N
Lo

)

(HA=A 8)

g

e

Y JZ oo o

to 12 o

roh f0

fob (4 i, ot

Lo p>

i X2

e D ol

3cm

HRIEEN3
11-1543000-000477-01
5cm
y
OI7h KBTI MAS 93 HT
Het Ao 7Y

(Production of transgenic cow for
secretion of human bio-reactors)

4cm




T
MI

&l

il g

Al

ERQEEE

ik

a9

2 A

€]

!

770 HuAR AlEgy

@ o

Eas

09

)

C

04

2014

v
T
e
_fo_l
3

i

Tor

A

AT A



I. A7 53 2 B84

& FATS o] &3 AFe A AHHLE o]8d F USs AERE Ido] HUL, HZ v
FAke] MHE 9t A HE AT "aAo] dFHAT V= HA &7 Hold AlAE
e B2 A & AFE WF AFHORE o] FojHARE, HTo| FAA HEH e R
FAT g 71E FHoR AXNITE FAHOE #FHE AFE] FyH T Ut FA T =
WollAe 34 A8 & A77E v AdHo=R o|FofFo wel I AF FFol A A=
I HojAa Qlo] #HH AT Hedo] qFHAG wepA] B AFE AT w9 AL
& P o R HA fAA AD V&S FH LY A2 feuvuE 2d & NS
e 2 550]

D Ao mi A Alzd"e] HAARE T3 A9 AT 2 Fd A wjof A

4) Reporterd @ 3+ & wHjo} o]2] & At
5 AFE&T A Ty 4 o} AL 2 o]

V. d7Med=

D Ale] v Ak Alz=dle] HAH3LE F3 Al A 3 Fd de vjop Ak

- FEA A 240 HMItE 53 A AT wjor ¥E FF 2 2 ST HEE
.‘I

7FE % A Wk =9 A

ol

A A
Hjole] EHAS §AA AGHH O 2 transposon WHS ALE P, oS
| o7 AAME W



4) Reporterd @ 3k 4 nwjo} o]2] B A2k

- Reporterf-#A A= transposon Al 2=®lel] & &3l E3# < & A3 njo} A4k
- Transposon FXAE FAT] HA Fdste] A Ag wjo} A4+ B o] S
g & AL

5 A &

3 0 0 & woh AL B o]
- A% FE W B AL FY P BA wjop P4+ 8 o4
- A% 4 W BE fAR SR HAFY

V. d74% 2 4328 AS
D AejuhF A M-S 53 AT G A=we] kA3
- Y v A 55 E EHlS oI, olgk #d AlE3E A

2) B FAAE axFHo g Lo AAME g ujole] AG
- TransposonHy ¢+tA =S 53+ 2 A o} A Al = Fdk

=
o
- ¥4 A% 29 gHom A AE B Y AJ2E AT 7R &9

3 A8 FHA A AnY FHOE FA AP wloh Y4 AT
17 54 B fE B As" e B9 AW A% 2 A 7w o
ko3
=

i
o4 e BF B4 A AW, AFS B 2 2l

=

i



SUMMARY
(FEL8FE)

I. Title
Production of transgenic cow for secretion of human bio-reactors

II. Objective and Rationale

The necessity of transgenesis in bovine embryos has been raised because in vivo or in vitro

fertilized embryos is well developed to date. When the first cloned cattle were born,
transgenic research in bovine field is very limited due to low efficiency of gene delivery or
understanding gene modification. However, recent rapid gene engineering technologies in
bovine cells and in vitro culture improvements enable us to be more close to efficiently
generate transgenic cattle. In particular, those research activities have been active in
developed countries like USA. However, the research in transgenesis in cattle at our country
have been done with limited condition and resulted in increasing scientific gap compared
developed countries. Therefore, the need of those related researches has been increased. The
aim of this study is to improve the in vitro chemically defined system and high end gene
technologies in bovine cells or embryos for producing the transgenic cattle with human
bio-reactors.

. Research Contents

1) Producing in vitro fertilized embryos or transgennic embryos using Improved in vitro
chemically defined media

2) Developing effective gene delivery system in bovine cells or embryos

3) New approaches for inducing cell lines using embryonic transcription factors

4) Producing Transgenic embryos with reporter genes and its transfer

5) Producing transgenic embryos with human bio-reactors and its transfer

V. Research Results

1) Producing in vitro fertilized or transgenic cloned embryos using improved chemically
defined media

- We improved in vitro culture conditions via modifying defined culture media in terms of
blastocyst production and freezing-thawing survival



2) Effective gene delivery system

- Transposon gene delivery system were used for effective gene delivery into bovine
fibroblasts or embryos

- Confirming the exogenous DNA (reporter or human proteins) in bovine cells

3) Cloning bovine embryonic transcription factors and inducing the cell lines

- Obtaining bovine embryonic transcription factors and applied those genes into bovine cells
- Generating the protocols to produce induced pluripotent stem cells

4) Producing Transgenic bovine embryos with reporter genes
- Producing transgenic bovine embryos with fluorescence genes
- Generating a transgenic cattle using fluorescence gene microinjected system

5) Producing bovine embryos with human proteins and its embryo transfer

- Generating the bovine embryos from microinjected and nuclear transfer with human
protein genes

- Bovine embryos with bio-reactors and transfer

V. Research Achievements and applications

1) Improving in vitro chemically defined media

- On going to prepare patency and considering its related commercial items

2) Effective gene delivery in bovine embryo or fibroblasts

- Development of transpson gene delivery in bovine cells or embryos

- Producing a mutant cattle and its application

3) Developing the transgenic cattle for bio-reactors using effective gene delivery
- Establishing cell lines with human protein genes

- Further mutants embryo transfer and preparing industrial approaches
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Ao g AzZtAT} olu] GTC biotherapeutics®E A Z e 2
Al A AN7EA] 9 AT

[‘

WMo ge EdE ¥4 ¢ g

< el A e AAste] A

u{m o
2

AA 22 Fo) BAZL 4FE F & A L 9& 5 ST ZRFENA Hgsol, B
E—OFOﬂ 2 st gaE HelFEd, ok AT YR A 39, £4 $EO 39
45 AAH AE Vs FA B

7tEol Ao BAASETE A

3 Az gE3le did A7t 3= o] 20060 Yamanaka 1E-S Z7] wiol AL fA
AHE o] &3te] mfgxof AMEE GRS THEAEE THET (Takahashi et al., 2006). 22
WHoE AHAAAE AEEHo|A HEEE o] &3 A Te] oS FAHdeH, 4 3
Aol gk d77F B S 23 JPHI Ao JE3 WAl Ee 5A 2 ectoderm,
endoderm % mesodermo. 2 ®E3}x 31, o]2H o2 A QoA F3k F2o] 7lsstH, o} 7]
Alzel 1 Aol g FARSt T Holth Iglal AANZ FEA o]&sh= wo] Az A
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H 2% el 7l o1

U] A 4%

alphal-antitrypsine e fFolAl A4+ (PPL Therapeutics, 1991).
AA Hzx2 BA o A4+ (Wilmut et al., 1997)
FAAg A F A4 (Schnieke et al., 1997)
GFP g 3 EA A A4+ (Park et al., 2001)
A9 f 24 WsE e ¥4 [A3k & AY4F Brophy et al. 2003)
23 FAAS = Y2+ (Lai et al., 2002; Kolber-Simonds et al., 2004)
2 BA 4 A4E (Wall et al., 2005)
prion protein knockout 4 AJ4F (Kuroiwa et al., 2004; Richt et al., 2007)
z7] "o} AAF FHAAE BT vhe-29 JE3 TsAME ) (Takahashi et al., 2006)
Human albumin/lactoferrin & A§4+st= 49 AY4F (Echelard et al, 2008; Yang et al.,, 2008)
Generation of Red fluorescent protein transgenic dogs (Hong et al., 2009).
GFPE Wdst= 4 A2 g% A4 A7 Xu et al, 2013)
ZFNs& ©o]-&3F fA1o A lysostaphin gene@d&d A A4 D A= (Liu et al, 2013)
TALENS- o] &3 thefdl 25 & A FHA AlA A3 (Tan et al., 2013)
TALENS ©]&3% £ #3dx ¥3dS F3 human serum albumin A34F 7]dF A

(Moghaddassi et al., 2014)
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z PCRAZ of A&t BA wiwE f
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A EA AP AP, A
g vt A PCRE F3A
A EHe AFsAUT

MY b4 A4S AAAE
2ZHE cDNAE FA4E& 32
g E cDNAZREH A9 %7]
Hjo} HAL FHAE &8-S 3
3, yol7b o]& multicistronic
expressione ¢34 extension

2o R AZ 35 L R HHx FEY, 2dUEH 94,
Faz =9
i pere AASte] F7EA] o]

eI

2S5 AEstr] 93t PCReS
FgatHRa, £ o ZHFH
cloning S %3} gateway PCR
¢} EZ cloningS =93l 38
stA . Hol7l Cre/LoxPA| 2~ Hl
7 PhiC31'& FAlo @A I&=
AR A2"ES 83t 9

T W9 recombination¥ & A

PCR/gateway cloning/EZ €8 AL olgA ¢

AR E@ A" A cloning/transfection/gene AEY SAA 2FEH Axrge
detection/infusion cloning Fugene o]&3te]  AA X

=3t E9dE #FHEAY

grl= reporter- 2 A}

(GFP/RFP)9 ¥d & A
A, LacZ@d S A &3t
MEE AE3A Y

ANZ2E FAA &8 Aj2=9 H
%4 93l infusion cloning<
SRR =

Infusion cloning
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Generate 2 inearized vector
Step1

Design gene-specific primers with 15 bp extensions homologous to vestor ends
Stap?

Tl ¢
y [
Amply your gene of interest —
Stpd ¢ 7
P
[ |
Mol \

Stapd

Spinecclumn purfy
OH Ston
Stops
/
//
A Setupthe InFusion cloning reaction
Staps

N
2 sy
uliedocr

et

O

T5minal 3¢
Wylialloums ¢
Incubate cloning reaction [ S
Stap? A o=ty
K
¢ v / = k ey
YR \

Transform competent E colf with the raaction mixture
Stap3

!

