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SUMMARY

(4 # 2 B

e
g

The confirmation of identification of cloned animals and recloned

animals by somatic cell nuclear transfer, and possibility of genetic
abnormality of cloned animals were found out.
. The production of cloned and transgenic cloned cats using somatic
cell nuclear transfer technique was presented the possibility of
cloning of various feline species and proofed the basic techniques for
application of transgenic cloned animal production.

The exogenous gene can be control the expression in the
transgenic cat and dog, and so the possibility of practical use was
presented.

The reproductive ability of RFP TG male cat that was produced
using somatic cell nuclear transfer technique was confirmed and germ
line transmission also was evaluated of F1 offspring, and so
suggested mass production system of transgenic cloned cat and dog.

The efficiency of cloned dog production was improved and the
production technique of transgenic cloned dog was established.

The protocol of somatic cell nuclear transfer for cloned dog and
donor dog and recipient dog's selection citeria was presented and so
improved an efficiency of dog cloning.

. The possibility of business marketing of dog cloning was presented
and so suggested the possibility of application in high price and
useful dog.

. Confirmation of mechanisms of microtubule of inter cloned embryo
and reprogramming/remodelling.

Suggestion of various possibility of inter—genus cloning technique

for endangered species restoration.



The somatic cell nuclear transfer system using optimal cloning
technique was established, and production and industrial application of
disease model animal and basic research technique for restoration of

endangered animal species was obtained from this study.



CONTENTS

1. Title

Development of Somatic Cell Nuclear transfer technology in Special
Usefulness Animals

II. The purpose of the study

1) Necessity the improvement of somatic cell nuclear transfer technique

2) Groping the production efficiency of cloned animal and mass
production methods

3) New scheme for making of national interests and improve of national
brand value

4) Obtain the basic technology and establish the strong national for
animal cloning

5 Securement of high genetic animal and improvement of farm's
production potential

6) Requirement of restoration and increase of endengered animal species
in the world

7) Necessity of imrprovement of development of living quality in the
mankind

II. The contents of the study

1) Cat oocyte meiotic maturation and exploration of in vitro
maturation method

2) Dog oocyte meiotic maturation and Exploration of in vitro
maturation method

3) Epigenetic reprogramming/remodeling after interspecies ICSI in cat
oocyte

4) Epigenetic reprogramming/remodeling after interspecies ICSI by
cat sperm

5) Identifical confirmation of cloned animal using microsatellite DNA

6) Analysis of genetic aberration site of cloned animals



7) Establishment of virus vector system to control gene expression using
tetracycline
8) Verification of germ line transmission and reproductive ability of RFP
TG cloned cat
9) Chromosome analysis of transgenic cloned cat
10) Research of cloning efficiency and applied research of RFP TG
cat
11) Establishment of the SCNT technique using transgenic cell
and transgenic cloned dog production
12) Studies on cloning of service dog and aged dog
13) Suggestion of the standard protocol for improvement of the
efficiency of cloned dog production by SCNT

14) Research of inter—genus cloned embryo production

IV. Result

1) Cat oocyte meiotic maturation and exploration of in vitro
maturation method
2) Dog oocyte meiotic maturation and explorement of in vitro
3) Epigenetic reprogramming/remodeling after interspecies ICSI in cat
oocyte
4) Epigenetic reprogramming/remodeling after interspecies ICSI by
cat sperm.
5) Identity confirmation of cloned animals using established
microsatellite
6) Analysis of genetic aberration site of cloned animals
7) Establishment of virus vector system to control of gene expression
of tetracycline
8) Verification of germ line transmission and reproductive ability of RFP
TG cloned cat
9) Chromosome analysis of transgenic cloned cat
100 Improvement of cloning efficiency and applied research using RFP
TG cat
11) Establishment of the SCNT technique using transgenic cell and
Transgenic cloned dog production
12) The investigation into the production of service dog and the

possibilities of cloned dog commercialization



13) Suggestion of the standard protocol for cloned dog production by
SCNT
14) Research of inter—-genus cloned embryo production

V. Application plan

We are going to work on several research items as follow,
1. HIV disease model production by co-operation with Prof. Eric M.
Poeschla in Mayo Clinic of Medicine, Minesota, USA.
2. Retina differentiation in the retina damage model cat after RPC
(Retina progenitor Cells) transplantation. If so, RPCs can be applied
on therapy of human blind that were developed from retina damage.
3. Restoration and conseration of endangered species animal by
somatic cell nuclear transfer technology and then obtain species
diversity of endangered animals
4. Various disease model dogs by SCNT cloning technology,
especially Alzheimer's disease and so on
5. Applied in bioreactor animal production for bio—new medicine and

therapy
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M 2 g =U2| 771z sl

« U9 Aol tigh et A2t sl V)

7fakE 2ol A

>

AABh=s A s Ve

1. of=re] 7]s/he A%

7}.

AL

o}.

Bio-ART 3|AL= ©] €] Genetic Saving & Clone, Inc.2 @Aloll= =

o7 fdFE HA|, 4FsEY HAT-AHS A W Fn] F& FH| 5}

u AA7EA] ) EA O A w3k A] = xeki T

The perPETuate 3JAl= HAAS dote ofebs=9] AAELE AT

o, At HA7|zo] MitEd AAstE A=Al sk

Lazaron Bio Technologies 3]A}= @A Global Genetics and B1olog1cals/\}9} >

Fo0® AAYE FHAHEMBAE 1L QU
[e]

TEUA 53] MY, BARE, BAl, AXSA 5L AT k.

32 of\
o m»

S

ALLERCA 3JAl&= AlAl A3 9= hypoallergenic 1L9Fo]lE Aibstaar sh,
ol LEAR qgolE 719A Kt M tENA Eg FaArstth dA)
Mg A $4 woiRE T

Mark E. Westhusin®> ATC(Advanced transgenesis and cloning) workshop®l
Al DD-RT-PCRYH-= Abgste] JHaleh Anb blastocysts Al¥E 17351,
2-5% AE] FAALEL AolE Felety, 1 F she] FHA7E IGF-19 S

H 3k

. 2004 Li & AAME FA] AollA wljo} Wbk} 7]3 #ste} BAE 87) (PCAF, Xist,

FGFR2, PDGFRa, FGF10, BMP4, Hsp70.1, VEGF) %A ZAFst A3} 4
ke ko] o] ito] MEAE QY Bag

2003 Han 5 AAE 54 wijofola] Fo] AAME o] Al TAo|A DNA
methylation Oo]:}?:]— 9] zfol7} A&k B s

2004% Schaetzlein 5= ¢} A2 wjo}d oA A3ES] w3l HWHH telomerer= %
71 wjobdAloll A wljo} WA} PA|E telomerasel] &/d0] o]F Asthar Hal

20025 ExkA A&GM ThEHllA] AlA] H 2 AAE EA|319F0] copy cat®] BARS Hal
ato] ofj¢ksE FAle] AltE ¢ (Shin et al, 2002, Nature)

Elo} Aol -2 : (Kitiyanant 5, 2003; Skrzyszowka & 2002) &< 119F°]
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A.

glob Aot fefl HJAacke]l BAE Alkstloy HAlakARe] Aiatkel=
Aot

WA E F2 : (Skrzyszowka 5, 2002; Shin 5, 2002)5-> HTAIEE o] &3}
of AMEZEAE AESE AF, Skrzyszowka -5 (2002)> FAIARRF Aake- A 5
&3 o4, Shin 5(2002)2 A FE AAHZ AAE HA gl At B

S

i_.

el
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e,
e
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e
fo

TN E G ¢ Shin 5(2002)2 A 3oko] Ao
FAWLALE o] gato] BAmFe] PAE AT SO dTAL AT B
AN S

_|

4

|

Gomez 5(2004)- ofZe]7} opaickolE AAE HAV|=S o]t Aat

H sk

Lanza 5 222 WA} (Bos taurs)©ll gaurus (Bos frontalis) 2] | A 3L o] &-35}o] 4|

. G2 A= Loi 5©| Sheep (Ouis aries) 2] FAHE ©] 83191 mouflons (Ovis orientalis

musimon)-& & A

A AA o= FE o] A ol Q= 2h e HAlell e BTt sl

1%
o
1>
N
)
=2,
- 1o
<
2
r
e
2

=
)
39
o
LK
o,
ok
2
rr
e

9
2 % e g Aol

o B ST F A SRiel TGN Wil Sz g
obg g Wil A etk L olfis o) A iRk A B BRI g vl A
s A
4 ATE Al 1A dAUSe] B A7 AT, AR} Fssee 1w
9, o] ool el Al AXE A4 & 5 S Stk
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529 3l Y AlwE T glov, T &
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E.

K

AR 7t 5o ol

1S SR B9 ATAR} out, 250 BA BE
S OOR S ATOIRE B AT o A o) olgd BAEEY 44
4 3] 3

1 S A Hx2 ARE= Slol,

O

nl=oll A e BAE 918 “Missy Project” A 2H(1997')

o]FZt Mol A Fall M AAME HAE AEstA ot oAl 239 whe] {4
stolovt ) HAlel thst 7bsA AlA] (Westhusin et al, ] Reprod Fertil
Suppl. 2001)

o= el JHOl W AES A& JFAHE o]&sto] o]F b oA tidk A
(Murakami, Cloning Stem Cells, 2005)

. Domestic sheep (Ovis aries)®] 3 #|7 d=}e| Argali (Ovis ammon)®] o] 2]

= T HlelE At diolold S EE dAl= AR ol Fa
xenogenic oocyte & ©]&3 HEFL 7 = FT=] Aol EFH 27

o] wjo} 9 UAGA L] 7he/dE HalskGth(White et al, Cloning, 1999)

Sol4e B WE 9/ FES T LHEE F99 AN 58 )
sl 4, o], FAHANA A At oA A oA FHAstE WAL
W GAIRA o] FEAA HAA G2 H AAF HAFES Folv WHES
A8 W viral influenza hemagglutinin  fusuion proteine T 3sH=

chinese hamster ovary donor cell & AF&3FAT o] st A2 WP A
3t g8 =55 HAST (Dominko et al., Cloning, 1999)
g o] &sto] HFER7] FEQ Bos gaurus®E 9, W AFstd ot
]

=
2k 4F 29 UPOH AASATE ST ol HAFE|/] o
z]

mouflon)®] HYIAEZE o] g3ste] FHAHOR 7H7ke 7}
Q1 &8 dAbel ol stof wiRtEE Yakstol - owhe] o thE oAl <
A Adwstdled 2 % 3 vhEeld mouflon®] H A H¥E et

(Loi et al, Nat. Biotechnology, 2001)

ey
rlo
=)
of\
do
N
offl
iGl

Fefolel E7] FAE o] &3te] Pandad] HHEATE SFSITE moused}t giant
pandaZH-H A2 A HAGETE obd cell> 3 AA B dAbe] o]
S A w3 dojub 27] wjet® e JhedE Baskglth (Chen et
al, Shi Yan Sheng Wu Xue Bao, 2002)
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Fri

.Hj

P>

1o
ne
D)
=2
o
o\
=
1%
o

BE 71l 2§ Bangteng®] HH& flal & AlAE &
21& &3 Banteng (Bos javanicus)®] diol FA I Al S BT

=

bovine cytoplast + bangteng karyoplast®] &%

B WRE wot RAMA o FEE Axzady F & Jee nusyn

e
o
Jo
X
ol
ol
=l
o)

X

o

o
)

lon
@]

S.
Q.
=
>

=

(Sansinena et al., Theriogenology, 2005)

. Domestic cat®] 3 A7 date] African Wildcat(Felis silvestris lybica)®] 4t

OMEE &t Hx ofd F4 & HAl dEedss Eisdtt

(Gomez et al., Cloning Stem Cells, 2004)

HE 917l =<2 takin(Budorcas taxicolor)®] A AM|EZE o] &3sfo] 49 WA}
Tk o)A s Tl HAl A8k ew, ok (Bos grunniens)$} Aol 41 2] Hj

Y FAs vl RSkt 5 A3 intra-species cloning©]  interspecies

cloning®.t} % efficacy® HolFm™ FoA|Ee Fo] +8§& dxof 7S

HiRky wd o] oS R a3 th(Li et al., Mol Reprod, 2005)

Domestic ferret (Mustela putorius furo)ol|4] 2] Hjo}lo]2] G &ef WX+ factor

of tigk A9} o] & Tl ¥ "WFEH] T HdATol & ts AT

Stk Wk i Aol zygotedh WMNLEE ol 43 A3t WMULE BF AF
o o14g Ansk elok Fggol gk o ATE ferrets] WA W AR W

grd Ao =gol & ZAe® Bkt (Li et al, Theriogenology, 2006)

gk A 322 EH7F G AsEdd viAs dFFel dis dgesith
progesterone ©|4 estradiol®] HI#| W F7h= A AR AU A5l of
weh FEFE mAA] o AU = $A o dsd Pk
Aas do71A Xatthal Baskglth (Hewitt et al., ] Reprod Fertil Suppl.,

1997)

Fl

Al

A ARl Al e A <ol BSA, gonadotrophin®] mX|= ol thal] d+-af
At BSA 7} Al 7FE meiotic resumption®] £9k3 hST H7F Al #2571 =
o] o]ge] £ T AT sHAN ojuE TE oI @A) HutEE
A ] Al ad S A5 o] FA XSS Bkl (Rodrigues et
al,, Reprod Domest Anim., 2003)

M Akl 2k A dde @A wiekste] Jh Ale] whARe] wfqfe] wal
T shRew FEEdel Aos Az A dAke AEES SASH olE
Eall whako] watel 11AE AYstA Ao Ade Foll FAL sl A

O
A

otk

< "HSS Bt (Luvoni et al, Reprod Domest Anim., 2003

~—
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oy

4

o

7N FAkel Progesterone 7F7F Aol wA= gl thall Arskivh mi
°| Progesterone®| 7}= ATl FolAY e Ao AeEd AA A
ek AR BT AlEE PR

Hzte]l A AHES =olA & F 3}
Aas st dxo AFH O Fadt Q49US Btk (Willingham-Rocky et

al, Reproduction, 2003)

Human somatotropin(hST)2] 717} WApe] A s nx]= o] el
T8 th. TCM-1999] hST9} estradiol®] 3 7F= 7 A2 3} Alxd =S

FHAZ S BT (Rodrigues et al, Mol Reprod Dev., 2003)

M T= FAL Aedss AT Wk BHe AFed Agad ds o

4 T 24 Ao EA v S vHre] Fol AlE UFE regulatory

molecule?] YHAYEE v ALY =Ado®2 & YA AEE o] gsto] 7|

Su A AEES YoM EAY] S dag ol F7] s ATk

thoo] ol ek areke] Ao e Aol A FHZ R ol i)

reviewst % TF (Luvoni GC, Theriogenology, 2006)

il
o
=

Epidermal growth factor(EGF)$} fonadotrophin, steroids, growth factors T}
Gt = F7E R G A e sl wA= dFel del Atekadt
o] A& &3 EGFS} FSH, LHE 371 H7letsls Aol wiekd A datel
granulosa/cumulus expansion &7 AlZ o A1F7], A2F7]0l =2F F
g7, 27 FEV] dAbels obyd d3Fe A dds= Rasield

(Bolamba D, Theriogenology, 2006)

. Human chorionic gonadotrophin(hCG)%] 717} daAgdAEs &3l 42

HFEded 7N EAe] AU Asel Al Gl el dAsiith A
& A wjdA el et it do] FYE A= hCGell 96417t vk F
7V w2 HEER AR dArE #EEdY (De los Reyes M,
Theriogenology, 2005)
A Fare Aldad £ F Ass A9 A g Atel dis Akl
U FZT7] 9 Aol A A 110 mol de] HAE AF st A sho] oA
& o s ’\]547&141 HHO]E T 72AZE § o) Fol S RASITE ShANE A
d 2 G Ao =g duEe Y
U= HIaskglth (Otoi et al,Reprod Nutr Dev.,

il

A= A7E 2oz /G BF vl AREER WAS s K8
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.—ln:

5l tF (Luvoni et al., Theriogenology, 2005)

d

Theophyllines 3 7}7} epididymal spermatozoa®] w|/d< Wab ol 5
A= el il AT-3F3lth. theophylline®] H7h= A=ke] HAFo {7 <l
2ol = Holx ¢k om theophylline®] A} of o whel 7] Wz gxpo]

2 A we g d3E BoFeles BT (Hishinuma et al, |

|
1

o

A FA7] AE vFe 249 wiA] el wiekstel Ale] AsEel 9T
S F= 240 ts A8kt FBS, EGF, insulin, transferrin, selenium% T
St Ao E Ao FAE A9 Aol FoAoE dFs vAA X
St insulin A1F7]oA ART7Z & s A dEFS vFov
FAACE FoAHE 7HAA XSS Rkt (Rota A, Reprod Nutr Dev.,
2004)
A U A, AlEdE o 78 7 3RS estradiol?t human somatotropin
(hST)2] Zd7Fell whE wjol kel s A-sk3lth TCM-199¢ 1lug/mle] hST
¢} 20ug/mle] estradiol®] H7F7F 7| AR 3 Axd AmS FEAIRC
Algdad FHE dtellA A3 dAl= e B Ao dFS EAN
g ol T AFr|et 5344dE BHASITE (Rodrigues et al, Mol
Reprod Dev., 2004)
Z}7] & A F71o04 A FAE AFH S thiol compound”t Al E# U]
Aol o s 7A=A ATSE3ATE follicular stage®l Al cysteine
cysteamine©| Z}7} control®l] B]3l metaphase I ®2°] g H|&o] wgkil, 747}
0.5mM, 100uMelA 7 A e] GSH level X3t 5716k th(Hossein et al.,
Mol Reprod Dev., 2007)
9 ) ERRe Al o dEe] m]A]

