus expression rate by the estrus synchronization

Treatment No. of Grade of corpus luteum(%)

method Treatment | Estrus(%) 1 2 3 Follicular cyst | Total

CIDR 26 26(100) [17(65.4)| 5(19.2) | 2(7.7) 2(7.7) 26

GnRH 26 25(96) |14(56.0)| 6(24.0) | 2(8.0) 3(12.0) 25
ks g2 Z17F 100%9F 96% = YE o™, o235t r]o AEst 153 A 9
=E &2 6549 56%% CIDR A elelA va A vekwe. =3 GnRHﬂ g5
TEE FEo WXAE JIFS golrv] fste] wAHFAe HAFLS GnRH
(Receptal®, 5mD< x2S APAA5-6m)S Fodan 24 & 593 7d4 0
T Ay gz A e 5L 79A Aol vt

AWM Folg ANHs] T2ES
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Table. 2-18. Serum hormone level on day 5 and 7 after hormone

treatment
control 1 treatment 2
day . .
Estradiol-17fF |Progesterone| Estradiol-17F |Progesterone
(pg/ml) (ng/ml) (pg/ml) (ng/ml)
Day 5 1.03+0.19 0.77£0.34 1.20+0.47 1.59+0.28
Day 7 1.10£0.15 1.53+0.68" 1.00+£0.25 3.24+0.54"

ab P<0.05, duncan’s multuple range test(meanzS.E.)
1 saline 5m¢ intramuscular injection

2 GnRH(Receptal®, Upjohn) 5ml intramuscular injection

el o]

I3t Al FA43 o]d F FH&2 CIDR AgrolA Adast g4z
27} 66%, 60%2 GnRH 727 (22%) 5 th fol4 o w2 AdE At o
A AT oA s A wAErIst W2 CIDR AZWyE 48s= 2ol GnRH
Al Bt &34 ot} (Table. 2-19).

T
T
o
fi
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ol

Table. 8. Pregnant rate after embryo transfer with treatment method
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No. of
Treatment method Embryo
Embryo transfered Pregnancy(%)
fresh 6 4(66.7)
CIDR frozen—-thawed 5 3(60.0)
total 11 7(63.6)
fresh 9 2(22.2)
GnRH frozen-thawed 2 0
total 11 2918.2)

3 WAl SR A % o]

7h BA AT FHE 2 FobA| AlF

AW, A, vAFY 2 EA AT FEHE, ik, A7 " Fobx e A
ZAMSE A3 = Table. 2-203 24 FH &2 A ko] 56.3%ZA B-A 4
9] 19.4%¢} vAFdHE FAAHFH 14.3%°] Hlste] FolsA =kon (p<0.05),

o
=
o
ARAUAE ool AP YA fUES NARYD $YRol ol
)
o

=
4 o
o

an soe e Exﬂ
FolA o] Ht 25.5kgel H] 3o

-5
o
o 1)
Jo
)
o}) d
ﬁ‘l
SN
S
ol
&Y
w
O
o}
>~
()]
o
fu
>
2L
=
n
o
)
Jo
)

Table.2-20. The pregnancy and subsequent calving of the bovine blastocyst
produced by nuclear transferred or in vitro fertilized

a,b: Values in the same columns with different superscripts are significantly
different (p<0.05)

'NT: Nuclear transfer
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No. / total (%) of

Pregnancy Abortion

in vivo 9/16(56.3)" 0/9( 0.0) 278.8+1.8 25.5+0.9"
in vitro 9/30(30.0)*" 2/9(22.2) 289.445.1 31.0+2.5%
Microinjection  2/14(14.3)" 1/2(50.0) 291 25
NT! 6/31(19.4)" 1/6(16.7) 281.4+3.1 39.9+3.3
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Table. 2-21. Parturition results of recipients transferred blastocyst derived

from MOET, IVF and NT

No. of live calves at Day 10

Source of No. recipients / No. of examined calves
embryo (head) normal C-sec'
in vivo 9 5/5 -
in vitro 7 5/5 -
Microinjection 1 1/1
NT? 5 1/3 2/2

1 . . .
C-sec: Cesarian section

’NT: Nucleat transfer
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Table. 2-22. Survival rates of calves derived from embryos produced by in
vivo, in vitro or nuclear transfer at Day 1, 30 and 60 after parturition.

No. (%) of No/total (%) of calf dead during
Source of .
embrvo No. calves calf lived over
Y Day 60 - Day 1 - Day 30 - Day 60
in vivo 9 9 (100.0)° - - -
in vitro 7 6 ( 85.7)™ - - 1 (14.3)
Microinjection 1 1 (100) - - -
NT! 5 2 ( 40.0)* 2 (40.0) 1 (20.0) -
'NT: Nuclear transfer
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Fig. 2-39. Photography of born calves after C-Sec and abortion.
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4. EGFP+mUII-hG-CSF v A% 2 NT A& 3444 gl
b vl Al Ao 2y
EGFP+mUII-hG-CSF 73 #t9] wAFd ot e T8 S 3
= o
= H

Ae olgste BAE AnA, oleld Avhs GFP ©
Stk ma, w) el Aol Wk P ddol Fashs FAE dehi

Fig. 2-40. EGFP expression of the embryo micro-injectected with EGFP+hG-CSF
gene
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Fig. 2-41 . EGFP expression of NT embryo
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Tabel. 2-23. Effect on pregnancy rate by the NT and micro-injection

partu-— present
method n pregnancy  abortion
rition pregnancy
Nuclear Transfer 31+30 (61) 9 (14.7%) 6 (16.7) 1 2
Microinjection 16+19 (35) 7 (20.0%) 1 (50.0) 2 4
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