Scraen clones

@

a9 2 fdA 22 RAR

Ho

ol\

Western blot

AT AN AHLH western
bloting 7§ &

20uL of sample + 5ul of 5x
sample buffer

Mix and spini down at RT

Denature protein samples by
boiling for 7 niin at 95-100°C

Centrifuge at 13000rpm for
10min at 4°C

Prepare 12% precast gel and
Transfer to tank (Bio-Rad)

Load Protein marker (5-6ul.)
and Samples (25ul)

Electrophoresis at 200 volts for
30 mins till the dye front
reaches the bottom of the gel

Transfer of protein  from

_13_




SDS-PAGE PVDF

membrane

gel to

a9

3 )

A transfer3A

Transfer gel on to the
pre-activated PVDF membrane
placed on the two pieces of
pre-wet 3 mm papers kept on
the anode platform of the
Pierce Fast—Seimi dry blotter

Place two pieces of pre-wet 3

mm papers on the gel and add

Pierce Fast-Semi dry transfer
buffer

Place the cathode plate
electrode on top and connect
to powef supply

PVDF
membrane at 25 volts for 7

Transfer protein to

mins

B o}

o] 4

HiHEZE 0.5mI(=E 0.25 mb)
strawell 29ES & Fof wiw
T 74 He dig 2] o)A
g = oF 40
A dAl
H iAo
z18 5t
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Ll
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= ’“’\]“}%‘3} 2E AE
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EYste ArHez st
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stat. gAdsE Holes g
A Ao two step HjY¥ AlX
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24 A2

L A Wi A A2Fe HZH3E T3 A9 s3S

7h AL ds A

of we el W A4

ALl 5ol
of A= EF}E AP3A ol oA HE
&8 SU7FSFRAA T, HibHkaE A4 B8

Gl l—‘s 8312 olry] $)3te] VEGFS} NGFo| ¢ mi

FolHoT 2784

5 P A Hjor AL

Zo| A7tetel 4
A3} 7ol VEGFSH NGFe| HelAl #]9)
skh (1Y 4).

]

Treatment (ng/mL)e Replicate.  Total oocytese Rate of MII (%)
NGF (0) Ra 1726 55.06 = 5.55¢ ?
NGF (10)- 8o 173« 57.40 = 13.80- ®
NGF (100)< 8o 170+ 62.75=19.41- ¢
NGF (0)- 110 1524 51.77£3.05% |J
P
VEGF « 11+ 147- 56.30=5.752bs
a
VEGF +NGF (10) ~ 11e 151« 67.69 = 11.07 beo
a
VEGF + NGF (100)~ 11e 149- 72.24 = 7.81 %4

Values (mean = SE) in same column with different superscripta, b,c

and d indicate P < 0.05.~

VEGF was vsed at 100 ng/mL.«
Treatment (ng/mL)e Oljgftf; Replicate- géigéii: ]?’RE:;:EZS;
Controle 109« 7o 62.69 = 4.40 2 12.03=9.73 *
VEGF « 108« 7e 73.50 £ 5.832bs 16.07 £10.26 7
NGF - 108+ Te 75.02 + 7.562%0 13.01 £9.97 »
NGF +VEGF « 112 Te 87.01 £4.69 ™ 19.85 £8.92 ¢

Values are mean = SE in same column with different superscript a, b indicate P < 0.05.+

VEGF and NGF were used at 100 ng/mL each.~

a3 4 VEGF$} NGF&

oj&7 A9 A= Bl o

rot

23}
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Ao s 158 S7HX 742 2 'S Br] ffste] VEGF, NGFad #3423
HS g B PCRE ol &sto] Ak, 1 Axke ofefok Zdn (LY 5.

A C+
= 757 o
1.25- o 1
1 E=3 Control = & EOGT:”D
s S =3
: 1.004 E=3NGF b .3
= | g
8 ors] E< 15 %
3 © E =
= =
E E 0.504 a 10 2
§ E
& 0.25- = 1 =
& s =
0.004 o by
oh 4h sh 24h
Time
B D-
G- *EK

1.751
1.501
1.25+
1.004
0.754
0.504
0.254
0.00-

Relatlve abundance of
KDR
o=
L
e

Relative abundance of
VEGF164

Oh 4h 8h 24h
Tima

% 5 Effect of 100 ng/mL NGF on mRNA relative abundance of VEGF120 (A), VEGF164 (B), Flt-1 (C)

and KDR (D) in bovine cumulus cells during in vitro maturation. Significantly different from control

(P<0.01)**, (P<0.001)***

A B
*
1.2 354
- —|_ S 3.0
T 1.0 3 S
L ool | — S &l *
5 o8l g 4
Q74 T - T g x 2.0
06 e 3
Q.54 P Y X 154
g 04 Z ol
¥ 03 E "Mem
4 a2 o 05 3
ac l s l l l 0'0 Eﬁ L] L] L] L L <l
Contrd ¥ MV MNHEE2a  MNeV+k252a Control N N+V N+K N+V+K

Treairent

1% 6 Inhibitory effect of TrkA inhibitor (k252a) on mRNA expression of Flt-1 (A) and
KDR (B) in cumulus cells 24 h after the beginning of IVM. N: NGF, V: VEGF, K:K252a,
TrkA inhibitor.

Significantly different from control (P<0.05)*
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e

Relative abundance of
VEGF120

e

1 2=

11 -
10—
s- E
= -
T -
5 - —_—
5 -
prg
=
-
1 -
o -

Relative abundance of
VEGF164

Com trod T1 T2 T3 T4 TS

a9 7 Effect of VEGF (100 ng/mlL), NGF (0, 10, 100, 200 ng/ml) and their
combinations on mRNA expression of VEGF120 (A) and VEGF164 (B) in bovine
cumulus cells after 24 h of IVM. T1: VEGF 100ng/mL, T2: NGF 100 ng/mL, T3:
VEGF, 100 ng/mL + NGF 10ng/mlL, T4: VEGF 100ng/mL + NGF 100 ng/mL, T5:
VEGF 100ng/mL + NGF 200 ng/mL

Significantly different from control (P<0.05)*, (P<0.01)**, (P<0.001)***

A B.
*
1.24 3.5+
1.1
T 1.0 —|_ S 30 —|—
£ oo _ 8 .
5 ] 254
0.84 —|— b=
Q7 T S x 2.0-
a6d E L, .% E
gi - % g 1-5-
2 = —
8 03 pa e B 104
g o2 : e g 0.5-
014 m
Q0L 1 T 1 0.0 1 T T T L T <
Treatrrent

1% 8 Inhibitory effect of TrkA inhibitor (k252a) on mRNA expression of Flt-1 (A) and KDR
(B) in cumulus cells 24 h after the beginning of IVM. N: NGF, V: VEGF, K:K252a, TrkA
inhibitor. Significantly different from control (P<0.05)*
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. "ol 2 FRAA ATFE T FE S ol g B AEEFH o]
AE X3 FEFoIA = Inteferon-taus o] HAAS= WS T8I FHARA, 7]
Hj R o A ZF& wfjole} 7] &R A (2™ 10091 A At wjofol A o] ZAd FHAIF o

DA B =AE AFsAY. 1 A7 interferon taus Hjo} W ©A £ stage code 4HF-
B 3ol AlFste] 1 o] AR Frteke AS & F Ay (2" 1D.

»

a8 9 dHjo} W& whAlo] wWE AL, C4: compact morula, C5: early blastocyst, C6: mid
blastocyst, C7: expanded blastocyst, C7H: hatching blastocyst, C8: hatched blastocyst

Table 1. Developmental competence and cell numbers of blastocysts produced by

somatic cell nuclear transfer (SCNT) using fetal fibroblasts as donor cells

No. of cells in
. No. fused SCNT No. of SCNT
Medium bla o) blastocysts
t
embrvos stocysts (%o) (mean= S
mSOF" 177 47 (26.6) 1186+122
CDM™ 142 32(22.5) 111.7+15.1

* Percentage of SCNT embryos that developed to the blastocysts stage from the mumber of fused
embryos. - mSOF: modified synthetic oviduct fluid (Jang et al.. 2006), “CDM: chemically defined (Lim
et al. 2007)

M

10 7IEel 4R vk wiA ek AT Fal nbEold wjopel A AAE FolA EHa| ujolo
vl g gl Al o] d
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. IFNt SOE bp
S OCTd 312bp

GAPDH 247bp

C5/Ce c7 C7H C8

12

s 15
as —r 1 4 —IFnt
a1 —t —7"
os —a-0ct
a1 /
s e & e e

cs c6 7 C7H [=]

911 F AR R A A wole] W wole] WE A4k AR wol fHA s}

oA BHe AAE wjote] Ug dAE B8] FEst (IF 9 1 AlZolA A T
S BA3AT Ao Ag" S AE housekeeping gene®. ® GAPDHE o] &3t om,
ETS2, CDX2, Oct4, Nanog, GATA2, GATA3, IFN-taus°] HALH AT, %719 semi-quantitative
RT-PCRS EA3t1 (28 12), o]2 HIE O Z real-time PCRE A A|Ele] o]E FHzatel
s ¥ EAEET (2E 12).