= s ALY Gl e Agteraith de A oA A= w7

FES A9 gllon, A Ft AEe] G AEAdE KHolA

]
oktk thdA e vlE mEdE Aol gllth(Rodriques et al, Zygote,
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»
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+

N 2] Aldd Wl <ol pyruvate} glutamine®] Al djEH 9 QG0
i A3 T pyruvate®l glutamine©] RFE=A] Q@ sk AL ol thE T
I F=d 98 A HEHE Holil glutamine©] B 4FEFE Gl (Songsasen et
al., Mol Reprod Dev., 2007)

I H=Ee] VM, IVF, IVCel $loJA] Mouse embryonic fibroblasts(MEF),
Canine embryonic fibroblasts(CEF)7} v X]= 32 A3tk tizxatel H]
sl MEF$ CEFE A A8 ZolA & W&ol g x3kom CEFeL a7 vk
gt o= 16 cell7b4] 2et3ial MEFSE @71 wiFet wiol= morulaZbA] %

43kt (Hatoya et al.,, Theriogenology, 2006)

olg3ste sk FAAE LAt
AAE Agare] #72 Al ¥ Wyor AddsaEd AdsaEel
thoolel g8 e AYETIA ther
, BARL S dE e olslg Bew §e
et al., ] Anim Sci., 1985)
FUFE 2~ ¢ (theumatoid arthritis) 8] 5w EEEA 34 A5HE AdsE
o dlsl ATsich WA sl wAFEIPE ol gFoEA A FARE
T FAA AT A FEes e 7 STk ol FES ARl F
rtEAE A e FARSH AR EER ojFd £ 9le AoE HASIY
(Fischer et al., Med Hypotheses, 1992)
A7 AzH AYEEE ol gl Aol §4 AW 2ol Y&l AT ahg
Fo AAFEAN FHA AF WP olgtel YR ATo] Fo

S 3 Ao® HASHUTE (Petters et al, Reprod Fertil Dev,. 1994)

e L Jo
2

18

Farm animal®l4] YAC transgenesisell #3l -3}t 250kb YACS] A3 v
AFAHE o] &sto] A AFd E7|E Ao albino A= 788
Aot ol Sl kA or &3 =4S e AU AT]ojAE 9% o
TZ719] Aol YAC #A# A5 WHo] o]§d Zo® Wit (Brem et
al,, Mol Reprod Dev., 1996)

T=o 47 AFE Fdl protein C, factor IX, factor VIII, fibrinogen and
hemoglobins# 72 Abgr g whuid o] AAS Akl A= Atd &
o Tz YAS s KA AsH AdsEe] ARgel FUHE Zloer B

113}8I T}t (Lubon et al., Biotechnol Annu Rev., 1998)
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113:

Haemophilia, 2004)

P347L X+ P347S rhodopsine Y@ 3}= transgenic pigellAl o] E, et
A @dAEE 9Y rod photoreceptor®] Heol tfst -3 H3gle| Léﬂ
th wild type rhodopsin A7F 5743 FEi= HFEHA el WA o]
qE-g H 35 tH(Kraft et al.,, Mol Vis., 2005)

ol

-

ox Eo|dow Fury A7l =HH e A
A= - W IGF-13} IGFBPO| ko] =
_% A1)

12 ke K33t (Monaco et

insulin-like growth factor-I(IGF-1)&
of wal ATt oldA Yare
ZFHE Sl ot A o] Akl o
al., Transgenic Res., 2005)

(

Sk

7]

AR A7 mgY AWl AE PHow BA el A7 ALY AES 919

g
AFES T cell 9%t 221 CTLA4-IgE Transgenic expression A7l =|#| wjjo}
273 ML) o] FZE o] Ao thaf AElith o] ArE FA A 2S5 =
AZFE 4 A7 HEE hCTLA4-IgE HdFom oz o]F3t A7 o2
of oM AUdEA AFE o8 F s FOoRE HISUT (Martin et
al., Transgenic Res., 2005)
A AFgs S AEAY 29 Aol dis| ATt FAEA
lysostaphine F& st Fu|d= o =

AL Aabseleh olgst A A5 7]
W EAE Adske W 88 AoE B
Res., 2005)

TR Azd A FolA ] %7] caredll tldl]l A7-3F3 T (Fecteau et al., Vet
Clin North Am Food Anim Pract., 2005)

T2 AFe &3t Staphylococcus aureusel oJst G A g4 sl A
TR A2 4FE Tl 7 FOZE lysostaphing FEHE EH[SIEE
= ZolA] Aok 3ug/ml lysostaphin®] 8] ¥ & ¢ TEATTAY 4
o] ol etEs Haskt olF B A A5 A¥AIHS S
A7l 8 el Als=e ae S A des Baselt

(Wall RJ, Nat Biotechnol., 2005)
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Mol A2l genomicsE AT AW Aol F&of thall A5 skt el &
W Al Aol f§-44 7]z Ut oldlE T A WY X5
st HI7PH O el 7oEE RSkt (Mike et al, Brief Funct Genomic

T AlZlel Ao Agsta 2% DNAS Ui 9o Iz &715 A=Y
WA ARl s8s 7I2E Sl Sperm-mediated gene transfer(SMGT)2] =] o]l
A S dss RER ATEslth SMGTE wiobs 228 dert glon
multigene transgenic pige EvH 8% V]Eds EElv (Lavitrano
et al,, Reprod Fertil Dev., 2006)
hDAF transgenic pig A4S anti-Gal IA 531 2 5E ¥ baboondl 2] ©]
T A7) o] Aol el ATskaith o] Aol transgenic pigll A= &
Gal &A7} F3H baboonell ©]F3k o)A Aol 54 A NA o]FZE o] A AF
8-k A#E o] Fnon-Gal FA7F 2 FAHES R THChen et al,
Transplantation., 2006)
1998 whp-~ 9 40 FA7F Jysto], HAlsE Aol rheed. 531, vt
F20 Qe o 29 A lifespan Wikl Aol ojH A A AME
%713}, imprintingell @3 A5 9 AlE S LAY F3he] V1A el 3
Aol JA= AAAHCR w2 AsE FAT obf HyskA ko, A
SpufFAl WREE7EA] WA 7] = DAl W= S+

Aol ESHlE7F o] o] ESAlX e FFFAAE FUAA
| ghof] o9t HAl o] AF A=l ot Asfg

ﬂlﬂl
il
|o

. B 5(2004)> a1oFo] ElobA| XL, T H A Fot A X E TR ARESle] EA aeko] A

kel 3 331 5 (Reproduction, 2005)

. 9] 5(2005)2 AlAl HEx= A sjdE GRS o] &3 HAl ) S A TEA S

(Nature, 2005)
3 5(2007) MA HEZ RFP A A3 HAkolE Aaks A F 35 (BOR,
2008

~—

.7 %(2006)% /\gg]%]_»/\é %XE](EPO/TPO)% }}Eﬂ’g}x":‘ FAAS E—Zﬂﬂ]%]ﬂ }}E}x\l'oﬂ }\5]
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O
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kv
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ok
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(FASEB, 2006)
5%

[e)
=

]
3L
-y

u

AR B o) Ao w ATA e AFg] Bfel 4

o

(2008)
Al =l A = kAl 5 o] mhebRrAI A A
&

At
$1 1)
bz

°©

°
o

Eix

= (2004)2 319ko] Elo}A

&

3 331+ (Transgenic Res, 2006)
g5 A A

tha At el K o]

(service dogs) 2]
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A,

. Beta-mercaptoethanol %=+ epidermal growth factor®] FH7}7} 274

progesterone =7 B Z A|XTA HALE FI viHAIVIE Ak, w72
= =
= L

AlZE Fofl At

(Kim et al., Korea J. Embryo Transfer, 2004)

HE 2171 F&<Q leopard cat(Prionailurus bengalensis)®| 4] domestic cat(Felis
silvestris catus)®] WAFE o] &3dto] o2 wxpo] Ay A3 3, AL
e remodelingell #3I A= Sk A Ay Sy vALwl
remodeling ¥-78 7 AlF ¥ W W32 domestic cat ¥ leopard cat®] A

& H 3133 tH(Yin et al., Anim Reprod Sci, 2005)

. Domestic cat®] & #|A dA}bel Leopard cat®] AH{frotMZ S o] 4sto] %7

AX AAFe etk B MES] Ao uE gEulS, ¢Ed 9 wdkx 3
A A& Zol7t o A= HolE AR o dAl W] 7kx] dd
st A2 A 933l tE microsatellite w45 §3l EHolrt 2 fA LS &2l

Ath (Yin et al., Theriogenology, 2005)

. Estradiol-173%} progesterone®] 71 WApo] A A sl wA= TS

= =

ATshslth. d27]e] Estradiol-17B& H7H= =& Sxs & & e

U gE A7l HArkAle dF3E 9 daE dAe XeReld w9

progesterone®] -t 7} &dE S 5 U

2005)

HT71E I dH O H7E dRpe] AL Sl v AE FEFe] dis] ATEd

Tk 71w iAol 2z FRAy], R e 2§19 €43 FBSE
w

7kt Axf 10%2] BT A HIF Al G227 ) 9G2S Ad A A5 E

ohekst B F719 ddeld 4 i dAeIA Estradiol-17beta 9}
progesterone?] 717} 7 WAk A9l & Aol w= J&Fe] dhaE ek
ohowi e wiA] el B2 i P4S] @ HIEE S8 P ARSTIR s
ol o4 A F7rskal e E29F @7 PAC] 7k P4 wioel wel E2 w
59 FEFe ol A dmo]l FHHEAY e EALSHATHKim et al,
Theriogenology, 2005)

719

$_
o] Al Adgel P Fge] diE Atk AlEAU s wiA

2, L

I
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A

E.

b-MES] H7}= ofg] oAl Hjolutto] aAlEQl-So] B 1EQtl EGF:E Al
ake] Al A F A A5 wfol s FRAIZTH o] AT
A= 50%E+= 100 me] b-MES$}F 20ng/mle] EGFE] H7F7F 7 A8 Al 2571 =
AeES AT BasktH(Kim et al , ] Vet Sci., 2004)

N ARl Algd 3 S dt Al el FSHEE LHF mAl= 9F
of ] Askich W AES F42 FSH Sug/mlollAl 7Hd A WERR
°m control, 0.5, 50ug/ml°l A= & W7 Atk T2y LHE 543 5=
2 AFAE W, I A = A dFS AR Lok 2A0F
b IVM ¥, & e gAZF MI-09] #d @A7F FSH Sug/mlelA 7 A7)
L EFSETE (Lee et al., Reprod Domest Anim, 2007)

N AR Al E W s, A W A, Aokl el tiel Askgith Al

A Wl A5Al FBSE Ald@ ol 3 Aol A dFE mIAA XEla,
heparin®] H7Fe x|l FHo] HUS we] a&5 vlwst A3 vyl
A7 A 2 Wi Aol 7Hd A&l =% 2™ molura stage”7}A sl th
uetd o Lf FEY 2 dgdg HubskA s Bl afo] mrhe

=5 dAUtH(Lee et al, Zygote, 2007)

i)

A U A dRe A% ECSOD A A3 FHoA Agak®E wjole]

fibroblasts 34713t wjx] o] FFS Lolr gttt o] A3 EC-SOD(extracellular
superoxide dismutase)”} @AFSHAIZA AT U Aol oH JFE v X=X
rotr 7] S15k Zojvk. Ad A JHe] A FAASH FH wjobe] ArobAl
EZE A7rsk WA el A o & Ad<8k3lth(Lee et al., Anim Reprod Sci, 2007)

Yo E EA A gFo]S v]|Edte] 20053 200610 AL thstwol A s

W

TAT wgHo] agfe]l HAC e A,

2R SITA =
A HAA AFAE oA Al A Sy

of

(D 2004 Li 52 AME A AoA wljo} wbdy} 7] #3tet 718 871 (PCAF,
Xist, FGFR2, PDGFRa, FGF10, BMP4, Hsp70.1, VEGF) §-4x2 A}t A9}
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AR T o] ool AH AT B kSTt

(2) 2003d Han &= AAZE JA] vlijoollr] o] A o] Ay @Al DNA
methylation 2] Z}e]7} #E| Qivkar B gt

(3) 2004 Schaetzlein 5 F 2} 429 vljopdrollA] MEe] =glel THH telomere™
Z7] vijobdAlel A wlo} WA BAE Y telomerase?] EAo] ol AYsttal Bl

131

o)

ol

)

4) & 5 A s GRS ol&sto] 71 Afghan hound 2
- o Aastien, dA 15771 BEste] ddox AJEstAthLee
et al, Nature, 2005). Z1°f ©]o] < Afghan hound 3%(Jang et al.,
Theriogenology, 2007), E°]¥=(Jang et al., Theriogenology, 2008), 2F2H7|
(Jang et al., J Vet Med Sci., 2009), #|7]YZ=(Park et al., Theriogenology,
201D 9] HAel 3 ¥kl

(5) & ATEAAE e AsdAE ol &d AAEEAE Alkste] 272 HFE
7] ok FEES HA gAtel AFste] Msee Vw4 ¢9E At
(Kim et al., cloning and stem cells, 2007, Oh et al., Theriogenology, 2008).

(6) & A=A = HE AW s GRS ol &5t sHo] e mekEAA
gugte JEHWY AMNEZEAE A%, F 109t 8] AAbE BAFsE L #x
7778 AEske] e ® AAsItHOR et al, Theriogenology, 2009). 7% =
T oatekR A Ao 2 ek AAE AW 5ol YFE AT

(7) & dA7"elA= 8 FAA7F Ade A AAEe e dsdAE
o] g, w7t gk A (Red Fluorescent Protein, RFP)S @& sl Hl& 47 4
T, TR 27 T 6F5F AAela, o] F 577 A&t AAoE AASt

A TtHHong et al., Genesis, 2009). o]2]3st &S ElZ AUE & /A<

vbe A7) 2o 73k 53w A (Green Fluorescent Protein, GFP) 2

= 17% AAkskaith

(8) AMEEA 7]&S o]€3t9] sencond generation cloned catE AYAFsFATH
(Yin et al., Theriogenology, 2008).

(9 RFP &8 HAeko]l ol HEolA neuronal-like cell #HQl& R &}o
Journal of Verternaary Medical science®l| X 118}At},

(10) eCG T2&°] HA5EE AYs] (Yu et al, Theriogenology, 2010) Al
FAHo Frsle] 1190] stem-like cellS ] -ujdFo] ¥t (Yu et
al., Molecular reproduction and development, 2008). $qtoluz} F7]Ax v}
7191 POUSF1 & NANOG= ol&sto 1%kl fAF E714%S &lskiltt
(Yu et al., Jounal of reproduction and development, 2009).

(1) AAEZEZA 7]&=S o] &3t &HS RFP Agls o] &3] RFP AHAE
A&t om (Cho et al. Theriogenology, 2010), ©]47+e] 2t HAF4 72

i i
J 2

=

o

e
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Fo] EAlFA T s
3Gt (Lee et al,

Ak LA AL fieke] ELAEe] TSA
P FARYT AXFIE DA FAHE A

Ir
_>I1_'4
A
ol

.

Theriogenology, 2010).
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Rl 3 % TN L 2 25}

=
x o] 24, AgA HH, AFUE, ATEARE Ve

(Al 17441
A 12 RFP J4408 2Almego] ABAS 4458 4%

¥ ATeAM = RFP &4 Agk Hojxl HAlaeke]l (Yin et al,2009)2 AAMEE
o] g3ato] A HA FEES AAASEA A HA] &S wEE RFP fHze] A
ol ATtk RFP #3114 dd A& = HAjlugkole] AQie] 7ee A
A A SRR TEEN Aieteod ot A8s & ol

® RFP FA A3 HAaokolo] AAME &

o] Ag o= RFP FAHSE w9kl A HAAYAS 935te] RFP F A A3 & A
o =]
=

J19fo) o] ¥FEZZ AdRE Ao cell lines 3T 6 mm I H=

A5 A F skod
10% FBS7} £33 DMEM (Lot no. 1267027, Gibco-BRL, USA)2] njckol S o] &

stol 159 Hx AdMEe 3 F Agshach

1.0%

Fig 1. Flow cytometric determination of RFP expression on the donor cell
surface. (A) Visible light image and (B) red fluorescence emission of donor
cells. (C) Non—-RFP TG cat cell line (negative control). (D) First RFP TG

cat cell line (donor cells). (E) RFP gene transfected cell line (positive
control).
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sl¥ RFP F4d% @ Ex|akole] AAE= Flow cytometry (FACS, Epics
XL, Beckman Coulter. USA)< %3}o] RFP 34 M@ RS 33l o 7] A
WE o i o] stel Ayl positive control cell (Fig 1-E)& transfection® A|E=Z
97.1% T3S H PO negative control cell (Fig 1-C)& 1.0% Co.& W E A 9
=5 HL o] A7E V]Fo7 RFP #AAS HEA ool AAE 23 (Fig
I-D)e 574 d3 86.0% & wdAFE F<l & F Qo of7]ex FAsHA
WAk AEZRES o] &sto] A HA4 FHAST HEAmeko] Ate] o] &-st3itt.

® RFP AAMEE £33 dHo]2
2| A EE 0]%—?} A A Ho) AL micromanipulators ©]-83e] wjkE IS A
2 dxleo] FYEE WO Yin 5(2009)0] 23t WS o] 8353t

o]

1__

® RFP A HEAji¢kole] FAaxpEd 2
o] A¥ 13vtz]e] dieliel o]Aste] 1ntE]e] RFP Al HAlickelE ks = 3l
Aom, 1 A HAaekole] HAEES 7.69% HEel mAth (Fig 2-A, B). &g
A FAA] Slol AV F HolxE &84 vluelx s FAlLYgo]E o] &5t
A BEAngolE 42 Ast FAAS EA1golE 1%0}0% AFAE A LA
S wel mlws) B ZHzF 588% %t 56.9% 2 fusion EEANME FAES B
(Yin et al. 2005, 2008). ©17]4 -2 RFP &A% %xﬂ Fole] AAMEZE ol &
Sk do] A& nontoxic &< THE EY 4 AT

Jﬁ

rr

Fig 2. The Re- RFP TG kltten with surrogate mother and RFP expression in the
Re-RFP TG and non-TG control cats. (A) Surrogate mother and Re-RFP
TG kitten (arrow). (B) Re-RFP TG Kkitten. (C) Re-RFP TG (left) and
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non—-TG control (right) using visible light imaging and (D) fluorescence

imaging.