Ll A A —— 0] 0 1
§ -
C4 C5 C6 C7 CH G €4 C € C7 CH 8 = = __ ' /A\ -
g — — ——— ] — — — — — — | bl T e Y T
5 & ' . i = 5
B e — ===
S p——" p— [y
ey ———  — — — — — — 8 E
nanoc I he ,
R R A e B . . = ] = ; -
en: [T o —
s F
Ol e amanll - —  — '
A B e F
¥ oy
L e - /FJL_}E{
rd A

13 12 "o} S A FAx Wd A dFE semi-quantitative PCR, 2 E%& real-time
PCR.
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Embryvonic development, total blastocyst number and fate of blastocyst after IVC of bovine

IVF produced embryos in chemically defined two-steps medium (D1-D2) and mSOF*

Ttem Tawo-zteps culture svztem mSOF
Lygote 184 170
== leaved (%) 144 (78.3) 127 (T4.T)
#=hlorulas (%) 93 (30.5) 77 (45.3)
==BL**= (%) 62 (33.7) 32{18.8)x
#*BL hatching (%) 523= 335w
C7 9T+ 921 93 £ 888
BL total CTH 119+ 11.34 113 = 6.69
cell pumber
Cs 140 + 8 25° 122+642"
Embrye TFNT T4 CDE2 IFMT OCT4 CDX2
stage
C4 1 1 1 1 1 1
Cs 1.16 205 095 1 0.94 0.99
RQ*** of CE 214 186 1.15 243 145 101
gZene -
exprezzion 7 289 1.57 13 245 0.93 1.03
CTH 3.18 065 133 25 1.37 1.08
8 3.39 038 097 1.28 183 1.07

% Vahues for different superscripts in the same row are significantly different (P = 0.05).

a7 13 wfol e, AEs % FdA BAF v

=

Relative pixel folds comparison of the analyzed RT-PCR gel photographs of embryos in vitro cultured in the two culture systems

Gene Two-steps culture system mSOF medium
C4 C5 C6 Cc7 C7H C8 C4 C5 co C7 C7H Cc8
ETS2 + + + + + + + + + + + +
CDX2 + + + +++ ++ ++ + + ++ +++ + +
OCT4 b4+ F 4 t t t b+ - F } 4 4+
NANOG - + + + ++ + - - + + ++ +++
GATA2 + — — + + ++ ++ — ++ — — ++
GATA3 4 } 4 t f+ 4 } - F F+ { 4+
Prominent OCT4 OCT4 OCT4 OCT4 CDX2 CDX2 OCT4 OCT4 OCT4 CDX2 OCT4 OCT4
gene/s GATA3 CDX2 GATA3  GATA2 CDX2 GATA3 NANOG NANOG
GATA3 NANOG GATA3 GATA3 GATA3
IFNT + + ++ ++ +++ ++++ + + + +++ ++ +
a7 14 wfo} ko] whE Fo FHA HE Ml 24 i
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o 48 A F AFE AB T o W A2Y AL L S8

Al 9 F EE A fAA WY 9 PEE gste] F7) Mo wME Azwe] P
2ol EHAT o8 gste] A FAT] WEojAE 8UA H3} WiwHE BAA Wz
E Y AT S0 L2A5T, A AZS ougrovhiA W, 1 REE SARLL T
Mde AEsiel, 4FHoR Byt ZNEE BAT 4 AT ol 1AL B Z/ME
) gEAes wasel AL AE Ree FIE Aol (18 19)

% 15 57] wiNEE mfek ARRL A) 7] apdbE B2 B) 27 ZF24Y AR, )
AgSE Z2Y A A, D) E2Y 25

O Be AAHAY o] AlEZ7F gukAze] A4
S FR 3 QA L] 9ste] 7bE Z93 [FN-tay  IFNT(S65bp)
dds 48 {FAAE B4YSET. 9 ™A A
2 Eul Z7)ME 9] vt 2l [FN-tau, cdx, KRT89
A o] Z o] FoR A Q= AL FF T F 9
" CDX2(140bp)
At ole EEE AM=ZU ERt EUMEY S S

= Aol (18 16).

Gol7h o] Hut Z7MEE o
WAt ok 7bA Ew 7

KRTS (176bp)
x
H
A WobE HAT FEE vhy

143te] =A] wlolE -
° Aejstie 1 o

%
T FAEA FRAAR, B ATE FHA Sels1E 16 HEE A2 fa4 wd
_{[: o) =]

5
HFHOE BA WolE 4 ASATh WINRE A W& AR AfolAEe ARt 2

¥
1o
oL



Apol & HolA SFobA, ko Ejdl E7|M29 o] &7FAIF wobd Aow dddn (2d 17).

Type of donor Fused oocytes Cleaved a
Total oocytes+ Morila (%o Blastocyst (20
cell¥ (%6 embryos (%)
23+ 63+ 24+ 13+ ¥
Adult Fibroblast+ 90+
(93.17¢ (750w (280w (13.6%
62+ 494+ 19+ e ¥
Trophoblasts g7a
(713w (T9.0W (306w (143w

a9 17 BRbA S} QAAEE o] &3 4 AE vintx 2 Bl

gt 271428 o83 B4 A% Wol AL AASAT

G Primer < s (5—3") Annealing Fragment size  GenBank accession
e fmersequences (2 - temperature (C) (bp) number
F: TCCATGAGATGCTCCAGCAGT 60 103
R: TGTTGGAGCCCAGTGCAGA -
IFNt - ST X65539
F#* GACGATCTCTGGGTTGTTAC <z 565

R* GTGATGTGGCATCTTAGTCA
F

: GGTTC TC-' TTTGGAAAGGTGTTC

17 v
ocT4 R: ACACTCGGACCACGTCTTTC 60 34 AF022987
F

- GCCACCATGTACGTGAGCTAC

g /
cbxz R: ACATGGTATCCGCCGTAGTC 60 140 DQ126146
F

1 CAC C‘AG:[TC‘CAAGCCTGTGG

5 vi
KRTS R: TCAGGTCTCCTGTGCAGATGC 55 176 NM _001033610.1

F: GGCGTGAACCACGAGAAGTA

GAPDH R: CCCTCCACGATGCCAAAGT 60 119 NM_001034034.1

a7 18 BAE e Al BAS el AFSE Zeholn AR
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wol B4 AHg

%_

¢
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IFNT

Pixel comparisonto | VF expression

a3 19

blastocysts derived from NT by bovine trophoblasts (BT) and adult fibroblasts (AF) or by in vitro
fertilization (IVF); (B) comparison of relative quantitative PCR of IFNt, OCT4 and CDX2 in different stages
of blastocysts, mid (C6), expanded (C7) and hatching (C7H), in BT- and AF-produced blastocyst. The

values (mean+SE) are presented as the relative expression to the same stage of IVF-produced blastocysts in

(7K

AF

WET

Pixel comparisonto | WF expression

CDX2

arbitatory units. *The value is significant (P<0.05).

_24_

Pixel comparisonto I'VF expression
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Interferon tau (IFNt7), CDX2 and OCT4 expression by (A) reverse transcriptase PCR of



2t ALAL F7F AAE o] &3 A v wiA A7

a9] wjofell A A thALS FEAA wivtE s 9 F4

=

o

PN A7E S

0

M) 7 27 B9 AL =
7 AT §97 Aol wu}

r°"

HIHEE G 8oAE Xo]lE Holx| gAY AANE FAE
(1" 20).

Table 1. Parthenogenesis (PA) of bovine embryo cultured in the absence or presence of L-carnitine

L-carnitine (mh)  No. embryos Mo. Cleaved (%) Mo. Blastocysts (%) Nc;.t;:geg _5,%)
1] 232 480 86.96 187 3388 12301
5 427 396 9274 157 3677 144 88

Y 20 A oAb F7HE BE 99 vl WA MUE WY % AAE

(2) AAZ EA) wjofe] ¢ otefol 22 widE && HJd (LE 2D.

Table 2. Somatic Cell Nuclear Transfer (SCNT) of bovine embryo cultured in the absence or presence of L-carnitine

L-carnitine (mM)  Mo. embryos

Mo, Cell (26)
Mo. Cleaved (36) Mo. Blastocysts (%6) stage 7
1] 318 267 840 20 252 1303
5 346 285 824 88 254 1703

a9 21 AAME ZA ajo} @ g3}

A A Z&0 S7EE iRtz e Aol ds I Sudan N2 FA3 A3t AT
TollA H e AES #FED F AAT (2E 22).

g 22 A oA} EE F7 A WP AQT 94 F A
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Q) AAE H7E = A iEE 52 F & AE AFE-AHS) 2 §ES o
w9} 2}
No. of (%)
L-carnitine(mM) blal\;(gb%f st
Y Re-expansion Hatched blastocyst
0 111 96 (86%) 81 (73%)
5 64 60 (94%) 46 (72%)
total 175 156 (89%) 127 (73%)
of, Wil whg wAE) wE FHe 2A
ol g whAle] mE wlol o]4 F el HAAE Bk 5 W A AT Hol
o] o]4 Aol =] HuA AFE FHSAT. Hjote] WSTA =4 (FAH), 5 (7]

HiRksE), 6 (S71eiksE), TLeal 7(E wiwRkz) WzkA o] A w2 recipient o 71s-80A
6.5, 7.0, 7.5 123 8.0 Lol Z7}; oAt e, T A= AFdA o WE FH S Zo
=

wolx ggkth & o] 4@

i ol

oxl
-

(]
Q.
D
<
@,
o

o]
=)
D
=]
=
=N
(@)
o
=i

o)
D
@
D
o)}
(@)
@]
N
N
O
fol
ol
ol
I
rr

o
o
N

N
oxl
)

3. Pregnancy rates of transferrable embryos after embryo recovery in Holstein cattle
according to embryo developmental stage

Erbrvo No. of
t ryd . Pregnancy rate (%)
stage code embryo transfer recipients conceived

4 180 108 60.0

5 124 73 589

6 166 101 60.8

7 108 56 51.9

Total 578 338 585

Within a column, values are not different (p > 0.05).
*Code 4, 5, 6, and 7 means compacted morula, early blastocyst, mid blastocyst, and expanded

blastocyst, respectively.
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v ¥ A3 wfbiE $8E vla dF

s} o} whg

Developmental Competence Cell number (n = 30)
No. of Reconstructed Cleaved Blastocysts
ICM TE Total
embryos embryos (%) (%)
FF* 615 408 (69.3) 180 (29.2) 323 £ 147 89.7 £ 283 122.1 £+ 335
GFP-FF** 589 408 (66.3) 118 (20.0) 306 £ 11.5 86.5 £ 322 117.2 + 39.7

% 12 *FF: fetal fibroblast, **GFP-FF: green fluorescent protein—-fetal fibroblast

2) RFP7} onfoff=l= o2 Alazol| the JdH& A4 sfintz Y1k

AAMZZA F2 Fdo] GeiAs ALS E43817] ste], RFP7L onfoff7h H= AZE 4719
O dfotAzzRy 445 st oA 84dd AlZoA 25 RFP7F on/offHl= A<
s aL, 47 e AlEE ol&ste] EAIE AR 23 wintE Bl&2 319 ~ 35.3%7HA
u]-¢- B3k AdE BHAAFAT (L9 24).

cell name SOHHAO 2ZE0N) 2S00 HiHECH) BH=306) HfHES(/CLY%)
221959 /FB/RFP 463 378 816 153 330 405
0615%.4/ear/TET_RFP 479 395 825 169 353 428
288033 /ear/TET_RFP 94 79 840 30 319 380
561859/ear/TET_RFP 259 230 88.8 %0 47 39.1
8 A 1295 1082 836 442 341 409

1% 24 RFP on/offe] W& wiwly¥ vHa-&
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~~
s
o
o

3 % AEe B AF vl W2E vw (1Y 25)
o2 FE¥ GFPAM=Z, A2 Ee2l8 on/off-RFP, GFPEAElREF-ele] M, tixT
FAA B LB Wi

X
B
)

A3, phiC31 GFP @& AxZ 5 toF3h &S vastgo 7t
A Ge puE H &S RAFE AETE AA i HdgolAEoA 18.5%2 BEEY oW, 1A
F HES GFP 54 iyt f2 22 o=2RE E28 Al B wivtz s AY4lsisls ool
otk (37.5%). 1 ol 7IAH R REld GFPAIEY A7t £4 &UAN FEAE FalA ¢
Aol Ha, 1 gdAE Bk fHe] MxolmE, oln AE7} thA rejuvenation #FHABE A FH 7
W FEo 2 AhE)

cell name ZOjUANZ) BTN ETE®%)  HIUIEER) HUES(%) BIRE2(/CL%)
GFP 168 134 79.8 31 185 231
RFP 1295 1082 a83.6 442 34.1 409
HICHM = (GFP) 24 20 83.3 9 375 45.0
ear cell 102 76 745 19 18.6 25.0
HS-u09 GFP 65 47 723 13 20.0 277

g A 1654 1359 82.2 514 311 37.8

(4 Aol 2 widtxg ¥ (237 26)

Az o] Al wivtZz &S vlw A3 et BE AAZ Fo]2s AASIAT off 3ol
A BEukel o] 2~4AI Y AZoAE wiurESo] 29.7%, 5-8AINY Al ZoAE HiHIES ]
33% 223 1AM E 271.7%E BAFAT. IFULY & AolE HolA= LUAT 5-8
Ao ANEE o] &% uw Ex| vtz AygdEo] AY =2 o2 FFFHJOH o]F o] &3}
£ 82 HE Az Azl =80 2 Ao=E AoHET

passege SHUAHZH) 22N EZE06) HIYTEQGH) BHSIEZ (%) BiEIEEZ(/CL%)
2~4 495 376 76.0 14?§ 29.7 391
5~8 874 740 84.7 288 33.0 38.9
9~11 285 243 85.3 79 27.7 325
s A 1654 1359 82.2 514 311 37.8

a9 26 Al AldiEe] e v SE

(5) Reporter-2 2 9d & A3 njo}g
GFPe} RFPE Wddl:s bz E =

Z 48 A7t Fol= 86.7%, 86.1%E
BT, T2AE o] vl A A &2 66.7, 70.6%9] BEES AT
type blNO'Of | No. of (%)
astocyst Re-expansion Hatched blastocyst
GFP 15 13 (86.7) 10 (66.7)
RFP 36 31 (86.1) 26 (72.2)
total 51 44 (86.3) 36 (70.6)
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6) A2/ AHrHd/EA wjope] T2 F
Al A4, AddS f8 s AW =4,

gl BA AfjRkze] 34 & g AEES
obef F& Aot FollA RHoFE= AXH A vt g A& AW AT 2 A9
TR Hl& AEEo] YA g5s #F T F AU
. . No.of No. of (%)
type vitrolvivo blastocyst Re-expansion Hatched blastocyst
IVF vitro 105 91 (86.7) 73 (69.5)
NT vitro 88 76 (86.4) 63 (71.6)
PA vitro 66 60 (90.9) 48 (72.7)
FL vivo 20 19 (95.0) 19 (95.0)
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(7) @ AZE AAE BA o} W wm BA

Difference of cell type

Ep‘l!.pf:%_i_ﬁ_?.ﬂ__

Jersey No.2040 7 2 ar a2 86.49 ] 24,32

Jersay No.2040 2 3 g9 79 79.80 22 2222

Jersay No.2040 9 4 133 93 69.92 24 18.05

Jersey No.2040 § - 100 64 84.00 14 14.00

Jersay No.2040 6 144 86 80.72 K} 2153

Jersey No.2040 3 7 56 40 7143 8 14.29

Jersey No.2040 § 8 18 11 61.11 5 2778

587 405 68.89 113 19.25

ear cell SD0615.7 5 148 130 B7.84 47 31.76

ear cell SD08158 6 2 3 96 88 15 45 88

ear cell SD06158 1 55 50 80.91 ] 14.55

ear call SDOB15 12 40 n 77.50 10 25.00

car cel SDO0815.7 13 1 3 93.64 14 42.42

308 273 B8 64 G4 30.52

cumulus cumulus 0 ) 48 B1.67 12 20.00

eumulus cumulus i 52 [] 75.00 ] 17.31

112 B8 7857 21 1875

mChetry TET-RFP 2880 [} 60 50 B3.33 20 3323

mCheiry TET-RFP 2880 23 20 86.06 9 38.13

mCharry TET-RFP 2880 0 59 44 74.58 5 B.47

mCherry TET-RFP 2880 54 43 79.63 20 a7.04
196 157 80.10 54 7758

RFP CABMI T2  SD06152 9 18 13 8125 2 12.50

RFP CABMIT2A  SDDB153 11 ] 4 44 44 1 11.11

RFF CABMIT2A  SDO6153 13 83 (<] 83.13 27 32 .53

108 B6 7963 30 2778

SDA1+PT/BH mCH  SD0615 ) 26 21 BO.77 8 2308

SD11+PTBHmMCH  SDDB15 7 7] 30 88.24 16 47.06
60 51 85.00 72 3687

TET-RFP 2880 7 42 ar 88.10 13 30,85

TET-RFP 2880 ] 54 ag 7222 13 24,07

TET-RFP 2880 9 a8 26 60.42 14 36 54

) 102 76.12 %0 2585

RFP 2880 8 47 an 63.83 17 36,17

RFP 5618 [} 52 49 94.23 24 46.16

RFP cambi 11 156 T 4887 2 1333

a9 27 MlEE AAE

B4 wo} W W
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(8 20124 FH A wjo} Y4k H& vl
A A AP WWEE A7) Aol WE FA A dloh YA ELL 9 E 2

om 20129 F

(25-38%)2] WivtE F &<

2,17771 ¢

Fol kAol A1 6007 <]
BejFa glrk

WML A AbE}

| RS ZHUIH EREHN) FEEM) HEEEE(H) B (%) I3
1 4 72 e BO.6 27 37.5
2 g 126 B2 B5.1 5 28.5
g 11 168 152 776 Y 32.7
47 T 122 G4 77.0 45 36.9
5% 11 212 155 73.1 44 20.8
B 12 215 148 68.8 51 23.7
7 11 202 150 74.3 42 20.8
A 10 148 118 B0.4 37 25.0
g 14 272 239 B7.9 8g 32.7
1 14 280 238 B5.0 70 25.0
i1 10 210 167 76.5 5 29.0
12 5 22 103 B4.4 34 27.9
Total 118 2.1 1,705 78.3 600 27.6
a9 28 & AE wjol A4 58 vw
(9 2013 T}Fsk @ HAE MEE o] &3 winHlxE W
ohFst 2 A3 f AE eRkE 2ge ofyle me} otk
No. of No. of
No. of
No. of Rate of Rate of
Cell type Donor Experim  Embryo Cleaveg  CL(%) Blazt"&ocy BL(%)
ent e
Homlogous
recombination 2880HOmM 3 59 53 89.8 12 20.3
Control cells 8904 Jerf 2 17 12 70.6 2 11.8
pT2/BH EFla
EGEP 1.2 8336HOf 15 416 353 84.9 107 25.7
PT2/BH loxp
CAG-eGFP 2880HOmM 13 253 203 80.2 64 25.3
pT2/BH
TET-EF1la 8336HOf 4 97 75 77.3 23 23.7

EGFP IL2 rtTA
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[¢]

FRE A Aek] ARl MF HAT FA3) A5 WA Y

o (Y 29, O F HYH AEE FF 4SS sl ML AL, ArE 4L 9
ANE AAFAT (18 30). o) AEFE BestAT

I

200y

10Hdby

1) Testis; 2) Ovary
3) Fetal fibroblast

a9 30 AeAe A% Y AA
2 PCR. AlEE 0] &7 Y A}

9 20 28TE o 8T A B 554 XX, 9% (9%1%), PCRE ol &
om "ol HE AZSHE ol8&F U4 P A Bas g FE (o8
9, B) #&How Heol 3%, ) 358 509 = g