AAkE RFP Al JA 1ol RFP @329 #5F5 &Alshy] $lsto] exitation
7} emission LH AME®] Y= o5y F&8& 2% vkt Figure 2-C$F D
oA %ol Al HA|Fol= RFP 3o w4 2 Qo eEZE gx
TOF AMgE FokoloA= RFP F3dd S H4 S el (Fig 2-C,
D).

RFP A EA39ko]+= PCR Zd<S %3 mRNASQF genomic DNAA 2] RFP+F
Az Hds gl shelth (Figure 3). Al HA31%F0] €] genomic DNA oA ] &
< non-FH A% 319F0] 9} negative & WO E ARE-sto] vl w sl tH(Fig 3-11).
7} F71914 2] mRNA oM % A RFP #d#F wd o] gasiA #2385 93l
o} (Fig 3-1).

I~

I

M a b ¢ d e f g h i j k I m n

e b— < Re-Te

II non

Re-TG Re-TG Negative

524 bp

Fig 3. PCR analyses of a Re-RFP TG cat. The mRNA and genomic DNA
isolated from various organs were subjected to PCR amplification: (a) testis,
(b) liver, (c) large intestine, (d) spleen, (e) kidney, (f) heart, (g) duodenum,
(h) stomach, (i) pancreas, (j) lungs, (k) skin, (1) placenta, (m) non-TG
control cat, and (n) negative control. II: Re-RFP TG cat (Re-TG), non
Re-RFP TG control cat (non Re-TG), and negative control (negative).

o FAAS A HAaLFele =Y aFolete] FAA AA] &l
REP A 57314
(Table 1). %3

o} A BA|meo] AT FHH
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Table 1. Body and placental weights of the first RFP TG and Re-RFP TG cats

at birth.
Cloned cat Body weight (g) Placental weight (g)
TG 122.0 £ 13.0 240 £ 64
Re-TG 144.3 37.0

* Values in the same column with different superscripts differ significantly (P <
0.05). Re-TG is the recloned RFP TG cat (Re-RFP TG cat). *The first
generation RFP TG cat (first RFP TG cat) is described in Yin et al. (2008a).

Table 2. Microsatellite analysis of donor, Re-RFP TG and surrogate mother cats

using nine feline specific microsatellite markers.

Feline microsatellite markers
Cats "FCAO7 FCA17 FCA20 FCA22 FCA22 FCA29 FCA30 FCA44 FCA30
8 0 1 4 9 0 4 1 5

Dg;fr 198/198 110/114 140/150 150/150 169/169 211/217 110/130 155/159 184/190

Re-TG 198/198 110/114 140/150 150/150 169/169 211/217 110/130 155/159 184/190
SM ND  90/116 140/140 150/150 151/167 213/213 108/110 159/159 196/196

* ND, not determined. Re-TG is the Re-RFP TG cat and SM 1is surrogate

mother cat.

® RFP A HA|ako] o] gite] A ] DNA methylation AFE] &4

g TUZ AMSEAY RFP 2 d38 19ko]o] Ejgtzt RFP Al HAaLo]
o] Ejytell A epigenetic 4 FEHIE ¥EstaA}F Global $F DNA methylation 73 E =
B2&3k ek (Fig 4.). Global 3+ DNA methylation AE|S ##sl7] 9la] 22709
CpG site?} €A43F= 400 bp 9 satellite DNA regionolA #zF 3}ttt WA =14
2 o] g™ RFP FAAS HA el ®int (TG 13 2)3 RFP A HA|ae
o] 9] Ejnte]Ale] DNA methylation 8= 742} 77.08, 82.29 12|31l 76.38 %)&E =
Uz o]&¥w RFP 243 & pkolsl A8k DNA methylation A EH| S 1o
Tt o] A RFP FAAg & ackoloA fred Al Halarcke]e] epigenetic
Aoz Wit flas Btk
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TG1 TG2 Re-TG
1111144 (77.08%) 1581192 (82.29%) 1651216 (76.38%)

QORCOSSEM00R0000000 200000000000000000800000- 28 o Rao0 o st ssa8ss
OB 00bRESEE | Rosebads- T8 S 90044050
0 000000000000..00000090- 36-200040000998 0088004
FhE4 44 4% % +'+.+'+ FHFPHE P 4+ 44 0850 ECFP L P 4 4+ 59
Y S05- 880888880

A4 FFEAN b
DR RN RRIININ SSCHECCRECEEIE SHRIN
VLU v e

S TH L ATTE LR AT 4444

FHFRAS FATH 4 4
A4+ A S

Fig 4. Methylation of the satellite DNA region in placenta. Bisulfite analysis was
performed with placenta obtained from the first RFP TG cats (TGl and
TG2) and a Re-RFP TG cat (Re-TG). Each string indicates a 400-bp
fragment of the satellite DNA region that was amplified by PCR from
bisulfate-converted genomic DNA. Open circles indicate unmethylated CpGs,
and solid circles indicate methylated CpGs. The methylated CpGs are
expressed as a percentage of the total number of CpG sequences. The

satellite DNA region was hypermethylated in all placentas.
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Fig 1. RFP expression in F1 progeny-RFP TG cat and mother cat (AB). (A)

visible light image and (B) fluorescence image.

S22 b B

Fig 2.RFP transgene expression in the skin of F1 progeny—RFP transgenic cats.
PCR analysis from mRNA (a) and gDNA (b).

Abstodth AgakE 72 AkRk= gDNA 9 mRNA
Foeuke] 7ol M 2ete, 3uhel <l
3, Fig 1, 2). =8 RFP 3843 =7
B 7|19kl o] A ou;qq;zq T AFEAT AAS EI 1 YT RFPHAA
o]#-& PCRE Tdl &% 4 AU} (Fig 3).

—~ H
J\lf

r_gl_t

Fig 3. PCR amplification of RFP-expressing and non- RFP-expressing embryos

produced by IVF using sperm from the RFP transgenic cloned male cat.

g 9 10 11 12 13 1415 16 17 18 19 20 21 22 23 24
AFSHAl ti2F 33% 9] RFP #-Ax2d S ah=

_'QI_
thS RFPH-AA 2alsls= 3t /A S o] £3519]
sklsksltH(Fig 4).

M1 3 4
Flo e o el At
A9 e 2

7} 47 REP 47 B {1

_37_



524 bp -

246 bp =

M a b ¢ d e f g h i j k | m n o p

Fig 4. RFP transgene expression iIn several organ tissues of the F1

progeny-RFP transgenic cat (F 6).

O Ay yR AL e sk 7F 28w ) ukag v g A2 7] A AR A A 9] F)
A H oA BF RFPEES dolstatt 18 7+ F1 9 /NAl9k RFP A A3 &
7 JA aekol o] Aol Al FISH #4]-&0]83te] chromosome 41 &3l RFP+
Azpe] Argle ael & 5 Qgith (Figh-6). 23} Fig 1614 gDNA 9 mRNA oA
solstAn o} EAUsA RFP SAA Aol slol 3 2= 9ol Az AR A
44.6% RFP FAAE &2l & 4 Ql3lth (Table D).

Table 1. FISH signal counting of samples (n=300).

Probe n No. of positive signal (%)

TG Cat sperm RFP 300 134 (44.6)

Fig 5. Karyograms for all cats from FISH analysis. Only definite signals are

indicated by the red square box.
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Fig 6. FISH analysis of sperm from the RFP transgenic cloned male cat. White

1s non-RFP transgene

i1s RFP transgene expression and green arrow

arrow

expression. Original magnification: X1000. Filter: Cy3 and DAPI.
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FAE HERE G cageel WA ARFAN A% FFE Ao AEAL
= L 7

SO14ARE W 10/ S BRolw & A st AbE 2 sklth

control

Fig 8 RFP cloned cat shown the red fluorescence nose and ears compared with
control. RFP fluorescence cat was observed the red fluorescence under UV filter
but control cat doesn't observed not only normal condition but also under UV

condition. A; RFP-cloned cat, B; control cat.

o|&s RFP FAA% SAlmokelgh out tjelm o)  dloly Aol 5 (FDE
F 100kel7k el Hglom, of F ¢Ae 4vtelsh Hlolga 3 6uielzh
ofwth Elolyk A4 F RFPS §A@ 4ol 3o 4vke] ol 20helel7] Ago]

Helom A 6ute]l FolA 3ukg]7F dEo] Hth (Table 2 and Figure 9).

Table 2. The RFP-kittens were birth after natural mate at day 65.

. No. of kittens(d) No. of kittens(})
Mating RFP/normal RFP/normal
RFP(&)+control(%) 2/4 3/6

Fig 9. Kittens were birth from RFP cloned cat and control by natural mate. A;
natural light picture, B; fluorescence picture. Arrows were indicate RFP cloned
kittens.
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Table 3. The F2 kittens were birth after natural mate at day 65.

No. of kittens(%)
RFP/normal

RFP/normal

No. of kittens(&)

Mating

0/1

0/1

RFP F1(3)+control(%?)
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A HEd gk partd 10MA 80 ] A5S Fh ASS F wWlE 0~ 1% Ato]oA
0 Volt, 281 Y3}= voltell = 2~3%37F A A AT} voltageE: &d 3 2~3
Zz B¢ 4S5 Fvh 28la 7F gEVF yd 57 B9 FA71E F=oh A7) AV
+ Table 13 Zth(Fig 1).

Table 1 Protocol for electroejaculation of male cat.

1 part 2 part 3 part
2 volt / 10 3 volt / 10 4 volt / 10
Voltage (V)/ 3 volt / 10 4 volt / 10 5 volt / 10
Stimulatuions (n) 4 volt /10 5 volt / 10

Fig 1. (A) The electro stimulate machine for semen collect of male cat. (B)

Teflon rectal probe (C) Artificial virginal for the cat semen collect.

w
3

3k A4 = 37°%cE 2EE FA%] Aol "d s+ F
23t A ket 1% vy A NS EXT 1 Buffer (Tris-buffer + 20% egg
york)ol gol £5&5 4C=E 22k oJul& HH3| sh4sted EXT 2 (Tris-buffer +
20% egg york + 8% glycerol+ 1% Equax STM paste)®} 1:1 H| &2 1582 10%,
20%, 30% Z18]3 40% = o] FHF mix SFATE o] A S Strawell Eo} silling
o & 2EEEF e LN2 FHOZRE 55ecm AX A F7] T4 ¢ F LN2e
HAE AAXEIY. = 375°%¢ 25oM 156%3F Straws & $
D-PBS¢] 1800rpmellA 53t 94 skalvh 11 v 4T
D-PBS® 3]Aste] Gzt AAtoly-, 254, dH
9] staining B AES vE Z2dete] 459
Eosin-Bx= AAe] A o475 Ache wf o]z Aol or olgls AA= ¢
Aol wx] Font H& A= FAMOR FHIE o] 2
Makler counting Chamber (sefi-medical instruments itd)E ©]&3}o] AAE 71&
E 3139 SMI (Sperm Motility Index)ell 2JaA #7135 t).(Table 2)

Table 2. Morphological evaluation before frozen-thawing according to semen
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collected method of male cat (Mean * SD)

Sperm
Volume, ) . C
Treatment concentration,  Motility,% Viablility,%
“ x108/mf
EE - 89 £ 2.2 53.1 £ 3.6 22.6 £ 10.6
AV 42,5 £ 35 128 £ 7.8 73.6 £ 5.7 37.1 £ 26.1
P<0.01=
AR s AVAEHeR AR ool 89 £ 22, JAFAHE ol &3t AF
b g No] 128 £ 7.8% o<l Aol (AT (P<0.05). AAe] e A7 A
SR Qlg Aol 7k 7+ 531 + 36, 736+ 57702 1k Fo el ojrt 91F
Hol AAb=w e Aol geo] vha gkt a8y AEES AV
AN S 7h7y 226 £ 106, 37.1 £ 26.1= oAl Aol gl (P<0.05).

7]
aea ﬁéﬂ%f‘—f}?ﬂﬂ F7b=  Diff-quik  kitS o] &&kd  FA  normaity g
= 37Fsk3lth (Table 3).

Table 3. Perportion of morphologically abnormal or normal thawed spermatozoa
of male cats by Diff-quik (Mean + SD)

Morphologically ~ Abnormal sperm (%)
Morphologically

Treatment
Head Midpiece Flagella Normal sperm (%)
defects defects defects
EE 9.0 £ 219 19.2 £ 240 42.8 £+ 46.6 27.0 + 50.2
AV 11.9 £ 176 114 £ 176 319 + 459 45.61 + 123.0

A2k HEjE ARl SR e A A 2SS AVIAS(ER)# 13 AV)el

7t 27.0%, 45.7% % w9 wetonm, I 9 nAgddA 2dE&> AVIA=(EE)
7 JAFAAV)NA 2H2t 73%, 54.3% 5 YEFUSITE (Table 3). 183 7 A1t
of FoAQl Apol= AP HA Ak (P>0.05).
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Fig 2. (A) Live- dead were evaluated by the Eosin-B (B) Morphologically of

cat sperm were evaluated by the Diff quik.

B AT Asg ekt APl AAPHel wE YN AL F94
Q Aol glglont Y el tha AZAFH A BEA] WolA: A
g 2 5 9 aet 4R S5 gasgoRe A deAst gk 1%
ot QFA Mor WE A AN H57h A g UL FAS 9
)o@ Agtel Aesm otk TAM AV A ol&F AAMES o A
A7b B BEAA A% BEAQ Pole A=A o tobst RFP #3074
G4 A8 wgole] Poe Ao o] F LsrhE wfold F wEF AP 2

e 92+ 9g oln

O BAIFel N5 AF
B oA BAnceld WS 3 BEEAG YAF vAE TS w4
7] Slstel A stelch, WA gele AgAyos AAstAh weks] @Ay
paepole] hCGE ol F WARE SHAm W0l {719 FuolE P
A7) e BAmolsh B A YAl BAzFol o WHlE FE
gtk Gtmopolst 748 Fgsam BALFolst wolE e acpole v
2L 9 ATAS Yol £IPld ANVE FEF ] ATA) 4 F P
AEe FESAT AAE Aoe An AARAL ool wpw APAR §7
o] Fxol F Y45 % AE WA 93, 34 Bulferd] 34 F gAY

APEARLE Ao g Ao] X ok Agx)

A stk ek V&S 2AFSH] 918k Diff-Qick 4 7|EE o] 8351
T E 200709 AAE Aol N¥EES XAFE TR FAFE B aoko] Ao
& t}& Table 13 72t}

1S o2 o rlo o2 Mo X 1o i o4 mo rlo ok
o

o1z e
o,
o
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Table 1. Fresh semen parameters of cloned male cats and control (Mean * S.D.)

Cat Cloned A Cloned B Cloned C Control

Volume (uL) 506 £ 9.1 491 £147 582 £214 565 247

Sperm concentration b b b
596 + 216" 459 + 159° 321 £134 680 =+ 452°

(X 10°/mL)

Motility (%) 69.7 £63 661 £159 725 £19 728 £20

Viability (%) 91 + 5.6 92 + 6.0 877 £ 60 884 55
Abnormality (%) 394 +34 321 +£57 2851100 321 £55

Osmosis (mOmol/kg) 3325 £17.8 352 £ 124 326 £11.0 360 + 164

* a,ab,b Values with different superscript in the same column are significantly
different (P < 0.05).

Adl AAEA Ayl Jdol FEE Cloned Aol 718 #=2k3l Cloned CollA 7F3
e AdE wmolth 9wk fa9ko] Cloned B8 vldt 55 B, thE A
d S AN A, AEE, 7188, RS 58 vl s 1Y

ARE A4 & F NS 54 Bufferel 34 sto] dA|daie] At 4%
M2 20% 9] Hato]l Hrte F4 Wy 1o Xsta 12%°] Glycerolo] ¥ 5%
o TAMHL G A 4C Yol Qo] 2A7F Fet o4 sigict. Wzhd 524
HANE FAHH 13 sAshsd 158 4o 430 dA 3483t} ol 34
F =871

Hx 1% 33Xt 20%, 30%, 40% o7 £xpdo=w ok
Glycerol9] ¥a]E FHaizleh= oz 3Asigch. &ds] 349
4CEAe A 2027 WEzE FYPE 8k 025 ml AERS X & Y
st A AL B 15cm $1olA 1023 12 Was AlFE T 108F oAl A
EH 5em FolA 53t 23 FAS AAISE & A A e Hojgo] FAAC
Af N2 A A7A] AA AL koA Bl
TAE AHL F3 T T, AW, AEE 55 ZAENA oEE
£ ol &ste] A sttt &3

.

o R
CASA (Computer Associate Sperm Analysis)

€74 B AXEEd, 3EES v Table 29 2

-~

4o rlo
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Table 2. Post—-thaw sperm analysis of motility, progressive motility and viability

from genetically identical cloned cats and control by CASA (Mean * S.D.)