# Elol, D) Blol=RE H5E AE AR

(1) Transposone AlZW o] FAANA o8] ZF42 Eoltiys DNAES 9nsts oz,
olttle HAAA EdWolZt AVIAY A el A FE FUiEA "ok
a

o 1 O

7] #1& GFP¢} RFPE ol &stslon, I &= ofd 2193 &,
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A=) 31 Gateway= o] g3l

reporter fr3A2Fe] WE AL

Transfectiong ©] &3l GFPS} RFPE % o]
NEg Sy

19 32 GFP (%)%} RFP (2.8%)S wdste "ol Aoz

oL

3, AW Wi S3iA GFPe} RFP7} @Ha sl

@ FAA A8 AZ 9T TR FE H2E A3 (1Y 33)
FAA BE HAE B 750~1000ug/mLe] Wl erteldl FEst FF fAA AE AZo] ALE
2 44 yoz BuE

33 vlmte]2l
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(3) FAA A onfoff | 2~ES o] &3 B FAA B AlxE 7=

Marker

RFP Expression

S - e
with or nithowt doxycvehine

o] 293 o] At FE&FHA W FF FHA EF on/off & FHetaL, olE ol & Al
W S, wliRkE gl 3] wiRtE gRlo g AFAT
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(4) Site-specific gene recombinationg ©] &3k FAA &3

attP FRT

Docking site n NEO I PGK PURO I[

pPA PA

_"{ ©C31
Incoming vector

EGFP
TK PGK
——— T

—
attB  pA /_7_,,.,/

ttL ttR
2 EGFP T« PGK oK, [ NEO PURO

ﬁl EGFP b

19 36 Site-specific A Td A|28 T} b A o] &3t FF FHx HE

$ Il A i“ AA Y AAEl attPh= 1A AA AIEE Hoj¥ L, L YA Fxa
targete] ¥|E= % 3hi= recombinatione A AG3t= Aoty IHAAAH GFPE 1 Ao o
9es Ads 0}9113} olzZ A %A GFP expressiond-& o] &3t AA L do]2]& HASH
a, 7L A 34709 Aol A 24708 2412 7] 9] ol o] AFHUT. TPl HFAHOE 8
7he] wiRk=7E A AEE AT

HR & PC31 : 8336 p6

— s

< EFla Blasticidin =

474b
F1 P

- 8336 BCN5kb-EFla-bla-BCM gDNA detection PCR

el
'646("
‘a?’\
é}
oo T Y B 0 8% ¢
> <G <06 <67 <0 <G e 2

- Transfection condition

- PC31 mRNA: 2ul (1000ng)

- attB-loxP-Puro-GFP: lul (2500ng)
0.5kb : | — — - Buffer: 7ul

- Neon ; program #16

O 37 A xS ol &3 HEr FhAISl #1A] F94F Knock-In B AF
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v,
?—- EGFPH

recombination

Il 6well| M 117] culture &=

1% 40 Cre/loxpE ©] &3 site—specificfrd 2 2d

e, QI7E vl by
= HA loxp-floxed CAG-EGFP-pAE A X W3 A 7]a1, o]gA 24

e H M 3Z9 Cre recombinase
9} hILE EAl9 co-transfections A A|ste] eGFP7F Al Z2UE 2 sle] BA1sto] hIL27}
A AL FAssit)

6) ¥4 2¥ specificZ2REH AX k¢l &7

A B
3.1 BCN promoter - EGFP - IL2
r —3 Detecton: 326bp €—
713 41 Beta-casein specificfAA} #dS 9ste] § 2™ (A9 7ol

transfection 3k 39 blasticidin%

o] g3l A¥EE 1 :6:]-_@_}4 Al s
B0t} Lpobrk AlES]

472} integrations FAANH7] H 3te] PCRE

rl

A Aol % CE
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5 Core

PB J insul Beta-casein - IL2 — CAG - EGFP

82!

Jot

Sd 42 B9 A fARe 4

oft

i

of §44 WA W AFL ol §

r
Ho
2
D)
i)
i)
ME,
fehi)
o|\

(7) Homologous recombination (HR)# Cre recombination

F ¢ aRFHoZ {FHdA FHES fsted B dFA= HRE HAASAY. 7]E random
integration& Hloju}r] 9]te] beta casein promotere} exonfi#g oz F2YS AAS
AT oe ¥ FEYES I WEE SR, 4" NHE FHEs] 98 BAEE O
d 433 2o

’ ~2kb
Promoter El E2 E3 E4 ES E6 E7
“_ 3.1kb . ) ~4.5kb .
| ~26kb
Promoter 2 E3 E4 ES E6 E7
--—1— hiL2 -’—

1% 43 beta—casein promoterF% Knock-In¥E] XA %, bovine beta—casein promoter 82} AH (M),
Homologous recombination (HR) and Knock-In #]§ XA % (%3}, Cre-recombinase & ¥ human IL2

expression A= (W o}))
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2 30 40 50 B0 il B0 90 100 uo 120
LATE CCTG GG WG TGAAG GCAG G AG GAGAAGEGEE TGACAG AGG /TG AG TGETTGGATGGCATCACCGCTCAATG G ACATG MG TTTGAG TAAGC TCCAGGGG TTGGTGGTGG ACAG

130 140 150 160 170 180 130 200 210 =20 30 240
GAAAMGCCTGG MG TECTGCAG TCCACEGE ATCECARAGATTCGAACACG ACTG AG TG ACTG AACTEGATATTGATEGTECTC TG G AAMCC TG TG TG AMG TTC TATGG TCATATG TAAAGG AAGAAT.

280 290 300 310 320 330 340 350 3680
ATCAGGATTAGCTETETETCC TATG AATCABBE TAC TEGE TETTATGCETTCATAG TATCTAC TGAT TCACAG AACATTTTTCTTATTC TCTGETTCTTEATT TATT TTATAAATTAATCTT AA

ot ot o o M AMAAAAN A AR AR A A

m 380 30 400 410 420 430 440 450 450 470 480 450
TAGTTATACTTCACATAGATAGEAARATTATTATATT TGGATAATCTCATAG AAAGGATTASATACTCCATCTATATGAGT AATGCTGAALTATCTACTCCTACCTAATAATT TGTCAGAATTCAC

A o e Wt

500 510 520 530 540 550 S50 570 580 530 600 610 620
TAATTCCGTGT TATATTGTTTC TAAATCT GAAT CATTATATGAATCCTCAGT AT TTTATTTTCCTGCCTCTATAT TTTGRAATTTATT AAACAGTGCTTCAAAT AATTTTTAGGARACAAGTTTTT

\ mw\mwmm ot ol gy W

10 a0 30 40 50 60 0 1] 0 100 110 120
TITACGT GG T GT TTATATAT AGST AT TTAATAG GOTGCTAAT TTT GTG T TTGAAAT AAAACCAA TAGTG GAT TTG AAT TCC TAGALATC TGCA TG AT TAG AR AATGAATTC TTCCT!

A A AAM/‘AN\/\M\“/\MJ\M s AN W v o e o A

130 140 150 160 m 180 180 200 210 220 230 240
TTTTTCTGTCOCCAAAAATTCTEBGOGAGCATTT TAAAGGG AATAATTCACAATC TG ATAAAGBS AAATTAAATTGTCCAG TAGC TACAGACCTTEGCTGGG ACACACGE AAGTTTTGGCCCAGT

o et ot

250 60 280 230 300 n =0 30 0 380 360 n
CCOCAAATTATTGTAACTACAATEGAGGTCTCTTTAGTATTCGGTEEGTCTTTGAGATC T TGGGETAAAT TCTAATACACACCAG AAATACACAGGCCACACAAAGAACACAATCTCATGCTAACCT

ot MNWMAMM/J\IWMWMWMA i Mhnennlin Mmﬂm W

380 0 400
GAATAGTTGTTAGTETTTATGCTATAATGGAGS

420 430 440 450 460
AGCTAACAAGCACATGATGATAGCTTAGACCTGAAGAGC G AAGACAGT ATAGACT

L o Mﬂ“

LY

510 5@ 530 5!0 550 550
AATT TAARAAGTCACTAAATTAATCAAATOAAGTAGGAAACACAATCCACTCCAGTATICTTAY C'TGG AATA GTGG GCCTGGTGG CTGTCA TTC TGGGG‘T‘TG C AGAGTG# G C

Ot AAM\J«MWMWA i

19 44 beta-casein 3.1 promoter region sequencing
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exon2HF-E exon77+A ¢ Casein 4.5kboll that A|AA A= oo} 2o

bl il ) 40 50 -] ] 2] &0 100 110 10
CTTTAGE AABGEG GCACACCICAE BE GTTTGAGTAAGAGG/GEE TGT TTTGTG GG GECTETTAGG G ATEGGCCCAGEE MGEEATAGACTAGAGACTEG TE TC TEGGCAAAGGEETGEATT

130 140 150 160 17 180 190 200 210 20 ] 40
TTATCC TG G AG TTCATCC TG G AMAG ALGE CAAATCTTTG AG TCCATAATCCAG TTATAMA T TG TTATTCATG ATGAATTATCCTCCTC TTTTTA CATAATTCAGTE AMGAGAG AG

AN\ e A o AP o A e e v A A A A i AR AWM e A A

=0 &0 20 o) = 300 310 20 30 340 30 30 3N
G ATCTTCCATTTEGTTTGG TTAAGAAATTGGEGTCATATG AMGACTAATGAGT. TGCTCACTGAAGGATTTCTCAT TAACCCACTTTCTTCACAGG TG ARATCAGAGAGTCAAGT

ot Attt et M VA M e

380 380 400 410 420 430 440 450 4860 47 480 450
QA ATCAGGETTTEG A AT TTCAAC A TTATTCCAC CTC TTCC TG AGTTGCC TACAGAGTERTAGC TAC ATACTTTEGATAATAGTCCALACTEATT TCATATALCAAAG AL MG ATCCATTTTS

o et e

500 610 620 630 540 850 560 670 580 530 B0 610 620
AAG AT T T AAAAGT TACTC TG AGETT TATTT T TG T T TET T TTAA TG AAAAC TAAGT CT T AAT AT GTGT T T T T T TAAT TCAAGG AGT TCCTTAACA ATGGCCAACTTCTAGCACTACTTCTCT TGS

i AMNMWMMDWMM. gy MWN\@ A’VW\ Mg

BCCO38 COC G TMOCTCTG GCAC TTECAG A /G0T SATAHCAQ AAAALTAT T AAATAAATAAQG ACTAG TACTATCTGCCTATG TG TAGAAAATC GCATTACCAA CAT TG TAAATG TATAAAT

Wl AMI‘\I\MMW)\AMMAA M AN M M MAH. A

130 140 150 180 17 180 130 20 21 = 0 240
TGCACAATCTCAGATTTTTTTTGAATGC TAAG ARAGTCATTTACGTTCATCCAC TATC TCAG TAGTATCC TATGGE ACCACAAG TCTGAGTCTAGTGC TTTC TATAG TATTG TACCAT

s o ANt A A A A A A A O

250 250 2 280 0 300 3 320 330 340 =0 360 I
CTEGTACCATCAATCCC TAAAG AAAAAAG ATAAACCAAT AAGCAAC AG ACTAACAAGAAGGAACAC AG ATAAGAACAAAAMGTGAGTAATATTGCATAAATACAATTGCATGCATATACAATC

Ve e A O A A A J\]\"Aﬂ-ﬂﬂ N O T ot

380 =0 400 410 420 430 440 450 450 470 480 430
TAGATAAATATATCTTATTCCAGTGATGAAAT AT TTGTATCCCTTACTGTAGAGTGC TAGGTTTAGCTGTGTCTAT TCAACACAGGATGAT ACTCCAGAGGATGGTATATCAGACAACAAT AAT

500 510 520 530 540 550 560 570 560 530 600 610
AATATGT TCATAATTATAAT AAAAAGT GTTCAGTAAAAATT ARAATAACTCCT TTTCTATTACCCATARAAACTCT TCAT TAAAGTAARACAAARATATACT AAT GAAAGTTACTAAATTTAAA

L L

718 45 beta-casein Exon2-exon7¥H A}o]2] 4.5kbol] gl A|EAY A3}
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3.1k attB4
Transformation
(11/19)

loxP-EFla-GFP-pA-Xhol -loxP2272 pTOP-Sbfl-b-casein-Miul 1-1
Transformation {11/19) Transformation (11/19)
4C, Cwvernight ligation

= 4477bp

pTOP-EFla-GFP-pA 2880 TF (11/19)
I # o

79 46 HR 3 Knock-In vector AZS 93 PC

3} = %7] transfectionAtzl. ¢ #jde] 9%
beta casein 3.1 promoteri-¥#o°] PCREZ Z2Y, =7+ AL floxed-EF1-eGFP-stop-floxed &%,
Q8% oF 4.5kbo] beta-caseintio] F2FH AL ofeff M2 4 AEel transfectiond AA Fol
s GFP27] AR

a9 47 AAEo| HR HEES

= transfectiong 3+ o 100%%& A|3E AR, Brightness (91%),
HFALR (L BF)

18] 48 EF1-eGFP2Zd A ¥

27} Cre recombinased] 9alA hIL2 -F+dA7} A=A GFP signal
o] Al#}A]&= X<, Cre recombinase+ hIL2 transfections 2 A

T 544 AEZ AR (Brightness—€
%, Fluorescence- Q&%
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®) <Az F& @A Td W 94 P AT 9A
A ke fA3A P e sk HHE WE APz
1. beta-casein promoter-rtTA-stop-Neomycin

2. beta-casein promoter-GFP-stop-Neomycin

3. PB-tet-on-IL-2, -8, -10- IRES-lacZ-Neomycin-stop

4. CMV-loxP-IL-2, -8, -10-loxP-stop-SV40-Neo-GFP-stop

5. beta-casein promoter-IL2,8,10-stop-neomycin-stop

24 FAA TdE A A A9H nARA neomycina
AFEEEAY EE lazg o] 753 betageoAAES AAE R
GAE AR R T 2o (IE 49).

¥ 49 FAA FES LacZ

Qa0 g Al

R
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O 7HE ol &3 FAA AA AT

(A) Target Gene
NNNER RN AN NNNA RN ARRA NN

RGENS .v

Cas9

Single Guide RNA
(sgRNA)

4

JOCTTOOOTTT IO
RGEN-induced DSB

4

Mutational Repair by NHEJ

Small indels causing frameshift

Targeted Gene Disruption

(B)
)

5°ggtggtgcccatCCTGGTCGAGCTGGACGGCGACGtaaacggce 3°

e e e e
3'ccaccacgggtaGGACCAGCTCGACCTGCCGCTGCALLtgeccgg 5°
PAM Guide RNA

a9 50 94 Ao r "ol GFPRdE AXE AAskE FrAA 7He BAE
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g Diata. 001 § Crata 001
g g 97.72%
% 8 g &
g g S8
: ¥
S5 200 40 80 600 1000 0P 10 102 108 104
FSC-H FL1-H
g Crata. 002 E Drata 002
g g
g | g8
Bs ﬁ'ﬂ gz 57.28%
& ’ ¥ - .
S0 200 400 600 00 1000 T 10 1 1 104
FSC-H FL1-H
C
tgttcaccggggtggtgeccatcctggtegagetggacggegacgtgaacggecacaagticagegtgtccggegagggegagggegatgecaccta WT
tgttcaccggggiggtgcccatict- === mmmsmemmsesc e ggccacaagttcagegtgtccggegagggegagggegatgecaccta 25bp

---------------------------------------- ggacggcgacgtgaacggcecacaagttcagegtgtccggegagggegagggegatgecaccta 203bp
tgttcaccggggtggtgeccate------- gagctggacggcgacgtgaacggccacaagttcagegtgtccggegagggegagggegatgecaccta 6bp

S99 51 f44 A8 Agste] GFP wdo] ARt 9k B (A) 3} 1 AEE FACS B ©| 83
Folgal seA ARYs F R

of 2 AA" vl&S 2ARE A3 AR (B). 32 #ol”y
ASkey
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M

1 23 45 6 7 8 910

1: BL-control, 2: DNA-control, 3~10: treatment Blastocysts

53 PCR&

a9

e

=
<]
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3. &3 7z I=E 2% F &S T AE AL
7h &9 94E3 #d fAA 229

A 429 HE3I AW FHAES gene databaseES HIE O Z dlo] F2YS T} Octd,
sox2, myc, bNanogoll tdF cDNAZ} 49 dAE FaA FE2Yo] HA ot 18L& kst
TR 22 A F AEst HEsAT

Enzyme: Apall Enzyme: BamHI

Cutting sites: 4065bp

’ Cutting sites: 5025bp
2753bp 3050bp
1246bp 1545bp

1185bp

b —

Confirmed 1kb Confirmed

19 54 PB-CA-bNanog-2A-RFP/PB-TET-bNanong-2A-RFPHE <A 2 7=
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2 3 4 5 6 Ladder 1 ) 3 4 5

pBCA-bOctd-F2A-bNanog-T2A-RFP pBTETbOct4-F2A-bNanog-T2A-RFP
Cutting sites: 5633bp Cutting sites: 5025bp
1921bp 3050bp
1645bp 2331bp
1545bp

13 55 PB-CA-bOct4-2A-Nanog-2A-RFP/PB-TET-bOct4-2A-Nanog-2A-RFP
e 9y 9 A%

pBCA-bNanog-T2A-RFP

13 56 CAG promotero] 2]3}] Nanog-2A-RFP®d WEE 4 Ejo} AfolA Xl transfectiond A A]

of REP7| &dsl= A, 9% F3FALA, L E2% brightnessAHz

o

jul

b
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kDa

150
100
=

50
= ¥

25 —
0 .

15

-

Nanog 32kDa B-actin 42kDa

a9 57 westerng ©]€3% Nanogf2A} && AL

MERGE

MERGE

MERGE

2% 58 WMEH f (9 #d), ofef A2 AEolM A 2.
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Enzyme digestion: pTOP-Blunt-V2-cMyc-F2A-KIf4

; 2 5
Apali :2941bp bedder 2 3 % 0 6

:1469bp
:1246bp
- %Bbp 3.0kb

2.0kb

1.5kk

1.0kb

% 59 bcMyc-2A-KIf4E PCRE dZ3}o] blunt cloningS €43 $ dxjglow &
7 AL

rO
&)
ind

pBCA-cMyc-F2A-KIf4 pPETET-cMyc-F2A-Elf4
1 2 3 4 5 Ladder 1 2 3 4 5
-'_'I__ ) S — — R

Pvuall + Sphi BamH1

4684bp ——>
2519bp
1658bp

387bp

13 60 Blunt-cloned-cMyc-2A-KIf4E 7122 3lo] 94 ¥ transposon expression vectors <MA+<]
o2 gl A3 ALA
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pBCA-loxp-=GFP-F2A-KIf4 pETET-loxp-=GFP-F2A-Elf4
1 2 3 4 5 Ladder 1 2 3 4 5

Pvuall + E»Fhl BamH1

4156bp i;ﬂ:
251%bp 11Tk
1658bp 12158

1% 61 eGFP-2A-KLF47} &3} transposon #E &1 AR
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P~
fo
18
SiA
ot
o,
i
Jo
=y
_>|i
Ll
Ll
fu
ol
ol

= o, $Ele ov & &8l vk 973 #H
FRAAE ol&ste] Axo ARIE FEsIAH. JE3to] AREH WE= transposon-oct4,
sox2, myc, kif4-f-=}o|t},

A

M

62 vhe-2 faA
Esel Qo7
b R ws
AR A AAE
B) Aehs #4)

fllo

=

>
=

B~
M > M lo o gt

18

FAA =0 Foho] Lo Hop ATAA ST FA QRS WAL Relg AEsh,

AEstdt. 28 694 AAStE AP 2ol FAF 983 Tt HAExes S2Y JHE A
Aot dAA 25MLER AES ALA FA S Jdow, o]o] w3k characterizationS A A3}