Motility (%) Progressive motility (%) Viability (%)
Cloned A 4767 £ 1.5° 3333 £ 3.1° 5200 £ 1.0 °
Cloned B 33.00 £ 1.00° 24.00 + 3.00° 36.00 + 3.6
Cloned C 4433 + 55 33.00 + 6.2° 4767 + 507
Control 4333 + 4.7° 31.00 + 7.9 44.00 + 8.0°

*oadbb yalues with different superscript in the same column are significantly
different (P < 0.05).

o

il
oX
o

d g3l § FoAe B 1B Cloned B7} 7Hd @& %5418 w3t} npxt

THAZE AREA W 2T B8 S B9 on, Cloned A8 B &

b kol gl vlesh A 9 AT, 4SS B

FAg3 ¥ Diff-Quik ¥4 F 71¥EE&S B FAARG 7Pl ot T

U om R 738 &S HAlaekolel dntaigkolste] xtolE Holx] kgkont AH-9
d BA &2 A4S B ol 54 F s vss 43

Table 3. After thawed, morphologically abnormal or normal spermatozoa of cloned

male and control cats by diff-quik (Mean * S.D.)

Morphologically abnormal sperm (%) Morphologically normal
Head defects Midpiece defects Flagella defects sperm (%)
Cloned 5
A 16.04 £ 49 758 £ 20 3752 + 35 38.86 + 8.0
Cloned "
B 1521 £ 14 853 £ 0.9 4478 £ 1.9 3147 £ 2.0
Cloned b
C 14.84 £ 4.3 714 £ 1.7 38.69 + 3.6 39.34 + 89
Control 1550 £ 45 11.16 £ 1.4° 4496 + 5.6 26.33 £ 11.7

* a,ab,b Values with different superscript in the same column are significantly
different (P < 0.05).

T3 w4 g8 § CASAd 23 54 &2 B v Table 49 @t
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Table 4. Post—thawed sperm analysis of curve liner, straight-line, average path
velocity and straightness, linearity of cloned male cats and control by CASA
(Mean * S.D.)

VCL (um/s) VSL (um/s) VAP (um/s)  STR (%) LIN (%)

Cloned A 135.80 *+84° 5267 +3.1° 63.87 £22° 8133 +£25° 3867 +35
Cloned B 167.47 +22* 7150 + 6.6° 88.67 +47° 7933 +4.0° 4233 +40
Cloned C 126.67 +5.0° 5657 +27° 6500 +35° 86.00 +1.0° 44.00 £1.0

Control 133.33 +9.1° 5333 + 11.6° 64.00 +3.0° 86.33 +3.8° 39.67 + 4.0

* a,ab,b Values with different superscript in the same column are significantly
different (P < 0.05).

FAgE ¢ Ad FHFEHS B Y& In vitro fertility & HAISHSI Y. A=
t}S Table 59 #t}.

Table 5. In vitro embryo development of with post-thawed spermatozoa of

cloned male cats and control

No. of embryos developed to (%)

No. of oocytes

Cleaved Blastoyst/cleaved
Cloned A 43 32 (74.4) 11 (34.4)
Cloned B 21 15 (71.4) 4 (26.7)
Cloned C 29 25 (86.2) 12 (48.0)
Control 51 42 (82.0) 18 (43.9)
IVE A3 Cloned A, B, C 8 dnrkaeke] B G444 F#458€s B &7
A oAb gIddth ol e r Hajaickole] Ao AR AL FTFS A
Bkt B AE Foto] HAlackeld] A dntukolel Hluw S W i
ztol & Holzl stlovy B FAAAR AdS Bla ey Esk YA o] it
ol gt A= meolelA AAE oA wilo] s oud JIFS v
%1 FAAANE THE Aot sHAINE UnbA o R FEa|aigfoloA EF S A
ox dejgoy AN AN Fd tiF AFAdS oo AolE Kol Al
E Yetgton o= HEAuekelrt et HES Flolgks s FXE FeR
AARZ TR ackolo M Zol7t & F Use HERAT o] st Aol A
ol Mel &A1 FEFolnt, A D FE, A A AY T ugs 94
| =

= Ll
gy FAAe] wdgeld ey rlEZE=gol DNAT W4 agle] ]l
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sol 71o] & Zojuh. mAEo] AuhEA kvl s A AYE FAI8E
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(Fel-O-Vax FIV, FORT DODGE ANIMAL HEALTH), %Al (FEL-O-VAX
Lv-K IV, @ DODGE ANIMAL HEALTH)& ztzt A}-8-3k3itt.

A BA AR o] g8 AMGEE dEln A 9% Az dgn
aFols: 4 AFT HFA g ackelrt Fa 3 A¥ FIP o w #
H oy thol = FIPHAlS A o E | ohE 39fo
Aol fdth FIPE ko] wk #ixts fA o7l 749
Aok o5 FAEE NZ 2golE AASta #HA] AAkE
A&l T o] ARSE A W AR Al FA ABEI Qlo], 1
2 @A Z nAo)del e aYgole glon ol 3 %

Ql

Wy o7 ol3t gytE Helth
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TCM wjFdls o]&sto] A8 wieFs shdA 7P a&4< A
=3FA T

Table 1. Effect of types culture media on in vitro development of cat embryos.

No. (%) of
Culture media No. of oocytes
2, 4—cells blastocysts
TCM 153 132 (86.27) 88 (57.51)
CR1-aa 97 75 (77.31) 39 (40.20)
Tyrode’s 57 31 (54.38) 9 (15.78)

Table 104 g} o] TCM199 vjeFehe] oA 57.51% wWinkE7] dad&o
o] CRl-aa % Tyrode's vjeFle] ZART 953 =2 wjddgS Ads A
thooleld ATdvhs waHoR BALHR Audel 495 BED F 9

£ THAAGY wREn BAFgRY Aute FIHo 5
S 8 WrEA] A Eojor & Y] AARA FF AL wl kA A

AAE FolA 7eE B4 & e ofyEl 7] wekea] A & 5 9l

] A Fek F shuolth 1y AAME Hola s o] F
& =otg o B 4 9= mechanism 3}
A E b mA e Fio] grh & Aol AME HA FHT A

ol

o
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AA s S8 AME EA 7E DA sl AlX S B MAS
3l AAEZ Fola7Eo agS FFAFTE o] AAR Ao} FoJAE] A7
TG Ftel ZxHE o] Az AEYE] ZE o] TUIE FHbEE WA
g3} o)e FEEIIE st wEkd 2 A= HVI-EES ©] 83 fusion Wl
wel AYAkE 25 @) epigenetic reprogramming®] T X+ 93-S &Qlslr] ¢
3l AdS FFsAY. 54 FAAE o]8ste] DNA methylation W3tE ¥

EAAFAA 7 F FAFHQ reprogrammingS 74 Sk

o
K
>
-
<
. T
es)
il
o
ofo
ok

AAES o] &3 A A E o] Al micromanipulator system= ©| £3}o] vjokE
H

T
UAZE &3 Aol Fstks WHOE Yin & (2008)0 ofst WHlS o] 8313

2) Tk Ao} gdE Aol e] 5§
galg el SuAEe e §38S GenomONE'-CF EX  (Cosmobio co.,
Japan)= ©]-&3te] Kaned.Y., 5(2002) o ¢ %H-& o] &3t} (Fig D).

Glass bottom chamber
4 (ELEKON SCIENCE CO., LTD, ZOC-3)

/ injection pipette

Step 4

A: Adrop of the donor cells  5ul
(e.g. Hepes-KSOM medium)

B: Adrop of HVJ-E Bul

C: A drop with enucleated ovum
from the recipient SuL

(e.g. Hepes-KSOM medium)

Step5
Fig.1:Diagram of the operative procedure

Fig 1. Diagram of the operative procedure of HVJ-E
(www.Cosmobio.co.jp ).

T3 2T EA AVeEe ol8d §82 Yin 5 (2009°] W (Fig 2) & °l&
ato] vl AE skl
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Fig 2. Electronic fusion method

3) Real time PCR& &3 Methylation 2]

HVI-EE o] &% fusion W o= At HA) FA &2 FgA da o] o
e RS Fashy] Yal Ao genomic DNA (gDNA)C methylation 7
= #dst7] 9@l Real Time PCRE AAsklvh. HAFA=t AHdu] 57) A4
genomic DNAE ¥7] 98 Lysis buffer (Tris-EDTA pH 7.6) * 23} embryos
= lysisd}al phenol chloroform isoamyl alcoholS ©]g3&lo] Abaluje] gDNAS
Zatgit} o8 A FE¥ gDNAE bisulfideS A 2laba A4 ¢] DNA methylation
L5 gttt o] uwl AFE-3 DNA primeri= Table 1ol A2kttt AFE-= o
A 4Au) gDNA 115ng/ule ©]438%ll, EE reagents® microtubed] ¥ STh,
real time PCR-Z 95CoAl 3% 15%, 57Ce|A 20% 72C 30%% xHo= 4

cyclesS HFEElo] HA13519 T}

Fl 2

o

Table 2. Information of primers used for gene expression analysis by real-time
PCR.

Gene Primer Product Size (bp)

tccggctcaacaaccctgggt
DNMT 1 130
agcatctccacgtctceecttctgag

tggaaagcagtgacacgccaa

DNMT 3a 103
ccecegttggggtacagcetctga
accgaaggceggcectattcga

DNMT 3b 151
ccctegtgcettaacggtgcec
ggaccgattgacgggaggga

HDAC1 144
tgcggattcggtgaggcttc
ggacagggtcatcccatgaaacct

HDAC2 111

ggcagtggctttatggggcectac
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I AW AF7A durR oz ol fEojx M7|gE W HVI-EZ o] &3 L1

AEe gald dxpele] §38-S& HVI-E £ o] 83t g d7o|A fusion rates}
development rate 7| A& &2 s+ 5 SISt} (Table 2).

Table 3. The effect of bovine embryos development from sendai virus fusion

compared with electro—fusion method.

No. of No. of No. of No. of

culture fusion (%) cleaved (%) M stage (%)
SeV fusion 335 226 (67.46%) 129 (57.07%) 45 (34.88%)
Electro fusion 343 245 (71.42%) 118 (48.16%) 16 (13.55%)
Control (IVF) 273 . 221 (80.95%) 85 (38.46%)

Fig 3. Transfer of the donor cell to an enucleated oocyte (A). Immediately after
transplantation (the donor cell has adsorbed to the top of the enucleated oocyte;
B). Fifteen to 30 minutes after transplantation (fusion of the donor cell and the

enucleated oocyte by HVJ-E has been completed; C).

[e)
o 2] DNA methylation 4] 23} XW] =g o] &3t g-gto] H]s] HVI-EZ o]
23t el A reprogramming®l IS El & 4 Yt (Fig 4).

Morulae gsene exXpressiory

- vE - e - TS

O KN UWUEBEDNDO B O

DMRATL DMNMTSa DM TS b HDACL HDAaC2

Fig 4. The analysis of morula embryo Methylation by real time PCR.

O eCG FE7} a9Fo] wjdlE AAke] njx= &

U
ofk

Al ke S AAkstr] fleke], opagkolE 57 1ECo® ol
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0 (hx+), 50, 100, 200, 400 IU 9] eCGE 27} FAFeF W, 100 hr F-¢f 100 IU
hCG & FAlste] #uidts %3 r/]r 30 hr & FROEHE A
(5x10%dose) & AFste] atd oz AFyFgdS AN e, 74 Hel A
TOoENE TS Ikt

Al eF viRkE AJikE 9okl FAT s eCG Mol wel 57 IFCE
WF3l hCG A7l & 2403 Foll daAE 9 daE AFskar, A4 0 6, 12
18, 24 hr & Z47F wigkdt 5 AISA S 55 @&t Aol WE 24 1§
A A A sEe AolE Gl 18la dsd FAE ol &5k A8
74 (in vitro fertilization, IVF), HAA¥ &o]2] (somatic cell nuclear transfer,
NT), @¢& A (parthenogenetically activated, PA) 5 tFeFsh WS Ea A9 Hj

HE ;}ou aowgs AESE wasgh

H~l
ruiru
:{o
m

Aoz A AR 200 TUS eCG At oA dA &3 BAFEE0)
7+ %%Eﬂi, 50 TU x%alﬁ—ﬁ— x4 794 zfolE Holx gkt aFEFEQl

400 TU oAM= 200 TU 9F #2914 zto]7F it (Table 1.

Table 1. Effect of eCG dosage on ovulation and production of in vivo

blastocysts
Dosage of No. of cat  No. and (%) of Total no. of Mean no. of
eCG (IU) used embryos collected cat collected embryos  blastocysts/cat
0 45 3 (6.6)a 8 0.18a
50 58 5 (8.6)a 13 0.22a
100 55 12 (21.8)b 45 0.82b
200 66 21 (31.8)c 101 1.53c
400 62 15 (24.2)b o7 0.92b

* ab,c Values with different superscripts in the same column differ significantly
(P < 0.09).
* All of treatments were injected 100 IU hCG.

] A3 @k, o] F AHE Y dAEHRE HFHI dAFolA cumulus cell

fol @
9 wAe) wgnw e Azl vate] @A) %} (Table 2 Fig. .

Olr

23 200 TU 9F 400 IU AgrelA Asdxrrt 49 dart o8 Aol
S ]
1A

o] 2
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Fig. 1. Follicular responses and morphology of cat COCs recovered from ovary
with hormonal stimulation. A, hormonal stimulated follicular ovary; B, non
response to ovarian hormonal stimulation; C, in vivo maturated oocytes with

cumulus cell expansion; D, non—expanded COCs.

Table 2. Effect of eCG dosage on the number of recovered COCs

«CG  No. and (%) of No. and (%) of recovered COCs

dosage follicle I:jo;ln(_ie q Expanded Total no of Mean no. of
Iu) developed cat exp cumulus cells  COCs oocytes/cat
cumulus cells
0 3 (10.0)a 379 (81.2)a 128 (18.8)a 507 16.9a
50 4 (13.3)a 386 (80.6)a 133 (19.4)a 519 17.3a
100 9 (30.0b 353 (54.5)b 295 (45.5)b 648 21.6b
200 17 (56.7)c 248 (31.6)c 537 (68.4)c 785 26.2¢c
400 16 (53.3)c 273 (34.0)c 529 (66.0)c 802 26.7¢
* a,b Values with different superscripts in the same column differ significantly
(P < 0.05).

* All of treatment groups were used 30 cats and injected 100 IU hCG.

ok oyl AlTte] whE A A&l E 7l ATl nlste] dA3] =k
t} (Fig. 2).
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Fig. 2. Effect of in vitro culture time (O to 24 h) on 1lst PB extrusion in cat COCs
recovered from 0O, 50, 100, 200, and 400 IU eCG treatment groups, respectively.
Bars with different superscripts differ significantly (P < 0.05).

el 5 f& el gk AQ WNEE galA A5 e Ly
B AL thh Be 4HE nyon, AMEo) 4

[}
=
BTk WE, A MRS A A9 Y WEE

1 o] 7W %O AA <
A @ &of vldl] SEATE wiRkE O] Quality W A ESFTF AQ] AARSE wljHEEof 1]
3l €53 =}k (Table 3; Fig. 3).

Fig. 3. In vivo and in vitro produced cat blastocysts. A, B, C, and D, In vivo, IVF,
NT, and PA blastocysts (Scale bar: 200, 100, 50, and 100 pm); A" , B', C', and
D', In vivo, IVF, NT, and PA blastocyst stained with Hoechest 33342 (Scale
bar: 100, 50, 50, and 50 pm).
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Table 3. In vitro development and cell number of cat embryo by in vivo, IVF,
NT and PA

Types of No. of No. cleaved No. of Blastocysts/ Total cell no. of
blsatocyst

embryo  oocyte embryos (%) blastocysts cleaved (%)

(%) (Mean = SEM) (n)

In vivo — — — — 986 + 297.3a (15)
IVF 232 146 (62.9) 77 (33.2) 52.7a 125.8 £ 27.5b (28)
NT 229 85 (37.1D 13 (5.7) 15.3b 37.5 £ 15.8¢ (7)
PA 118 93 (78.8) 28 (23.7) 30.1c 85.2 £ 21.3d (19

a,b,c Values with different superscripts in the same column differ significantly
(P < 0.05).

O Clone cat 8] EfFEA W3 s = iz sy 74

ol ATE FaA ElE HaAl 1rko] Eite|A 9] o] Wy dHAd (rohibitin
cathepsin D)#} A ZAFe} & Iy
MEZALS FEshE AS western bolt, &4k

ol FAAe dds FaA Fele & ATk 2#A in vivoelA EHAl L
ol el BiRkellA 7k Al Al ZAME &<lét7] 984 TUNEL stain asaayE ©|
f3to] A XA YXE Feldttt (Figure 1). Negative control¥ positive
control= Z+7t #H]3Fo] control clone EfRFOIA] A XEAZE dojup= RS Elst
A3} Fig 1204 B+ vFel 7o) control negative control¥ 22 A XEAL7E A9
dojup= F97F 9le A& &2 & 5 AT clone HIRFAIA positive control¥}
AR A 2 BiREe] AREAQL Foo A M AL dojd AE gl 1T
NATH.

we
5
20
S|
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FITC RFP Murge

Control
(x40)

Clone
(x40)

Negative
control
(x40)

Positive
control
(x40)

Figure 1. analysis of placenta cell apoptosis by TUENL assay. In control term
placentas (A, A' and A''), apoptotic cells were rarely detected. In contract, a
marked increased in TUNEL-positive cells was observed in cloned term placenta
(B, B' and B''). Negative controls are shown in C, C' and C'"' and positive

controls in D, D' and D''.

olgAl FAE W kel ojud F@PAES meleA s s D

databases ©]&3dto] AH @A He] AZHAAE H

database (BIND, DIP, HPRD, IntAct and MINT)E ®}9©

AFR BAES o= T £ A} Fig 2 & B 1°D databas

ZFe] accession no. AR E o]g3te] NAVIGaTOR software® &3 ¥ o
2l

AAA & 7HA3E g 5= Ak SA4E 12709 A S 468712 AAdH Y ES
= o]F 1 dow A5 7 interactionsshE A2 &4 & ATk
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Up-regulated proteins
v Down-regulated proteins

#1-~#3

(

36)
@ connecting root proteins

—— Interconnecting root edges
— connecting root edges

APOA1

Fig 2. I°D protein—protein interaction search results. Identified proteins of cloned

term placenta were search against human proteome using the I°’D database.

protein—protein interaction network is visualized and graphed using NAViGaTOR

OF

proteins,
interconnecting root proteins (#1 ~ #36; supplementary Table 1.), O; connecting

down-regulated

proteins, V,;

up-regulated

A

software.

root proteins, —; interconnecting root edges, —; connecting root edges.
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Fig 4. 125% SDS-PAGE of early-stage cloned placenta proteins. M, marker,
— 61 —

C1 and C2; cloned placentas, W1~W4; control placentas.



olgdA wHHlE FTuWMAS oz AVIYdEs o] 98 pHEER EEste
Isoelectric focusing (IEF)E AA|3le] 1al9 7|9 %o ZowAs o]
gA e AES oA BAF HE 28] 98 SDS-PAGEE
AA7195= Ao (Fig 5.