A HA v AlEZe AR dH A octd, sox2e] WY FA 3 SSEA-1, SSEA-4¢ o) gk
A S HAAEEAT ofdl OF 637 642 I @M AFREA, 7] LHF &Y FAF wijol =
7143 (embryonic stem cell-like)$} FAFS Z3E BolF11 Qloh
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Oct4

Sox2

SSEA-1

SSEA-4

DAPI Fluorescence

DAPI Fluorescence

19 64

a3 63 Ocd, Sox29
gt | A At

=
o2
of
-0,

Colonyell gt A¥ 3%
™ 21z} SSEA-1, -49]
gigk W QA Ay}

SSEA-19]

o ol A =

sl A= Negativeitg 2

positivie, SSEA-4¢] tj
7} gkt
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o s AT 44 % HE
Hjol AAL A = Ague 224l digk |9 A3 I9 65HA " AP A o
positivedt E&F& HAFATH

a8 3 Nz B3 AFS 55t AA ME BEIE AAG Ax 93 AEZ7 AH AHE
Z W3tgon (28 67), £33 MZA A= beta I tubuling GAE 3 Ax AHzoA L&
o] A AL A T S AU (1F 68).
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19 68 beta Il tubulin &4 AR

a9 70 S71AIE mg Ad 2 27] BE
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4. Reporter §3A 2 At FE&FFA FF HE 4 "o} o4 & A4
7F 49 A E vlA FY

BA &2 ASES 3t &9 1A B nAE FE5, 53 @A A
A7 &oll A I fFEdE Stk okl I8 XA 2E mpA o tig PCR=
Ao, AA ojujsel A7) 42 PCR 235 YEH Aot}

No. | Locus Dye Sequence-Forward Sequence-Reverse SizeRenge, AnnalTemp

I |Bwiss| HEX GAGCAAGGIGTTTTTCCAATC CATICICCAACTGCTICCTTG | L lﬂi—l&’y 550

|aMu| M GCTGCCTTCTACCAAATACCC CTIOCTGAGAGAAGCAACACC s 550

3 |csswss| (HBX | GGATAACTCAACCACACGTCTCTG [AAG AAGTACTGGTIG CCAATCCTG g/ 5540

4 |ETHIO| NED  |GTTCAGGACTGGCCCTGOTAACA [CCTCCAGCCCAC TITCICTICTC 210226 ¢

5 |ETHZS|  FAM  [GATCACCTTGCCACTATTTCCT  |ACATGACAGCCAGCTGCTACT 140156 55T

6 | EMB3 | FAM | CAACCTGCCTCTCCTGCATIGG | ACTCTGCCTGTGGCCAAGTAGG 1 $9C

7 {mEn | R CAMCAGCTATTTANCANGGA | aGqCIACAGTOCATOGGATT | (01 !

8 |NRAOB|  HEX  [GAGTAGAGCTACAAGATAAACTIC [TAACTACAGGGTGITAGATGAACT 19325

9 |sesiis|  NED  |AMAGTGACACAACAGCITCTCCAG |AACGAGTGTCCTAGTTIGGCTGIG | 235255

10 TGL@ FAM  [CCCTCCTCCAGGTAAATCAGC  |AATCACATGGCA AT AAG TAC ATA

Il [TGLA% - NED  |CTAATTTAGAATGAGAGAGGCTTCT [TTG GTCTCT ATTCTCTGA ATATICC

12 TGL(K::) FAM  [CGAATTCCAAATCIGTTAATTTGCT |ACA GACAGA AACTCA ATG AAA GCA
o9 71

4 A 2o ARE-E w9

bE L

ETHI10 ETHI10

oy 72 7 i Bl ‘j]-ﬂ of tfgk PCRx

CSSM36

H7] ME AR

ELHS

7 8ol

R

|=> 4 T6@@ 1 eI

e

<8749=

=1871> <1874>

ki3

a9 73 F wkE] Alel o)
o] &<l PCR

A7 7
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T AE A FEIE FES v ¢ e AEA AW 4Tl Ui AAE FHEA
T, @3 A4 (FAQ/BEA] ti3 d5e AVE SAA ATFAZRE AAEA S
ofgf o} o] TH (A Fo F4) wskoen, AW AAY S T dENS L&A
- Of el =
== '
st = 4 23(8%)| 2 2= HAE S AME D
(=59)
T
HANBANYA | SBP M gia At i SRdc | AEHAEAA
(HERS=D) 1017-1 ' =§L HE
a9 74 #4E S A
T BLV/&u¥ A disiAe Rz B3 A 7139 Aldnto] oo ofFsiA 1 AAE
ofgf e} ol A F gAHAoE FERUJNT
FEHLHO| 2 www, cheilbio, com Tel: 031-434-8406
A s 10-747 EEELRRCEED o=lel ol2y
EIAE MBS MHBSE2L
A WHEHE AA 2 4 Ul AA 2
= a2
10-741 =2dTE Value(%) 23t S/P ratio 23
1 1 1.10 = 2.41 =S4
2 2 0.71 =4 2,64 S
3 3 1,10 =4 2.19 S
4 4 1.75 =4 13,62 S
5 5 1.49 = 1.74 =4
6 6 0.45 =4 3.45 =4
7 7 565 =4 1.15 =4
8 8 2,66 = 1.89 =S4
9 9 0.45 =4 0.85 =S4
10 10 058 =4 6.79 S
11 11 3.44 = 0.78 S
12 12 2 66 =4 7.09 S
13 13 1.10 = 1.82 =4
14 14 4,22 =4 1.37 =4
15 15 1.23 =4 1.89 =4
16 16 0.84 = 3.38 =4
17 17 1.10 =4 3.82 =S4
18 18 0.06 =4 0.48 S
19 19 0.19 = 3.45 S
20 20 1,88 =4 1,52 S
21 21 0.71 = 1,52 =4
22 22 1.23 =4 2.71 =4
23 23 0.58 =4 5,61 =4
24 24 1.23 = 2.04 =4
25 25 0.58 =4 0.71 =S4
26 26 058 =4 271 S
27 27 1,36 = 0.93 S
28 28 1.75 =4 1.74 =S4
% 75 eke-o] WMy 9 ey Al Ay
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t}. Flunixin meglumine £4& %3 J4l& A1 #Hr}

of PGF2a &
doz, 4
o] A7}
T (46.1%)°1 W] 3l

4, B3 A=

’

FAAG AMEZEA oL o] 2 FH &S Eol7] Al FA T
AAAAQ flunixin meglumine (1~2mg/kg; ©]8F FM)& &SFAF
Aol FEHE ADJAAE AESIA AT Ty 7] &
2], FM A X7} e FFAAZA Z-gFH o= 2] ekttt
HE& Blews EA=dH, ol ted 22 ofF=E E4F
21 FHEo] dde nls| AAHoE oF 10% A= stFH
TP FAGHA] FFo R AIRFH T B AF =]}
A 9 sG] FEH & AAFOE AT SFAE YERHA S H,

° He AsE 2Ag was FED A

a8 o] 717+& Ha) 5
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frAREe] Hlgo] odo] misf of 2u)
FH& Aste] ddez 23
PP SRzl o] @Bifo
Ztedh webA FF AFolA s 2o §
AdAos vugrt & Fart v #d
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The effect of flunixin meglumine to surrogate on conception rate of in-vivo frozen embryo
derived from dairy cows in 2011

Treatment No. of Surrogate Conception (%)
Control 102 47 (46.1)

FM-treated 19 6 (31.6)
Total 121 53 (43.8)

The effect of flunixin meglumine to surrogate on conception rate of in-vivo frozen embryo
derived from dairy cows in seoul dairy ET center (2012).

Treatment No. of Surrogate Conception (%)
Control 55 28 (50.9)

FM-treated 48 27 (56.3)
Total 103 55 (53.4)

w3 FM oo} Mx 2 o]Aujx U (intrauterine injection) Dexamethasone @ hrLIF A7}=
& A1E =Rstaz O a3 HESIA S Dexamethasone A& o2 EA35l+=
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cortisolo] M]3l ¢F 208) A= v & Ao =Z inflammatione A s= EAojH, o] dZS& o

=

A7) s AWANA ExxE+= EZQ cortisoned 11 FHSD1o) 2l38ll cortisolZ vFA A =,

o] =d& 435

BE

A== TNFe o IL-1&

Aste @k WA

dexamethasone g A H o2 A X3tA HH inflammationo] 23] WA == PGF2e S AT
T 9th. g3 LIF (leukemia inhibitory factor)& #®l®F327} hatching®¢] endometrial cellel]l -
2 o] FQe38A ZLH, HiEkZ o) hatchingol & B3-S v B2 7wl 24 A 23

;3_'
que B

The effect of flunixin meglumine to surrogate on conception rate of in-vivo frozen embryo
derived from dairy cows in seoul dairy ET center.

Treatment No. of Surrogate Conception (%)
Control 42 22 (52.4)
Dexamethasone
34 22 (64.7)
+rhLIF
Total 76 44 (57.9)
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2. W% 24 wo} o]

19 76 Tranposon-GFP A|X & o] &3le] A+t 2 A3 GFP Blastocysts

ol4& st (L1 76)

(1) Simple GFP&d Fxa g Al =¥l

Puromycin-GFP¥-#& 3t wjoh& o] 4% A3 ale] Hw, P 67194 frave] HojA
A Fobgl 7

=
N
s
>
ol
o
&
)
H
=3
==
o2
=2

Bobs 3)5aqA T, =4
27 ¢ @nZF g BFF A3} GFP7} Ldo| I HE A
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Microsatellite analysis of genomic DNA from the donor cells, surrogate female, aborted twin
fetuses

Donor ClonedTwin-1 ClonedTwin-2 Surrogate

Markers

Peakl Peak2 Peakl Peak?2 Peakl Peak2 Peakl Peak2
AGLA293 229 239 229 239 229 239 229 239
TGAL73 117 119 117 119 117 119 117 119
BM1824 179 181 179 181 179 181 189 189
BM2113 125 136 125 136 125 136 123 133
TGLA122 142 149 142 149 142 149 142 142
28l glofoll A RNAE &8st o8] 7[#eA GFPEdES HZE 3 A3 Aol #F4F 7|
A FE Z7lolA GFP7E 2 HdH I es & stk o] o] fFAol2RE Al
E 28 A=SEAN 229 Roisk A wFe] HA gk,

1% 78 Figure 5. Detection of GFP gene

with specific primer in cloned twin

fetuses. Genomic DNA was extracted
from several organs of twin (A, B)
aborted cloned fetus. Marker: DNA size
1) Muscle, 2) Heart, 3) Lung, 4) Liver,
5) Spleen, 6) Kidney, 7) Negative
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A SFrH GFPEd 42 4d DNARZRE o= A FAA7F Eo7F A=AE #
olt}, o]& ¢35l sphlinkerette PCR protocole F#HZFo| om, AZF7tA UYL ZAzjo] uf
FAA7E £ Y X+= chromosome 32 A2 F=4 F o] Ak, protocol] =
Qi 7343 dojd Aog At + HA FA g vjo} fie] 4+ H t

H ool A ¥o]R genomic DNAS 7}A 1. microsatellite 241 S 3+ Az} F4-H 4
13k %Xﬂ ol GFPEE AlZE dojxl AAH S5 st

Jﬁ‘l

rN_:LoNrE_rﬁL
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(2) Transposon-GFP&& wjjo} o]2] 2l &L HAZF

Piggybac Az oA Alx~HlS Hgste] gdd
A HIEZE o] ste] ¢alo]

o
3 AR ofe) DY 2k YA BESE F 459 Elofe]

S%H 0% Hotg 35ttt

Lab
0918, SEOULMILK , N:Ng,
BF

D
PRC
PST 4

Az
g
sz
=P

PB-CA-GFP¢E wWE|7} A89 Az ERE
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B0 20 @0 40 B0 s0 7O 8O 90 100 M
0

ik

=

e} dlol 4| GFP7}

=
=

o1 o}

T
T

o) LEolA H

e ofef 19

w

AAE A H

ssauiybug

ssaupybug

2duadsalon|4

aousdsalon|q

GFP Tissue (Placenta)

(ovary)

Control

0|4 AL (x40)

b
o
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% 83 EiRre 2 Fel® AES] bright AR (912)3 3 (L8%)

19 84 GFPAXEo|A PCRI} RT-PCRE o83k GFP ©3d &9l. Lanel: Molecular marker, 2:
GAPDH, 3: RT-PCR for GFP, 4: genomic PCR for GFP, 5:GAPDH in control BL, 6: RT-PCR in
control BL, 7: genomic PCR in control BL
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@) A =4 fHA B- o} o), YA, AF

GAA 2= Az 225 hab

s SEOULMILK FARM , NINo, , ., 07 JUL 2011 16:28
E BiE 7.5 MHz G 73% 0:00:00.93
D 5 cm XY 2
PRC 15-2-H PRS 4
PST 4

AR HE Alx
onfoff A|~Elo 2 /A
o7} o] Eo] <{JAl
o d4l 40dH #

a9 85 FAA = B MEE o83 HA| viol Al AR

pul R
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N:No,
7.5 MHz G

SeoulMil=,

oulmilk-*,

PRS
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o]F F7hHQl 0|4 & AAFte] Yalo] HAFUAW, o M= Hobs FolA Aol HA
N FEHOZ Hul g

e
gy 87 "gEe AFE vF Fo AU = AEE w=E:eta (%), YAE F

A8 Astel Age AL Bolg I Yt (9.EF),

% 88 oA 50d®el FrE & Aol o wnt % ool R

(M%)
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L=

F3b BjRbol A= RFP7} & #3 ,
B}

7t AZE 9 o °]
off A= holH HAEOR FAA oEHE

Q%A W AR BEHA YA,
E7b Hge sl Holnx BYstars

Dox(+)

19 89 Doxycyclineo] ¢+
o] #utol = doxycycline® %
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o 34 A% AE % dlo} fd AL AAA A
4 A% A Wolo] ASHT Y Az ANA P FRE 7] GANA Hlo} F
SAZA S Fad BEol Hold AL AN A3 9% fAAE Holww, FAAE

AP o= Hg A Bolm gTk

3K
AN
A A

1Iope sy

i
3
LA

Ak
ni
b R
LA

22

TN

oA
¥

an

23

W
Wa

ne
§:

Fa q im0 11 12
44 A% HE RE ®E  As
13 14 158 16 17 18
in ny WM CR we &BS
19 20 21 s 23 24
i
U " o o ¥ a oM !
25 25 7 *8 29 -
a9 91 ¥ 13} ejo} el AlE AAA HAL 2n=60 (XX)
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B}, YFP 2d 4 Microlnjection A& o]2] & 4 A4k

¥ 2013.03.27 : embryo transfer.
¥ Recipient : No.2097, by.O| & &
v" Corpus luteum condition : R++
v Day 7

¥ Medium : P5
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SEOULMILK , N:iNo, , ,
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A 9AAS Aol A%

20129 AR FBAujole] Aol A= offel 2o
AL A U
S QAT ) 31
e ey A Al 3 &H

1 61 Heifer RFP Fresh Preg HolF=
2 69 Heifer RFP Fresh Preg Z 7 el o} A}
3 106 Heifer RFP Fresh Preg Z 7] g o}A}
4 118 Heifer RFP Fresh None

5 107 Heifer RFP Fresh None

6 113 Heifer RFP Fresh None

7 119 Heifer RFP Fresh Preg. Z 7] g o}A}
8 114 Heifer RFP Fresh Preg. Z 7] g o}A}
9 111 Heifer RFP Fresh Preg. Z 7] e o} A}
10 117 Heifer RFP Fresh Preg. Z7] el oAk
11 130 Heifer RFP Fresh None

12 136 Heifer RFP Fresh None

13 4932 Heifer RFP Fresh None

14 146 Heifer RFP Fresh None

15 140 Heifer RFP Fresh None

16 150 Heifer RFP Fresh Preg. Z 7| el o} A}
17 158 Heifer RFP Fresh None
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0139%E B2 A 54 o4 AT ofsh 2
T AHT o

=H o4 & S Jo WA P LR F Hl

1 2013.01.23 15835 = £AM2  RFP(NT) AlM 2|

2 2013.03.20 1505 = 849 . GFP(NT) Al AE| X 7|EOA}
3 2013.03.21 1543 = 849 | GFP(NT) Al AE|  Z7|EjOFA}
4 2013.03.27 1605 = |AS | YFP(Micro) = AlAM 2 Ef 13-1%30%
5 2013.05.29 1755 = 849 . GFP(NT) Al oy

6 2013.06.12 1573 = 849 | GFP(NT) Al oy

7 2013.07.4 1635 = 849 GFP(NT) Al AE| E7|EJOFA}
8 2013.07.17 1893 = 849 . GFP(NT) AlM Ze

9 2013.07.23 1705 = 849 | GFP(NT) AN AE| X 7|E{OFA}
10 2013.07.23 1883 | 849 | GFP(NT) AlM Ze

11 2013.08.21 1855 = 849 | GFP(NT) Al o)

12 2013.09.04 1823 = SMS | GFP+IL2(NT) | AlM oy

13 2013.09.05 1903 = SMS  GFP+IL2(NT) AlM 2y

14 2013.09.17 1873 = SS9  GFP+IL2(NT) AlM oy

15 2013.11.07 1893 = 8AM2  RGRRMicro) . AlM 2Ef

16 2013.11.27 1703 = 84S GFP+IL2(NT) | AlM o)

17 20131205 1823 gge CFPHLMC gz

18 2013.12.05 1855 = SMS  GFP+IL2(NT) AlM ZEf

19 2013.12.12 1713 84S GFP+IL2(NT) | AlM o)
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embryos
cultured in
chemically
defined medium
or modified
synthetic
oviduct fluid.

O] % %;
Production  of H LA,
transgenic o]%A, | Journal of
bovine cloned o] A+, | veterinary
2011 A4A T _ 73(11) =9 SCI
embryos using| T ° ZAE3E | medical
piggybac sl g & science
transposition. T3],
A E
Influence of
fact duri
actors ur.mg 549, | Journal of
superovulation e teri
, | veterinary
o 0_] [e] Z]
2012 on . ernbrs'fo 195 g o157, | medical 74(2) = 9] SCI
production in R .
K science
Korean
Holstein cattle.
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Development
a n d
Implantation 507 Journal of
related gene H;_"’ " |reproductio
J“? -
2012 expression| °ol&€% T . n and 58(4) =9 SCIE
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1A
reconstructed t
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trophoblast
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LY
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013 |° e | w7 | 2w, | ey | =9
fibroblasts and 24 Biotechnolo
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u s 1 n g g
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stem cells Research
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EZH | MY PAGE | MY NTIS | 2I0IR ZHAL A | NFECSEH=

iE =7IHTAEEH[EE| M| A A7) FHISE  FuiEEl  FHOIA  FHHISA FHIAE

NTISEH|SEMF : NFEC-2009-12-077621 HEWAY : 2014-03-26 OREE &8 5 EESYH | ByuHES
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-ET ID screen, including veterinary DICOM fields

-Dedicated WET body marks

-ET measurements and calculations: e, 9. fetal age for small and large animals

-Dedicated WET probes

-Built-in USE port allows the user to save images quickly and easgily in BMP, AW or DICORM
file formats for both still images and clips

-Integrated CD-writer

-Data storage in real-time with the embedded MyLab™ Desk data management system

-The images can also be transferred to BioPACS™ Ora@nizer™ mini-FACS architecture in a
stand-alone or client-server configuration = &0k

E=2E dHUH

Ex 4+

I} ZH|

e )
o o

TEUds

-YET ID screen, including veterinary DICOM fields

-Dedicated WET bady marks

-ET measurements and calculations: e.q. fetal age for small and large animals
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