(2 e

4] 5}0] o]

control
6

Fig 5. Two-dimensional gel electrophoresis (2- DE) map of early-stage cloned
placenta. 2-DE gel separation of early-stage cloned placenta proteins visualized
with silver stain. The separation was performed with 400ug of total protein from
control and cloned placenta with IEF using IPG strips (pH 3-10), second
dimension SDS-PAGE gel 12% acrylamide. W; control placenta, C; cloned

placenta.

Fig 5914 X wpe} o] Hajaeko] faf eiwtelA control® @3} 8974 €]
proteins®] TFE A wasts= 7S 3ol & 4 9t} o)) v st g

371 g8 wE"A Bz golx gx  H Ak AERAY)
(MALDI-TOF/MS)= °]gsto] &z g4 skl

Table 2. Identification of up-regulated proteins derived from early-stage

rir

cloned cat placenta

Accession
No spot MW/PI protein name No Cov(%) Match Uu/D
1 1 8565/6.6 Ubiquitin 51701999 50.0 44 up
10 kDa heat shock
2 2 10902/8.9 . . . P26772 36.3 50 up
protein, mitochondrial
Nucleoside
3 3 17300/8.5 . . Q5RFH3 29.6 17 upP
diphosphate kinase B
NADH dehydrogenase
[ubiquinone] 1 alpha
4 4 17087/9.4 ) Q7TMF3 22.8 23 up
subcomplex subunit
12
tidylprolyl
5 5 17859/7.68 PEPHEYIPION 57163917 409 60 up

isomerase A
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peptidylprolyl

6 6 16915/8.46 isomerase A 28189771 51 75 up
(cyclophilin A)
phosphoinositide—3-Kki
7 7 24230/5.17 nase, regulatory 2156205425 22 44.4 up
subunit 3 (gamma)
BMP and activin
membrane—bound
8 8 24448/7.2 o 73948824 18.1 57 up
inhibitor homolog
precursor
9 9 26542/6.4  Rablb effector protein 114645541 28.8 66 up
10 10 21619/8.9 adenylate kinase 1 62898734 40.2 87 up
Glutathione
11 11 25653/8.5 149642068 12.1 36 up
S—transferase A2
40S ribosomal protein
12 12 29587/9.8 P61246 15.8 50 up
S3a
13 13 41630/4.9 HSPAS8 protein 158262600 17.3 60 up
Padi2 protein ,
Recombinant Rat
14 14 36948//6.2 ) 126153395 13.3 45 up
Annexin V,
Quadruple Mutant
15 15 49625/5.1 PDIAG6 protein 151553573 19.2 50 up
beta-1,3-galactosyl-
O-glycosyl-glycoprot
16 16 49767/8.65 ein 2121614523 13 100 up
beta-1,6-N-acetylglu
cosaminyltransferase
17 17 42764/7.7 cathepsin D protein 56417363 8.6 80 up
18 18 49721/5.9 RuvB-like helicase 1 Q4WPW 8 12.2 66 up
Triosephosphate
isomerase (TIM)
19 19 21048/8.3 . 73997310 45.1 60 up
(Triose-phosphate
isomerase) isoform 2
20 20 47139/7.01 enolase 1 214503571 17 63 up
Accession
No  Spot MW /PI Protein name N Cov(%) Match U/D
0.
NF-k -B- i
21 21  77708/9.1 APPATETIEPIESSIN ) gpy 02 70 40 up
g factor
SH?2 domain containing )
22 22 55347/6.4 % 21194033623 17 54 up
Cytochrome P450 2B12 .
22 22 56252/8.43 2162639273 13 55 up
(CYPIIB12)
Calcium-binding
24 24 53285/6.9 ABPJZ1 10.3 36 up

mitochondrial carrier
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protein SCaMC-1

sorting nexin 4 .
25 25 54962/5.74 ) 1114588954 14 83 up
isoform 2

TROVE domain family, .
26 26 60266/7.53 . 2176636871 12 50 up
member 2 isoform 2

chaperonin containing

27 27 57432/6.0 TCP1, subunit 2 73968673 155 60 up
isoform 1
unnamed protein
28 28 37349/5.5 product , Actin, 194375899 23.1 77 up
cytoplasmic 1 [BOVIN]
29 29 41005/5.6 beta—actin 14250401 23.6 46 up
30 30 41736/5.4 actin, beta 197099682 27.7 61 up
calreticulin [CATTLE,
31 31 46382/4.3  BRAIN, PEPTIDE, 400 545920 17.5 58 up
AA]
60 kDa heat shock
32 32 58761/6.9 protein, mitochondrial 74005076 27.4 76 up

precursor (Hsp60)
protein disulfide

33 33 76009/8.9  isomerase—associated 3 74000349 11.8 66 up
precursor
protein disulfide
34 34 76009/8.9  isomerase—associated 3 74000349 19.4 61 up
precursor
protein disulfide
35 35 76009/8.9  isomerase—associated 3 74000349 21.0 73 up
precursor
NF-kappaB repressing )
36 36 77690/9.80 gi78191784 9 42 up
factor
A-kinase anchor
37 37 93117/6.2 protein 4 isoform 1 74006942 8.1 66 up
isoform 2
Hemoglobin subunit
38 38 15956/7.3 55584062 48.6 75 up
beta-2
Hemoglobin subunit .
39 39 15915/7.25 bet 21729688 42 23 up
eta
alpha 2 globin [Homo )
40 40 15248/8.72 ) 214504345 26 36 up
sapiens)

x| 1oko] 2 efwtell A 40702] proteins®©] up-regulated ¥ 1™ (Table 2), ©]
9} W2 49709 proteinsS down-regulated ¥ S <l & 4 2t} (Table
3)

Table 3. Identification of down-regulated proteins derived from
early—-stage cloned cat placenta

_64_



Accession

No Spot MW /PI Protein name N Cov(%) Match U/D
0.
1 41 11106/8.84 C190rf12 protein 213945269 17 27 down
serine/threonine protein
2 42 10945/9.9 ) 149435685 26 83 down
kinase 11
3 43 4629/9.69 dopa decarboxylase 2162006170 73 13.3 down
Diamine acetyltransferase
4 44 19893/5.1 1 Q28999 27.5 36 down
5 45 21229/6.2 cell division cycle 42 73952550 24.1 50 down
myosin light chain 2
6 46 18706/5.3 ] 114646958 27.1 40 down
isoform 2
7 47 28141/5.39 apolipoprotein A-IV 21563320 16 375 down
mitochondrial ribosomal
8 48 19003/9.5 ) 114613007 32.3 50 down
protein S24
RAB21, member RAS
9 49 24147/8.1 ) 115496760 33.3 50 down
oncogene family
centromere protein H,
10 50 26239/4.9 . 119571690 25.4 66 down
isoform CRA_b
NAD(P)H dehyd ;
11 51 21644/57 ) CIYAORENASE  Zio03810 295 50  down
quinone 2 isoform 3
12 52 65910/5.2 albumin 30962111 10.8 50 down
RIKEN c¢DNA
13 53 29745/8.3 114685397 22.9 36 down
4930583C14 gene
Tyrosine—protein
phosphatase non-receptor
14 54 37366/5.9 109092636 13.8 57 down
type substrate 1
precursor
40S ribosomal protein
15 55 32722/4.8 109100789 16.9 57 down
SA (p40)
16 56 28065/5.2 Centromere protein H Q3TOL1 15.2 50 down
GTP:ATP
17 57 24312/8.7 33150530 20.5 66 down
phosphotransferase
Triosephosphate
isomerase (TIM)
18 58 26715/6.9 . 57106546 41.8 50 down
(Triose-phosphate
isomerase) isoform 1
chimaerin 1 , growth
19 59 31741/6.4 . . 189098231 18.5 45 down
hormone-like protein 5
chimerin (chimaerin) 1
20 60 31359/6.1 ) 109100158 21.1 44 down
isoform 3
. Accession
No  Spot MW/PI Protein name N Cov(%) Match U/D
0.
21 61 30342/6.5 CYP20A1 protein 81674786 19.1 40 down
22 62 28047/5.22 centromere protein H gi77735423 25 41 down
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glutathione
23 63 25970/7.7 6754084 33.5 50 down
S—transferase M1

5-azacytidine induced

24 64 27335/5.68 21149018302 23 56 down
gene 2
tropomyosin 1, alpha
25 65 28522/4.7 ) 4507651 28.2 75 down
isoform 2
26 66 32270/5.5 spermidine synthase 149695532 22.1 50 down
tropomyosin 1 alpha
27 67 30965/4.7 chain isoform 7 109081421 18.5 66 down
isoform 8
beta—actin [FELIS )
28 68 32080/5.24 2111191964 26 56 down
CATUS]
Phosphoglycerate
29 69 43176/6.2 ] 62642907 15.8 57 down
kinase 1
Tryptophanyl-tRNA
30 70 53813/5.5 . P1724 10.7 44 down
synthetase, cytoplasmic
phosphoglycerate
31 71 40351/7.5 109131310 14.3 66 down

kinase 1 isoform 4
unnamed protein

32 72 30401/5.77 21194374345 32 53 down
product
protein disulfide
33 73 34444/6.9  isomerase—associated 3 169409566 15.0 60 down
precursor

Chain A, 70kd Heat
Shock Cognate Protein

34 74 41857/6.36 ) 21157831589 28 57 down
Atpase Domain, K71a
Mutant
fibroblast growth
35 75 34790/10.5 126323748 13.6 50 down
factor 22
36 76 37476/8.2 mCG19980 148670961 25.8 33 down
60 kDa heat shock
37 77 60998/5.7 protein, mitochondrial QONVMb5 25.0 63 down
precursor
38 78 65910/5.2 albumin 30962111 13.7 100 down
39 79 65910/5.2 albumin 30962111 11.6 83 down
40 80 55578/6.6 Perilipin Q8CGN5 12.8 36 down
. Accession
spot  spot MW/PI protein name N Cov(%) Match U/D
0.
41 81 37107/4.5 Calumenin precursor 043852 16.508 100 down
42 82 47485/7.1 MDN1, midasin homolog 109072093 14.8 25 down
Keratin, type |
43 83 46063/4.9 . . P25690 24.8 33 down
microfibrillar, 47.6 kDa
44 84 45967/4.30 calreticulin isoform 4 2173986464 6 57 down
45 85 29074/5.39 prohibitin isoform 3 21109114262 38 77 down
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5-azacytidine induced
46 86 34356/6.6 . 148677310 17.8 57 down
gene 2, isoform CRA_a

tropomyosin 1 alpha

47 87 30946/4.7  chain isoform 7 isoform  gil09081421 20 55 down
8
Serine/threonine—protein
48 88 34537/8.5 . QIES74 14.9 21 down
kinase Nek7

49 89 65910/5.2 albumin 30962111 8.6 57 down
=49 yup-regulated proteins &°] main functions FAFSE Ay @Ay AH
H wul R el beta—actin and phosphoglycerate kinase 13 2]F-z}=o]} 749 9
3t AEYANRES YUEh = WA el heat shock protein family (8kDa, 10kDa

and 60kDa)s ] 2dE S7HEE & F AN, EA S ALY WS @dehs

HHU

alpha—enolase 1, adenylate kinase 1 and peptidylprolyl isomerase A %qlko}i]z}
endocytosis®} intracellular trafficjing ¥& W@ d-S sorting nexin 42 Zdo] Z
7S gl & 4 gtk o]9t HHfE Down-regulated proteins ol cell
motility®} antiangiogenic activity®} #H%E protein®! tropomyosin¥} apoptosis2}
ABH FAAQ prohibitine 1 WA AT} control¥ Bl W TAEHE AS

gl & 7 Atk o9} o] EAaiFo]l el EfRbelxN LE = Oﬁx}%ol
7% EliRbel A BE == TrﬁZHlJ B zlolE Hol= Ae oW ATE FIA
o oAem, olgfdt FHRpe o] rdo] ofntE EAlFEE ABARS] A stel]
< "AH HEAlsES] ASFAdE Adst FS = Aol A Hrh Fgsk A

_l
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A 34. TetracydimeS ©]43t] 442 B&S 24 7153 virus

vector 1=

2 Ao AM = Aol BAE el Slo] AR dErEs ik Aska
A} tetracyclineAl®] A A2} marker A GFP (Green fluorescence protein)&
o]g3le] virus vectors THE F Fol AAE] transfections k] ©]
FAAE Ad FAAZ EAackolE Aikste]l A3 HA|agkolE ABakstaizt

o|% st

Retrovirus® A4k} A A2 7+

T3 pTet2-GPTW vector DNA 10 pg= PT67 A3l calcium phosphate
WO =2 transfectiond}®] 1,500 pg/mle] hygromycin B7}F 3 7Fe wjokoo| A 2531
i Fatoint. e PT67-Tet2-GPTW A3 2] wjekol S F=535to] GP2 293 Al|E o
infectiondF €™ 1,500 pug/mle] hygromycin B7} 3718 vk oA 27:7F vk
Sk FEHE GP2 293-Tet2-GPTW A3 pVSV-G plasmid DNA 10 pg=
calcium phosphate W5 © & transient transfection$t $ virus Wk S 4~&3}
t} o] virust & ATFAelA FYst wAAM Q] FHE Ad AEHS = o
ol yFME (WCFF)el|l 5 ug/mle polybrenes 3 7Fsle] infectiond}l
1,500 pg/mle] hygromycin B7} #H71E wjokdo A 23 wjorsiith. A
colony+= Althrjefatel S8 Ax4E R & o5 Al AREskalth

—

. G

ol
Q2

rﬂﬁﬂk

pTet2-GPTW retrovirus vector® %

pTet2-GTPW

Fig. 1. Structure of Tet2-GPTW. LTR, LTR, long terminal repeat; Hyg',
Hygromycin resistant gene; TREtight, which contains a modified TRE

upstream of an altered minimal CMV promoter; EGFP, enhanced green
fluorescent protein gene; PGK, phosphoglycerate kinase promoter; rtTA2°M2,
rtTA consist of the reverse tetracycline repressor (rTetR) fused to a VP16
transactivation domain; WPRE, woodchuck hepatitis virus posttranscriptional

regulatory element. Length of each sequence is not drawn to scale.
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A 47, RFP 3 A A3 Exmoko] Az AAF

O RFP TG cat G A o] RFP F312F A4 $1A &S $13 FISH WH 4+

FAAske] Abgst AP FAEmd A (RFPgene)7F AAAI W AE 9
sta] whe)uxF B AFS AldEgon &
AN7EA aiekole] AMA AT AA EE 7ol g A AL
o] Fo] R FISHAE S 28] # 77} 13 = v
W o E+= RFP 4% 1¢kolo] A= AyEa FISH 2 9lst
o] RFP (target) &4 X ZHZE Dig nick translation mix kit (Roche, Mannheim,
Germany)©l] label A]Z T label® 100 ngo X ZHZE Salmon sperm DNA 2}
Hybridization mixture (50% formamide, 10% dextran sulfate (Sigma), 2XSSC)<}
S3AIA, 75 Coll 5 &< denaturer]Z] & 37Ce 3F% incubatorel] #7331
t} Eglo] =& 30 &<t 45 Cefl 2x< SSCe 50% formamideo] RS $ 5 &<t
2x SSCell A ATt 4xSSC/0.1% Tween20°] & zb&l rinsedt ¥, 30i &<+ 37 Col
3% BSA #H7Fg 3ol block A &lste] thA] 1A FeF 37 Tl flourescein
avidin DCS (Vector Laboratories INC., Burlingame, USA) T+ Anti-Digoxigenin
-Rhodamin (Roche, Mannheim, Germany)®} incubatorel] #7&38Fith 158 <t
4xSSC/0.1%  Tween200]l A %, 4' 6-diamidino-2-phenylindole  (Vector
Laboratories Inc)oll Wz 2L &t} FISH ©|v] A= Leica DMRXAZ2 (Leica
Microsystems, Wetzlar, Germany) @duv|dS T3] ##Z359 S, CoolSNAP cf
digital camera (Roper Scientific photometrics, Tucson, USA)S. 2 #HYJ3}3tt &
A& Analyzed using Leica CW4000 (Leica Microsystems, Wetzlar, Germany)Z
AFE-3F3i T
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Fig. 1. Localization of the RFP(target) specific probe to the cat chromosome E1
(A, B).

aofolo] AMA= 18z 367 FAAE FAAE Atk A AW Ao
2 gl HANIL, RFP& 237z #ofshs #4A7F TG-AFig D 4% El
of A8t Aee Kok, TG-C ¢ D1 Al 212k A& e AS &
I AT (Fig 2). o]|Z4 RFP #d F327F A€ 3ol TG-Agt TG-Co ¢
A 29 B a8 AE OE o] AdE AS FAsda A7 3k
o] AlE RIS A#Gle] BdEETHE He o F AT FF 2 FHAAY

o o~
= T
germ line transmission 45 ¢ e} a19fole} dnlk 319Fo] AfoeoA AY

&
A F1 AR mFolol A TG-A% TG-CE) F477 o] 8A ol =A2 vl
& Aol AR 21Y Foluk.

Fig. 2. Localization of the RFP(target) specific probe to the cat chromosome D1
(A, B).
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A 54 Z71A3E A F8AF cloning

O _argfo] FApet=E7 1M el uief 2 =

ol wotE | AEE R FEst] Skl A s E e 71AE By
o7 YAMED (Inner cell mas) & Fgl3to] FBS-uA ¢} KSR-wjA |4 z}z} 7]
9 =7] WAMEAL FAEY FAES skt A3 KSR-mA A Z=7]A)
HjobZ 7| A2 A8 FBS-HA] Boh £ A4S HIou Az FAE&L

=
FBS-ui%7} ¢ #3tt} (Table 1; Fig. 1.2).

Table 1. Isolation of ES-like Cells from In Vivo-Derived Blastocysts Cultured in
KSR- or FBS—-medium

No. of  No. of attached No. of No. of ES-like cells per

Ii:gll:; blastocysts ICMs on Day 1 colonies on colony on day 5 [Mean
used (%) Day 2-3 (%) + SEM (n)]
KSR-medium 52 46 (88.5)a 32 (61.5)a 476 £ 65 (5)a
FBS-medium 49 32 (65.3)b 18 (36.7)b 972 £89 (5)b

* ab Values with different superscripts in the same column differ significantly
(P < 0.09).

was collected from a female cat after 4 weeks of gestation. (B) Proliferation
of cEF cells during culture (100x).
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Fig. 2. Cat ES-like cells derived from in vivo—produced blastocysts after their
growth on cEF feeder layers. (A) In vivo—produced blastocysts (63X). (B)
ICM of a blastocyst (100X). (C-F) Formation on day 5 of cat ES-like cell
colonies in KSR-medium (C, 100x D, 200X) or FBS-medium (E, 40X F,
200x9).

FBS-w Aol A =8k 32702 1%ko] fAbet=7| A4 (Colony) 2t KSR-HY
Aol Al =3 1872 ‘IT/‘]'HHO]'Eﬂ/"":EE' AS 714142 (Mechanical) W3 &4
# (Enzymatic) ¥ & 774 Wo= 247} A (Passage) sFith. 1 A3
a4 HOE Ast fAMelE M2 Aldist SA] EshE whd 71A A 3y
o7 Adist fFAMjotE M E= Bt A717F vlEst AElE X8It (Table 2).

Table 2. Progressive Loss of Cat ES-like Cell Line Viability Upon Prolonged In

Vitro Culture After Enzymatic or Mechanical Dissociation

No. of cell lines surviving to

Culture Method used to No. of primary passage
medium  dissociate colonies cultures 1 9 3 4 5 6
Enzymatic 12 4 0 0 0 0 0
KSR
Mechanical 15 9 4 2 1 0 0
Enzymatic 6 3 1 0 0 0 0
FBS
Mechanical 7 4 3 3 2 2 2

_72_



olgA FEF FAROIET|MESES oA AlxEHo] AL Hjo}
e =4e 2w giglen] viEs el WolErlAL
phosphatase (AP), Oct4, SSEA-1, SSEA-39} SSEA-4 ¢} &
k7 (Marker) 55 AH&3to] HAFstelom 1 A3 o] st nhA
He st (Fig. 3).

Fig. 3. Characterization of an undifferentiated passage 3 ES-like cell colony. (A)
Expression of AP (100X). (D, G, J) Phase contrast imaging of ES-like cells.
(B, E, H, K) Counterstaining with Hoechst33342. (C, F, I, L)
Immunofluorescence staining to detect Oct-4, SSEA-1, SSEA-3 and SSEA-4
expression, respectively (100X).

A #jo}Al (embryoid bodies,
Ay} FAF A AE, A AL
st om wHjopAl A Fulgd whA <

=
EBs) & WF=3lal wjobA|E 44|
AME o7 BIEAS JeEH oz g
Desmin 2] 23S 3Hels) 2] At olE 7] Al LA (colony) &= HISF
g e A A2 o MER v‘f—ﬁrﬂ‘”o‘ﬂ ojrEst A AE EolAd
upAQl g-actinin o] WHE o7 AT (Fig. 4. & A= f287F ko] Ak
ol 7| M2 E e utst=d AT e 7\]/\}@‘:}.

38
5
tR

o
o
4
Jo ©
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Fig. 4. Differentiation of EBs into various cell types. (A) A simple EB (Left)
and cystic EB (Right) (40X). (B) An epithelium-like cell (100%). (C)
Neuron-like cells (200X). (D) Phase contrast imaging of EB from cat ES-like
cells (40X). (E and F) The same EB showing counterstaining with
Hoechst33342 (blue) and immunofluorescence staining with mesoderm
marker, desmin (red) (40X). (G) Phase contrast imaging of ES-like cell
colony that spontaneously differentiated into myocardiocytes after 2 weeks of
culture (40X). (H and I) The same colony showing counterstaining with
Hoechst33342 (blue) and immunofluorescence staining with a-actinin (red)
(40>).

O ool this A fAAY F2Y

A %/\}Hﬂo}ﬁﬂlﬂ}iﬂ kel 3 she wjotE | AlE HF A Wiy S

Q3 F tsAd F4dA (Pluripotency gene) €1 POUSF1 9F NANOG ¢7]Ado]
aFololA oA vre XA k7] W] o] 7 fAAE FEY FoEMA 1]
HjotZ 7| A3 HF3 1ol FA8 Aol o] gstaAl skl aeke] POUSFL ¢}
NANOG F 32+ coding sequences (CDSs) s a9 Abga) wp92
Tzt s BAS A7 1eko] POUSFL f3x+ wEdeE= @
(nucleotide level) oA A3t wp9-29F ZH2F 929 9} 82% 2] 454 S K1 o}n)
AR A (amino acid level) oM 2 94% St 83% 2 AeAdE HeloH
POUSF1 ¢ CDS °fA4 POU 5] 3 POU homeodomain sequences & <131
t} (Fig. D).
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Fig. 1. Comparison of the predicted amino acid sequences of cPOU5SF1 (GenBank
accession no. EU366914) and it's human (GenBank accession no.
NM_002701) and mouse (GenBank accession no. NM_013633) orthologs.
POU-specific and POU homeodomains are indicated in bold and underlined
bold letters, respectively. The linker region connecting thetwo domains is
underlined. A dash indicates a gap introduced for optimal alignment, and a
dot indicates that the residue is identical in all three species. Sequences

were aligned using Clustal W [19].

NANOG & #A4st A7 wEHE= #lolA] Ay mbeAglk 242F 69% 9F
68% °] e B opr|Al HEoE 27 69% S 58% 2 dEAde &<l
3 E, 3k NANOG ¢ CDS °lA Homeodomain, SMAD4 domain ¥} tryptophan
repeat domain (W/QXXXX) & &<lst3ltt (Fig. 2).
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*********** ******************* ****** * % _* - *:_** **__
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. ***** **:*_ *** . ** ** . :*:*
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* ** * *E 4 T ** 1.'_ * * * *** * k- T 1.' .
Cat

Humam POTMDLFLNYSIMMMOQPEDY 205
Mouse POALELFLNYSVTPPGEL 305

Fig. 2. Comparison of the predicted amino acid sequences of cNANOG (GenBank
accession no. EU366913), and it's human (GenBank accession no.
NM_024865) and mouse (GenBank accession no. NM_028016) orthologs. The
SMAD4 homology domain and homeodomain are shown in underlined and
bold letters, respectively. The tryptophan (W) repeat domain is boxed. The
amino acids of the three species are numbered on the right. Sequence

alignment was performed using Clustal W.

a93m RT-PCR WHOZ ool frbilol@/|AE o wjobil frobdlE oA
POUSF1 ¢ NANOG mRNA 9] ¥dg #Fd A3 1%ko] fARjolE7 A o
At e wde wel wh wobdfoldE o YARY oMt wAHA gt

(Fig. 3).

M Li §& SpOv Iua Br 8 F B N M
GAPDH =~ s ot s s . it it et G

POUSFI = J— —

NANOG 5 — —
Fig. 3. Expression cPOUSF1 and cNANOG mRNA in ES-like cells of passage 3
and fibroblast feeder cells. The expression of cPOUBF1, c¢cNANOG and
GAPDH was determined by RT-PCR. The predicted sizes of the PCR

products corresponding to cPOUBLF1, cNANOG and cat GAPDH were 285,
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271 and 246 bp, respectively. Li, liver; St, stomach; Sp, spleen; Ov, ovary;
Lu, lung; Br, brain; S, cat ES-like cells; F, fibroblast feeder cells; B,

blastocyst N, negative control.

HEEA

Fig. 4. Immunocytochemistry of in vivo—produced cat blastocyst and
undifferentiated ES-like cell colonies (passage 3). A and D, Nuclei were
counterstained with Hoechst33342 in blstocysts (blue); B and E, POU5SF1 and
NANOG expression in ICM cells of blastocysts respectively (red) for positive
control; C and F, Stained with second antibody only for negative control; G
and J, Phase contrast images of ES-like cells; H and K, Counerstaining with
Hoechst33342 (blue); I and L, POUSF1 and NANOG expression in ES-like
cells respectively (red). Magnification, 200X,

odel AdEFE & W frF d¥Hor ako] ARSI IAEE e
F Fas AU ¢ Ao oy el v FAAY] AVIAEE HEHe
22X gkow mfo] ZVME HFS 913 Biomarker o AMEEH= T TR A
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O RFP #4408 24 10| o] §3 $4AT - Yo} AF AL ¥ AF A4

RFP &A% B4 9F0]2 eFg2Q germ line transmisssion & &9 3 A
 HAlackole] Wt At HATAES] S T8l At AYRdsEEA
o] b vk A A7 AAREF=2M Y Thsd s skt o] A
E 8 slvh AFE el Eet HAxEE 239 et 4] Aldhujeks A =St
Rom o] A= RFP L7t 55 &1d + AT (Fig 2). =35+ o] AE7}
progenitor A 2X ¢ 7ls& AYI U=A FsH7] gl PCR 45 o] &3k

progenitor marker?! nestin, sox2, vimentin, pax6, Hesl, Hesb, proliferation
markerZ# Ki-6792} the neural markers B-III tubulin and map2, and the glial
marker GFAP?] t}h¢Fst marker & ©]-&3}9] progenitor M3EYUS A3 (Fig
3. ¥ Agor WA FAMEE o] &F FASY] AEA RS} HAFAEE o &

Figure 1. Images of an embryo collected from a pregnant domestic short—haired
cat at 45 days’ gestation. Photographic (A) and fluorescence (B) images of an

embryo expressing red fluorescence proteinare shown.
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Figure 2. Phase contrast and fluorescence images of retinal and brain progenitor
cells 10 d post-isolation. Phase contrast (A), RFP-fluorescence (B), and merged
(C) images of BPCs. Phase contrast (D), REP-fluorescence (E), and merged (F)
images of RPCs. Bar = 100 mm.
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Figure 3. RT-PCR analysis of neural progenitor cells. Cells shown are passage
3 from isolation. Cat BPCs (A) and RPCs (B) labeled by progenitor markers
nestin, sox2, vimentin, pax6, Hesl, Hesb, proliferation marker Ki—-67 and neural
markers B-III tubulin, map2, as well as glial marker GFAP. B-action servedas

endogenous control.
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B FAAD TH FUASNALA ZNAE 014 FAARAY B
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O A% Rat AxA o o]2¥ RFP-FAAS HA|ko] =o)X Fald SHAE
71M13E (MSCs)9] =3 ANFE3 AT

RFP g HAakol o] Faellr MSCse] ++5

p

RFP-@ A48 BAlxcko] A4k %A vholont2n FYulAS o] g3te] 54
AMe 27 98 Paow A7HlL 49

o ool fd A Q1zke /A
etk o] FFFAAE ol&ste] 54 A2 marker
H E£74 A3 (Parkinson’'s Disease¥} huntington's disease
2 AR HEAE Fel)e Asske AR Wl 2 ¢ e ZigEn & A
T RFP #3Fa¢fole] oA st =742 (MSCe)E F rat Ax
of o]2eto] AEH AR ThsAdS FotRuxt Wit

SUHFAENHE (MSCe)E 127128 RFP-8A A% woke] & diF 718 %3
A AFASHS AL, Dulbeco’s Modified Eagle high glucose medium (DMEM, 4.5 g/
glucose; Gibco-BRL, USA) with 10% fetal bovine serum (FBS; Gibco-BRL,
USA) and penicillin/streptomycin (50 IU/ml / 50 pg/ml; Sigma, USA)®] passage
4 Wj7kA] wieFe skTk (Fig D).

_81_



Fig 1. Lateral view and expression of RFP in cat MSCs. (A) and anterior view
(B) of the cat leg bone. 1, hip bone; 2, greater trochanter; 3, femur; arrows,
direction of the needles. The cells were grown (C) and shown under

fluorescence light (D).

36ntel el A=Al 47 Sprague Dawley rats (28 754 o 200-2509)Z ©]2] 2 F
FHE T ER M ) Lo Ul EE 2o AAEo 3= 69k rats
% 378+ cyclosporin A (CSA, 10 mg/kg bodyweight)S "I A ASE Fo 38
At} passage 4 TAC] 8x10%ul MSCsE 6702 piro] 7247k 6ulg] rat AZA|
o] F9& &t 6vte] F 1vFg]+= positive control®4] MSCs th4l PBS (5
u/rat)E T8tk 6nke] Aol o]AH rate= °14 ¥ 2 3 4, 5 679
sacrifice  AlFTh o]2®  AES  immunocheminstryE &4 microsection®
samples-< T# & Bll-tubulin, NF-M, GFAP 123 MOSP2Z A5}t
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Fig 2. Phase contrast and fluorescence micrographs of a graft 2 weeks after
implantation of RFP-trangenic cat BM-derived MSCs into right intact adult rat
striatum. A, F, K and P; phase contrast image, B, G, L and Q; RFP-expressing
graft. C, H, M and R; positive for BII-tubulin, NF-M, GFAP and MOSP. D, I,
N and S; nuclei of the cells were counterstained with DAPIL. E, J] O and T;
merged image of B, C and D, G, H and I, L, M and N, Q, R and S . All

images are shown at a magnification x 200.

olAlEl MEZEL o4 I 2% (Fig. 2% 3F (Fig. 3ol 353 A

Merge:

Fig 3. Phase contrast and fluorescence micrographs of a graft 3 weeks after
implantation of RFP-transgenic cat BM—derived MSCs into right intact adult rat
striatum. A, F, K and P; phase contrast image, B, G, L and Q; RFP-expressing
graft. C, H, M and R; positive for BII-tubulin, NF-M, GFAP and MOSP. D, I,
N and S; nuclei of the cells were counterstained with DAPI. E, J, O and T;
merged image of B, C and D, G, H and I, L, M and N, Q, R and S. All images

are shown at a magnification of x200.

Ack7E AEE0] B-II tubulin, NF-M, GFAP 18|31 MOSPo] S-S HoF
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At} o]= RFP gAAE 19ko] & MSCs’F neuron, astrocyte 181l
oligodendrocyte® w3}% Sth= A& ou|stt}, kA o] & 4-554] o] 2] H A
7V 348 2593 ol & 6574 He Al AR RS Elsksitt (Fig
4).

Fig 4. Phase contrast and fluorescence micrographs of a gragt 4, 5 and 6 weeks
after implantation of RFP-transgenic cat BM-derived MSCs into right intact
adult rat striatum respectively. A, D andG; phase contrast image, B, E and H;
RFP-expressing graft. C, F and I, nuclei of the cells were counterstained with

DAPI. All images are shown at a magnification x 200.
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gHh AT} o4 F 3704 45 we] o]
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%} A48} bsste e gastgn
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o AR BAFIE D AFFA G wuze) 55

B AT AHgEE WPEE BAE dwe AR ofu] el olFE Aol A
Wl wNEE QSR @R o 79 F A3 FEdioR ATe HEd
AN ATRRE Ba FHBE F5a0

A Fre Ak

© AWFA BA SR AFFH Ao
3 e BTSN 2ARLA Bt

A e =A%

* Ay d W HAFGE YA JIuAAEY FE:
AFFAS o] A wintEE A3l oA ofg] 13} o] micro bladeE ©]

ool WFAMEA S} FEMAAEE F2 st shoh E=g S WS o] &3t
of 2t BAlFAE df vitzelM 2% 7] AEE FYeta 2 HA AR+
WHAMEZAE ATl G Aol Fdste] ICM A= ¢
oz AAkE HAl S A7) dud e w By Frisd
ol ol Asto] AbAF BAkE % starAl gkt

HIo w2 A7 Hiud st SAEY oldIaiAsA  (Histone
deacetylation)?] TSAE Helsto] HAl F4=e] A4 Fds B sqlew, H
Wee (2005 &< Hare] oatd ZuAlZe] TSAE Ao w <l HA & +4
o] Aguds s B sigith webA] 2 AgelA = 2 donor Al
Histone deacetylation A& A& F7}sto] HAFTES Arkst & AT A3

e fEstad g,

O
i

1-1 WAES RAE o] &3 &F HA s8] Aak gl o]y

Table 1. ¢F HAl5FGst WAEZ ] hAES o] &3 &F A5 o]

Rec. No. of No. BL | No. ICM | No. re—exp. | No. preg. No.
SCNT BL BL &ET at 30 d delivery
1 3 5 3 2 No No
2 2 5 2 3 No No
3 4 4 2 2 Yes No
4 3 5 2 2 Yes No
5) 2 3 1 0 No No
6 4 4 2 2 Yes No
7 3 4 3 1 No No
8 3 5 3 2 No No
tot. 24 35 18 17 37 -
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Table 1. oM 2k &o] WAZY] tAE o] &3 oo HAFHSS AT e
of of2%t Ayt & 2371 WAES oA S Adtegla, ol derd
of HAEg Rt Edste] 6579 thEEell o)A g A 379 wiE|Rrt dAle o

gout, Ak Aatel s s stelt,

* LU Aol TSAE Aelste] o SAsdste] A4 &
3 ZuUAlEe] TSAE xma A3t Agagto] AdgE V]lEed Bnaud @
&

FollM el 2 e o AAEANE Aerzte] FrtEeE S4HS dA¢E] 1

N

23S HAY (Fig 2).

Control for 60h DMSO control for 60 h

AcH3K9/DNA signal ratio
N W R LM ® 0

TSA for 24 h TSA for48 h TSA for 60 h

[ controt tsa24 [l tsass [[]tsaco

Fig 2. TSA & %713t 2F AAE W3}

Table 2. ¢F 54 Fg=He] A9 L&

Control TSA-1gSCNT
No. of oocyte used (replicates) 185 (5) 217 (5)
% of fused embryos (£ SEM) 584 +1.9° 79.7 £ 3.6°
% of cleavage (£ SEM) 67.6 £ 2.9 71.1 £ 2.8
% of blastocyst® (£ SEM) 11.0 £ 2.6 12.2 £ 2.6
No. (£ SEM) of total cells 718 £ 29 109.1 £ 6.9°

Table 204 X=uiel Fo] TSAE Azt HAlggsts Aatsto]l Aol W
= % A3 TSA A7 thaol A wiRtE grkgel = Zpol7k flih. 1
g 2% 59F o] FAlEF] QlojA = TSAE AEd HAlFAdRe] A9 dx
7ol vlal 253 =2 FAEFE BATh

-
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== TSA
Fig 3. 2t A9 BAGEAE] FA L5,

Fig 4. 2F BA54 29 A9 wiwtE & AX5. a) thE7, b) TSA-NT.

Table 3. &% HAlFG=te] AW 22&

Control TSA-1gSCNT
No. of oocyte used (replicates) 303 (5) 229 (5)
% of fused embryos (£ SEM) 63.4 + 4.6 61.1 £ 1.9
% of recovered embryos(ZSEM) 734 + 37 829 £ 3.1
% of collected Total 5.7 £ 2.2 20.7 £ 3.0°
blastocyst"(£FSEM) Expanded + 1.7 129 £ 2.7
Middle / Early 35 14 7.8 £ 21

Table 3.4 ¢} o] UM Ee] TSAE A ste] EAFYHS Aitste] dgr
of o]d% EAFARS 43 Adyolr) dixTof HlE TSAE H7Fs A2 o
Aok o] HiWEEE YA = QQlth(Fig 5). T3 & AlEFolAE TSA-NT A
oA thxTe vlal AEFE F7ES gEdn (Fig 6).
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Fig 5. ¢ BA54 & A eiHtE £ A £, a) %, b) TSA-NT, ¢)a ko]
Al control.
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DOX Add

A DOX remove

CRI1-BSA CRI1-FBS
With DOX Wlth DOX

With DOX

itOlltDOX
Fig 1. GFP7} £ tetracyclin virus vector® A% 119%o] TYAES] DOX
HeAlgke] wE GFP wewistel BAFAge] d <. A DOX A ARk

& ZuAEe] GFP 3339 @t B; DOXA el wE GFP-donor cells ©]
£ HATFYRe] dd HS

a1%Fo] fibroblast cell linedl GFP7} Z=91¥ tetracyclin virus vector® & xo] A7l
% 150 ug/ml hygromycine®. 2 AWslo] cell lines 753t 1 ug/ml doxycline®
Z tetracycline tune on/off system 13} T). 48A]17F vk A] cell lineol| A ¢4
sHA ELsﬂﬂL e FAeF L NT Ao E ods A th(Fig 1D
Tet 42 AFH cell lineCE NT HAA & 2dgS AFTsE A3 gixzTolA=
20.2% BLE&ES QUARE Tet-NT HF oA = 104%2A4 Fodoz v g
5 Bt a8y w@eE BLelA 1 ug/ml doxyclineol| 48A]1%F vk & GFP
AA7F Gy = S Fgeldle] GFP F4A7F =99 tetracycline virus vector
system A 02 et sl ATssih

Table 1. Conparison of developmental competence between bovine nontransgenic
and trasngenic cloned embryos

No. of No. of fused  No. of cleaved No. of
oocyte used embryos (%0) embryos (%0) blastocyst (%0)
Control 204 166 (31.4) 119 (71.2) 34 (20.2)
Tet -NT 261 182 (69.7) 133 (73.1) 19 (10.4)
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° o ||
) 1
GY1-GV2 % GV3-GV4%  GYBD-Mi% Ml% CCEHE==/10

o9 J) WA A9Als FA e FOCM 7]# Hjekel o] leptin 7}
0, 1, 10 =2 100ng/mlE 3 7}stod 72412 vy & Fxe] ds&S #zst 4
GV1-GV2HAI7HA]  A4E8 leptin T2 59 ZF7lo] wet iy
GV3-GVARA LA &gl 1ng/m1°ﬂ/\1 HAA3 F7ietded 0, 10 &&
100ng/ml A g+ =280z 7139 GVBD—MIU‘rﬁHW}X] Aaan ¢34
o7 FUtskE FAE JErHeH, MIW}X] SE&% T AHE G5 leptin
FEL] F7tel wmet dAAS] FUMEE Fo® u}n}km.

2] d s 718wkl FOCM wikalAlel TCM, NCSU AlA el of

Ni

5. 7 HA]

SEN

0 TcMis
[ nesus
50 [ FocM

il

GVI-GY2% GY3-GY4% GVBD-MI% Mil% ccem2/10

0

cwnz

gnom

B 7388 TCM199, NCSU23 3-8 FOCM 7] wajekolo] w7 7] W49l 10%
DFF< H7bsto] 727120 wieF & 2] As&s dEst 43 GVI-GV2d-A7t
A A& TCM199, NCSU23 %2 FOCM A2 Adlz i,
GV3-GV4/GVBD-MIGAI7HA] As&S #a4e2 F7kEm,  MIZHA AsE
W AE = FOCM AgollAl @48 F7HE = Ao® vrpyton,
TCM199%} NCSU23F el A= & #Fol 7t Gl A Oi e wEU T

6). 7 EAE S AOAES FE wFes W AsEeol nAE Gl o
3t 24}

_93_



s

control Co-culture

No. (%) of Mo (%) cocyes that resumed meiosis

Culture sws HNo. oocyt

degenerate Total
tem es used
d oocxes Gv RAI—BAILl Unclear
Control 56 12 (21 .45 44 31(55. 42 3 (5.8 10 (17,82
Co—culture 45 920,00 35 24 (53,42 4 (5.9 SC17.7

ol

H

S ALl 7243 FE wekedls W A

2. %019 27 24 71A 738 L A8 AL

D, W% dAe Aelulek A o] el W 4@ microfilament 9
shel 2A}

Chromatin Microtubule Microfilament

GV

ool A A2
el 7
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microfilament ¥ 3. B GVBD ©A19] a19ko] WAE ®ASTE Bl dutdto] 3
¥ HAtk B2e Ut FoE Tl WyE wAAve] #X; B3w Hs FHCE
9 A T 2E microfilmantB] . Co MI ©A19] 39fo] Waks EA st
Cle 3 Ho] Az Aoz Yed¥ chromatin; C2&= dFAo=2 Udd chromatin
S THoR 47} WEALESF Hﬂaé ¥ v A C3 chromating®Hel] LA

microfilament®] ¥#}#. D= MIIEA 9] W=}k D1 & F /M2 Yo% &; D2= MII
GA Q] 1ol FAE WE T AT WFALEYGS] v AT
A 1 ZA FH LB BX; D3 AXHFEHY A2 microfilament?] #

hy
O,

2). AL BFE oocytesE AA S ARE W ALISA FEEol Ht AL

W ¢

=2
>

In vitro maturation (%

w
>

PB Nomal Microtubule Normal Microfiament

T AE GAE oocytesE A S AR S W A1FA HEES A Sl
w2} 571 S0 h, 52.2 £ 1.5%, 6 h, 625 * 1.5%; 12 h, 74.1 + 1.5%; and 18 h,
82.3 £ 15%, P < 0.05, Fig. 2). 18I}t A &1d<5 AIzEe] F7kell wet sty s b
2wk Frpgheh AL Al AT AIZRE] STt whet A (Oh, 75.146.0%,
6h, 58.746.2%, 12h,59.745.5%, 18h, 42.745.0%, P<0.05Fig.2)3}ty gt A4l
microfilament &4 w3t A QA SAIZHY] Sk wel FAETO0 h o, 794% +
8.0%, 6 h, 63.0 £ 6.2%, 12 h, 64.0 £ 5.0%, 18h, 42.7 + 4.3%, P < 0.05.
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3). MII &4  WF=}°] chromatin, microtubules®} microfilaments®] ZA}
Nuclear Microtubule Microfilament

Normal MII

Aged MII

6hA)1ZH4]  (maturation)®} 18hA] (maturation) MII ©A YWAFe]  chromatin,
microtubules ¥} microfilamentsoocytes &Ad ol tf 3+ =
4). Western bloting ®H'H .2 ERK1/29] ZA}

Oh 6 h 12 h 18 h

Erk 1 n—— 44 KD
Erk 2 o  s— o — 42 KD

Beta-actin g sum— s— — 5 KD

aekel MII =AM e =231 s 9 AldeA ##Esy] flete] MAPK
phosphorylation levelollA] ##aldch 71 A3 OAZF &2 627 A S 1F
o] MII €A dAFo 42 MAPK thEE2<Q ERK1/2 phosphorylation®] @ o]
12A17F =2 18A1ZF Al9] Ad<sh MII WAbe AR gom 3k 1243 A9jid<
1% EsE 18AIRE A9 A&ttt OERy o =4

3. o] AYFA/AL WIFTE AL

D. A% 1ol WAE AU e W AFH Fejel shbel s
% Mg A gl vE 24
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IPN

A 1ol WAE AU AR W FA Pl shke] Ads F
MY FAZ /A I Y= G2 A4 & 0h 6h 9 12 h AYAHS 25 <A
v & Aol7 vERA] FkAIRE 18h A9l s 1EollA Wol (785 + 5.8%,
745 £ 5.0%, 75.2 £ 6.1% vs. 60.8 £ 6.8%; O h, 6 h, 12 vs. 18 h, respectively,
Fig. 5) ¥+ 2o Yehgth Ty A\ 22-3043F o] % Al2x 27|z o
= AAsis W 7 A s a5 Atoledl & zkelrb gldth (714 £ 5.8%,
77.8 £ 2.8%, 788 + 2.8% vs. 727 £ 24%; O h, 6 h, 12 vs. 18 h, respectively)

2). iako] AU, So| Ak, So]AF TSA A FelA AL Az}
AFAE O] Polahis fAAeh mRNA e dig %Al

=
>
~—
o
-

0 QP
anNT
- @ NT-TSA
Pann ote = N .
b b ar @
: A
3 60 WNTTS/ 1 e
: s | 4 i
2 z
: z ;
e
30 ®os
=
[
[
¢ 0
Cleavage Blagtoeyst from cleaved
Belx L Sumnivin Bax Casp3

TSA A golA H]E*}”é Az AgskA o2 AT Al ZAFE Al EF7F
Hon AEAEEA & o thera AFAbelA fAR BEE Zh
wopol el WS, Sol A, so] 4% TSAH el el A 247
wEE wiRt e BEES ARSIt oAt oA BES AAEE AE
3 SN gt AAENE A AAEARL AL Q%] v
Lo] 1:}/\ J}oﬂgx] ok o jﬂ/ﬂ]ﬁEo] o]
= AR ol gl oA TSAHHL oA 243F7] winte-Eo] wgkont
fREsz o] w85 227158 S80S ) o] gk 3} o)A 5 TSA A
Aol 7k QAT AT we AL ALY Yk

Jpu
Fi

0
e
I
o
rlo

N

b4
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o] f2l% o th 3 70 Aol ME AREe] #ojetes FAbst
ICM ¥ TE Sold oz Wdste e BdS AT o235 TSA A
gl Tl A o]l H]EFe] anti-apoptotic A Akl Bel-xLeo]l F7FsFslar, ¥k
o] pro—apoptoic A=k Bax o] #do] FAstqlth. TE Sol4 oz wdste
AARQl Cdx2e TSAA el ¢Jsto] F7sh3i.

o
ke
uleS

lo o
=
au)
3£

4, 319Fo] dAY o|FZ AAE FHINRS W v HALBE W3 U epigenetic
reprogramming/remodeling®l] o3 ZA}

ko] daE ol el olFgt AAE FAsE W A, A s A&l
=z
uh S

A

% o

80

m Cat
w0 Mouse
0 Hamster

60

40

PNKmaticnaddesae(®

MPN FPN Normal M Normal 2C

2 a9 A4, 448 el Aolsk girk S M M-phase 9
209 FAeNAE 1ol gk AHE Aok QAW BAE FAE FUF 1FL
G &ol @A Rk,

2). aL&fo] ARE o] sto] o]FZk S FUsISE W DNA dA el i AL
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dl

&)
k=
o
0,
©
I
N
i
%)
o
_O‘l_‘
2
)
ofX
)
oX,
N
e
N
A
ol
ol
2
o
=)
olo
oX,
)
1%
1o
-z
ri
=2
=
oX,
o
Wi

sperm

2HY A FASHAS W B S

4), 1oFo] YRS o]g3dlo] o]F7t AAE FES W Mitotic metaphase t3F ZA}

Normal
metaphase

Abnormal
mtaphase

Hamster

2 9 o] @Ay | q1eko], AFH, AAH AAE a19ko] dAbe o] F3t
ICSIZ 3F& wl ko] A} nmpeA AXE FUs dxfoA = A4
Mitotic metaphase® #2z & 4 QAT FAH A& FY3

Z ¢l Mitotic metaphase’} FAF = AS A 8 £ Qi ( 14~16A17F 9]
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Mitotic metaphase ©l thaF #Zh).

5). %ol Ux}S olgato] o]F3k AAE FYslRS wl Two cell division ©f tdh

ZA}

Cat Parthenogenetic Activation Cat sperm into cat oocytes

Microtubule, Methyl H3K9. & DNA

w19 arggo] ©eA whxpel a1gko
| 2)&t two cell division A 7}%
g2l two cell division ¥o] YAyt

2)
Q1 two cell division ¥dojry= A& &2l( 164%F ©]F two cell division © ©fgk

5. 31%0] AAE o] L3 0]F 7t vjo}9 epigenetic reprogramming/remodelin
g

D. 3ol PAE A7 WAl FUSAS w wobel Werge] g 24
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Total No.

Sperm  oocytes 2-cell (%) 4-cell (%) Morula( %) Blastocyst (26)
mSI 120 113 (94.2£2.23)  110(91.7+2.46)*  107(89.1+3.01)* 87(72.5+4.56)®
cSI 240 223 (92.942.89) 145 (60.4+3.14)° 63 (26.3+3.44)° 13 (5.4+4.69)°
2mST 74 65 (87.8+3.02) 51(68.9+3.11)P 45 (60.8+3.59)b 20(27.0+5.47)t
meST 87 74 (85.1+3.30) 58 (66.7+3.54)P 47 (54.0+3.43)P 22(25.4+4.79)b
 HolE2 dxamSE A GAFd) A A (eSE kol g #459l, 2mSh:
Mol BAGAE Al T, meSI: A ek ko]l HAAE Al F) wiotd
HaaS BTtk 2-A7] ZdelMde Ty Aol zkelrb Al
AR A e wjoke] 4MaE7], AfAdul el wiRkxE o] a2 TRy HA S
weror Ssl= SIH Tl 7P W FEs Bt

H3-AceK9

H3-MeK9
A3

Merge

Wy gan AT ol S|AE wwAe opAste wARE 24l
SRt Nsd BAPFE RAFA F YA FUF 6AAC) AYAH 54
£ dude obdAs, MAs Hel Yga S0 A v oA o
EEE R
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DNA 5-MeC

Al
mSI
B1
cSI
C1
2mSI
D1 D2
mcSI

2 de gz e dlotelA DNA WRASES A =d ICSIE 104 7F
Aol AFHA A DNAE 2dE3} FHof X7 19ko] A=) DNA+ W& 37}
FAEO] = RS A = QA

4), J1.9Fo] FAE AF FAF FYE S W Mitotic metaphaseo] o3k FA}

DNA Tubulin H3-MeK9 Merge
A : -

mSI

cSI

2mSI

mcSI

22 A2 viole] Mitotic metaphased] A& FAFSFATH FAF

n o

R R %Y
FUF 15A A o] BF ARl w A AT} Mitotic metaphaseE A 3} t}.
5)

C 3ol B4 AF wael FUsHAL W ANA B
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mSI (BL, 2n) ¢SI (4C, <2n) ¢SI (BL, 3n)

2mSI(BL,3n)  mcSI(BL, 3n) meSI (BL, 4n)

2 O"E2 g2 AT dfolE A FITC-2H¥ % Cotl DNAZE hybridization
stol AAAE FAsch by AR AR ANANAY BEE 5 Uk
D: A BAE TS 2 AIsk A WEEe] @A, 13 Be C 1
2 F% 4TS e ANA, 1Y B9 B A 9AS 1ol

ARG FAlo) T Lo ANAT EAG Tolth

Embryotype  No.ofmetaphase

) Dtz 2% 2n(%) 30 (%) 4n (%)
mSI(BL) 20 0(0) 19(95.0) 1(5) 0(0)
¢SI(4C) 28 18(643)  5(17.9) 5(17.9) 0(0)
¢SI(BL) 10 0(0) 0(0) 10(100) 0(0)
2mSI(BL) 10 0(0) 2(20) 8(80) 0(0)
meSI(BL) 14 0(0) 0(0) 10(71.4)  4(28.6)

2 oholRe txwd AT GNAE s

Atk SHAIRE cSIA T vtz o= AR 3uiAlel 2 sk ANATE
AT meSIHAF Tl M= 7L4%7F 3MA] QA 9} 286%7F AmAle] 238}

GAA 5 741 Pk

6. 1Fol FAE A7) WAkl e sto] e wPREeN A fHA BH AL
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mPou5fl mNanog cPouSfl cNanog

mcSI

2 "L 390 AlwY HdEAARE ZAESG Y. AFALE a1kole]  PoubfiF
Nanog mRNAE txT3 A2 viHEE ©AloA ZASISG = Su|sAE
aeFol o] Aol ¢SIQF meSIA Bl A wd sk

6. Lol dAtol kol & AAREE HolAFF vALH WE

D. 8lo] 4 g5 A1) W)

T = o
WAL BREGG, ¢, Wl T 12
AzAY AAYTh d, o] 4

1 2>
AA FEC e, Fo] AAME FHolx & 1847

'?‘
7}
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metaphase 7+
2FAGAA7E &

2. ;o) ek te] AAZE ol 3RS W AT wlobel Wergel @ 24k

FAAE  AEEFFEGR  AZFE doks  2-AETIEEE AR E(%)
el 46/76 (60.5) 46 28/46 (60.8) 4/46 (8.6)
f 52/81 (64.1) 52 31/52 (59.9) 4/52 (7.6)

JLeFol el 2 AAMEE o] &ste] FolAstelS Wl MAEFEE(605% VS 64.1%),
2N E7]EE5(60.8% VS 59.9%), siRtELEE(8.6% VS 7.6%)1A 224 Aol &
RHolX| oFrty,
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[A 3A1%]
A1 A
AN A

JARBAMNL Mol4 7He] B3 U FAARN

1L FAARRATN A AT

7F. RFP 327k =9le 8308 A&

(2

4

ke

(D RFP #3d2F =948 2 Az 9 2
RFP(red fluorescent protein) A E=e HEZ HfolgA Wy XNIE&
x3eta Qe Z#kAvE pLHCRWE =9 #EE ARgsRlth (Fig D.
pLHCRW Zetxm =i, Adgdoz A#HEa 9t pRevTRE(Clontech
Mountain View, CA, USA)e] TRE A¥& CMV ZEXH, DsRed2 Fd%k
2 WPRE(W oodchuck hepatitis virus posttranscriptional regulatory element)
MEdE {3+ fragment® thA|SFe] AR 4= . PT 67 Al3(Clontech
Mountain View, CA, USA)E A2 pLHCRW= tansfection*| %! ¥, 71
ZHE A2 wlo]yAE GP2-293 A *E(Clontech Mountain View, CA, USA)
of A LHCRW-79 ¥ GP2-293 A5 2F <t sto|1znfolal
(150 pg/mDS o] g3fe] AWsla, o]8 st HygR(hygromycin-resistant) A3
=S pVSV-G(Clontech Mountain View, CA, USA)Z transfection3d}o]
VSV-G D]—Hﬂxéﬁ. tﬂ-@jA]?]ﬂ. Eau/\ﬁﬂ/\q 48/\12_} %Oﬂ VSV-G r/]-uu;gi ﬁx]-
g oulelgAEs etk vloldAE AAtsts AXEE 2T Ee A¥EE 45
g/l FF3722(GibcoBRL, Grand Island, NY, USA), 4 ejo} dH(10%) %
AEFERO]AI(100 w/mD<e f38tal 3= DMEM wix|efA 37°C W 5%
CO2 =7 A njeFstt}, 743 9 transfection® GP2-293 A XZFE A3
vlo] A -3hf w2 = 045 X (pore) 719 FEE Bl A4s 5, A9
AFotMEZES A 7l d AFEstth s S AR AfotAEE stol
Zujolalor M},

5LTR pait Hygro R CMVp DsRed2 WPRE ILTR

D\l'-hdz F‘Iimv set
i}

L H i )
L D+Red2 probe "l—l'
- 3905 bp

Kpn | Kpn.l Kpn |
LHCRW vecter

{5678 bp)

Fig 1. LHCRW provirus® th=F&<el 719, (LTR, long terminal repeat; Hyg R,

hygromycin-resistant gene; CMVp, cytomegalovirus promoter; DsRed2, red
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fluorescent protein gene; WPRE, woodchuck hepatitis virus posttranscriptional

regulatory element.)

(2) RFP S-AA7) =8 dJAAsE A xF 9 ul ujok
FAAZS B3 A B4 T A wjek wiAE A
A3 vk Al M AR o)t EF Q3 EAS a7 fE A

% q

FAAA ALY A SE BAAS BHE A8 T A2
T

2kl offell A Wk g A (RFP) S Wdshe AlETE ARESI] AAE
ol als AAsth Al wES BES] fE FAHEE SCNT  #jof
(SCNT-BF3/RFP), A% E =] ¢k SCNT HJoHSCNT-BF3), w9 2A71
wjolE Z+z} 6-770 155 3+eFe] mSOF microdropel ¥ 39.8C, 5% CO2, 5%
02, 0% N2°| zhstelA 77Uzt wjekstalnt. Aol el wjol &S Table
13 Zth SCNT #Hjop & 159 2E& Ek?% A2 wjobe] g RT {2
A wetoy, dAHsky SCNT Hiolel HAASIE A ¢k SCNT #Hjo} 7+
g8 24| E7](53.4 £ 0.07 vs. 587 + 0.05%), 44 E71(30.2 + 0.04 vs. 29.9 +
0.04%), 8ME71(17.9 + 0.04 vs. 174 + 0.06%), 16-3241E71(6.2 + 0.02 vs. 6.1

+ 0.07%)ANA FAFSFATE RS E Al EoA st WG T A A
71 dfjoboll A= HEEHA b H, FAASE SCNT wjofell A= 2H3E, 443,
S8M| 3, 164 E 7] oA EA}Fo] A& (mosaicism) §lo] #zHE T} (Fig 2).

Table 1. 7§ AAIE o] wjo}o] Wekse 3} RFP ©d

] _ 3L FA] }
weF  RR@ @) sy O Al o REP
: 37 7 2 1 ,
EERE 2 (o000 (6310057 (5624005 (55t00p7  (1EH00D
b 16 ) 8 5 2 _ -
SCNT-BFS 2T (587H009T (20940007 (1744000 (6.13000)"

) ; 28 15 9 3
SCNT-BEYRFF® 54 (5343007 (3020000 (1794000 (624002 100

C

Fig 2. 9448 SAolel A RFP7} walE = A1)
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2877H, BF4/RFP 577H)7} 20mkE] o] diEl® A(BF3/RFP 16v}E], BF4/RFP 4w}
2))o] of ojAE At 1 F dlgl® 7uel(BF3/RFP 5vk], BF4/RFP 2viz])
o] §Jals wjorold] 25Y ol 2E5IE F3 IS tHTable 2). wjo} o] 2]
F 60 £ 1Y Aol AL = AA B T3 IR 4k (R1- R3, RD), &
7 2t (R6, R7)Q FAHEE v)|ZFS AAE T o] /MAESS ARE= Table 3
of @okx]o] gltt. BF3/RFP Ho} 1mtg](RD+= Al 59U Aol Aubgo] AbebA

FeHoz I5Eth R62 AF 11FH 7|aAHAH oz HAssith ik
e BA FAAE v A7) FojM et fAA0® dAs3ITE. mtDNA
= EF dx AlgAe] AogRE fHERSS FUAsh

r|

Table 2. B 7§ wjo}2] A 2

3 Fo] MEZ BF3/RFP BF4/RFP Total
3 3o xﬂﬂ’] 4 A 3 -
A &4 A 434 64 508
g3 %X} T 405 66 471
3l Fol AE F9 A 396 66 462
§3 A =3 wjol 384 66 450
&= vt 4 (%) 315 (82) 57 (86.4) 372 (82.7)
g 5ol o] 2lE wjop & 287 57 344
el v 16 4 20
AAA F/AEE F (%) 5 (31.3) 2 (50.0) 7 (35.0)
kAL /o)A wjob 4= (%) 4 (1.4 2 (35) 6 (1.7)
Table 3. W73 & A 712 Ak
qgr AR FFJAE A7) AAAF (k) EE:] RE uk
1 R1 BF3/REFP 61 310 76+XX A= (NE9 o) ALE
2 R2 BF3/RFP 59 270 76+XX AE (1E9 o)) ALEA
3 R3 BF3/RFP 60 240 76+XX AE (7L o) AdET
4 R4 BF3/RFP <30 - - 5 g} -
5 R5 BF3/RFP 60 260 76+XX AE GNLEE o) 21 -1k
6 R6 BF4/RFP 61 330 76+XX A (22 ‘Wﬂ A 4 7
7 R7 BF4/RFP 60 260 76+XX AE NE9E o) 21 &7k

2h WG FEA N REFP #-xAke] 2d

r:

71 3 BA| 7)o 4129 RFP F4dAe] A9]S &elslr] 98] Southern blot

1=}
B
213} reverse transcriptase-polymerase Cham reaction (RT-PCR)& 233}t
5z 9 wjeke AfolAEAA RFP 49 Asls wgdy wde 3
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Aatol A B flow cytometry® A A

i B M
ey oF o]
oo
ol ofy _Mo o [T T R
ok NJo 70 AR
!
N iy
£ 3 BEx
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ME Nrc ok = blo o
A =S
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T i o| in
n e I
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i G .
ofx X N |l 55
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7hN ARE7] AES e 9 et

MY ARE7AES Bestr] 98] RFP 4x7F A4de d2Ad8 24 u)
=9 M FoA AHZZAS 3439 phosphate buffered saline (PBS)O. &
washingatth. 71 o5 P AIZFE o] &3ste] HEF tl4] delx x4s 2
Zk2Z31 1 mg/ml collagenase [:& A gldte] 607F 37 °CollA] mRAIA Z24&
A Z T 100mm cell strainers o] &3sto] Fald =4S Al A4 £
of MxE £33 AUt AT HE AAIL MEE 3|Fete] AWE7|AE vk
WA (RKCM)ell @i 37 °C, 5% CO, A3l wjekatadnl, vhad vk A
off A7} 2= Qd=A dnjdoE #2383 PBSE washingshe] Wl Al
E AAst, wikiAE AU AEZE 4-597F wiekste] confluence?l]
Tgstd oA AUEVAEE T4 HESA

il

-

1
>

t:

o =T AEZe] A9 23
(1) =94 #%(Osteogenic induction)

FAREE Q= 0Alte AWEVIAEE HiYgste] 2Aldel EEEiS
wjoll 50% confluencyell Al AMEZvjeF wix| & 247} ZobAlZ #8F% HlA (NH
Osteodiff medium), & 3s]FSth 3ttt vix] 2] 90%E weHsllTHA 14
AZE ettt w3t AXEE 70% ol®rE= 1173, Alizarin red SE 943t

% washingslo] #u|slol| A FzHelic)
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(2) A¢4 F=(Adipogenic induction)
2A e AETNAE 50% confluencyoll Al M FEv]SF vl & AEAIE 23}
% ¥ A (NH Adipoodiff medium)® w3t} 3dvtc) wjx] 9] 90%E 1
stall= A 219 7F wiokskit. 3l MEE 10% formalin® =2 1174, Oil red
O solution®. 2 @At & washingslo] v slol|A #2stA o)

(3) 494 7 ‘:(I\/Iyogemc induction)

2AIHS] A W=7 M¥E 50% confluencyoll A Al Ev|F viX] S ZAHE B3}
E X (SKGM medium)® n3ta]lAtd, 3dntty wjx19] 90%E waal4
A 1447 vkttt 23tE AlEE 4% paraformaldehyde®.® 117, human

anti-myosin@ A = HWAFA T - 4 FF dAvdstolM A2Es3i

(D) ARBLed 7=

AT ] A W=7 AME 50% confluencyoll Al Al Zvjek viA S A G A E 3}
2 A E wEef Tt 8- 10%7} Hjgksto] H-3tE skttt E3kE Al
X E 4% paraformaldehyde®Z 1%, human MAP2 3|2 NSC &, TUJ1
GA, GFAP A2 "ol st & 03/3 B dAwn|A st A dEeAT

(5 A= 7=
Al o] AW=7]AEE polypropylene tubedld AZA|E F3FE BA
(NH chondrogenic medium)E& Yol #jekstitt. 3-4dvit) wjx] ] 50%E W
el A 1497wkttt 28k AEE 10% formalin® = 317,
Toluidine blue OZ GAst & A4} 33 dAv|Adslo| A #2385t}

(6) w3} F = A3

Mo ARE7INEE 747 AWAHE, ZOMAE, SAE, AAAME, ASAE
A1A BEI A= Fig 5.9 2vh WA, RFP 3419 w30 &33
d sl el duh(Fig. 5A2, 5B2, 5C2 6A2) (x100). ZAXEZ9 H3}
100% 9 7}4A o] Fo) H a1 (Fig. 5A3, 5A4), ZAIERS E3}= Au v}
7ER Al ] Bk A Ads T Sl E AvH(Fig. 5B1, 5B4). A=AIE
29 ®3}+ toluidine blue OF FAsE & A HPZZE 9] proteoglycan & 3
e d FZHlacunae) & 2Rl E G tH(Fig. 5C3, 5C4). A WAXZ 2] F3l+=
Oil red O A% AxZ e JAFE Fx22 A= =dl(Fig. 6A4, 6AD),
o]Z L HxweM s A k2 F(Fig. 6A3)I txE olEth ABAE
29 ®3l= ANAAME marker(MAP-2, NSE, TUJ1 @A ; 34), AAAE
(astrocyte) marker (GFAP; =)= ld 4 g3ttt (Fig. 6B2, 6B3, 6B4
and 6B5).

g
u

M A
=

| mlo rlr

oft
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Fig 5 WA FFMAA Faish ARE7HES AQdox =94, <94,
=T vl

&, (C3) toluidine blue O FMH
M3 HPZZ 9] proteoglycan .= A ¥ Hl ¥ IH(lacunae) (©]A x100), (C4) Ak

2 ¥A3F lacunae (x200).

Fig 6. g7l fFefieh Agz7 12 Aol A, A8 AL

5ok, (A2) RFP 24, (A3) Oil red O A4

HeatA e 54 diET, (AD Axd o Ate FHI AE 2ok W,

Hhegh A sk Ay (o] x100), (A5 A4Sl AlEA

2 (BD AFA4 #3hE fioshA o Stz

A4, (B3 MAP-2 |44, (B4 TUJL WA, (B5) GFAP
Ao el ¢ Axks BTl x400).
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(7) FACS +4

Mol ABENAEE 2x10° cells/100ul SE2 5% $-Ejold 3 (Bovine
Serum Albumin, BSA)°] X33% PBSe| R HAA HFE71HE Eo]Fel
CD29 (1:100, BD Biosciences, San Jose, CA), CD73 (1: 100, BD
Biosciences), CD44 (1: 100, Serotec, Oxford, UK), Thyl.1 (1:100, Serotec) &
Az AddAastdth 919 dAl=  Fluorescein isothiocyanate(FITC)7F A 3gh
# Zoldrt. ®d, CD31 (1:100, BD Biosciences), CD105 (1:100, BD
Biosciences), CD34 (1:100, Serotec) ¥ A+= phycoerythrin (PE)°] A3d &
AbgakiTh CD34, CD44, Thyl.1& 7 Eolzel dao]a, v e &)
= AR ZAeId A4 FAE FAAR AHEE FACS Calibur  (BD
Biosciences)® A1kt 719 AWE7IMEE Aol £} vst FHjE
ek Alell F2E ¢ 3(Fig 7A), RFP o] dw]A stelA &&= (Fig
7B). :rF=71HAE 5o] marker?] WHE flow cytometry® A3 Az Y
e AWEV|AEE CD29, CD44, Thyllel dis] <Fd& H Wi,
CD31, CD34, CD73, CD105%= 4= X3t} (Fig 8).

Fig 7. w393 5A70004 fag ARdE71Axe) 9.
A skl olwA], (B) &3 olv]A| (x200).
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Control PL

Oy marker Canine Ad-MSC Human Ad-MSC [26]

CDp29
T
DT
Thy 1.1 {CD90) +
Stro-1
D
D14
D31
D4
CI45
D73
CD10s - +

Fig 8 CD29, CD44, Thyl.1l, CD31, CD73, CD105, CD34 &
FACS 4. AXY 0l & vSold FPN2P)3t wmstel 54 TA G4
Y FES e

UM S A

molo
(e}

)

L
~N
Ho
ro

o, AAME o)A

Mo ALE71MEE 5% FBS7F 238 RKCMelA vl Fste] 2-5AI <] A
=7IMEE  SCNTO  FoAlx=z  ARgsieh.  wiekd  AlxEel  0.25%
EDTA-trypsing A glste] AEE wGHAZHE wojl, A2 AuelA
HigtE] o] 72A17b et AsE 3R 120 e o® Fste] FHlEsit o]
= 109712 F2e] ;S w2 AASI 94 dr)H ] RFP 59 filter
(510-560nm)E RFP F@Fo] gl AW=7|AEE @3 d dape] @] F
Qg ths, 72Ve A FE 15ps(microseconds) &9t &8 A X Wxpo] AlEH
= AR g8E 8709 ek AEs 47 sF 10uMe calcium
ionophoreo| A ®jekale] FAI3IA] 7121 44)%F ESF 6-demethylaminopurine®] A
Hjfatol wjolE AT =S skalth. ATA 5, HA wiol 82HE AR ®

FEAo
al,

o

RS

H A
A Eu7h # osuhele] dlE R itk o7 o]kl th(Table 5). 944l
= ol o] 25-30d Fell 2&vhE Adeta,

o] 4
oFt ol F 459 Aol
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X-ray? S4stgeh 5okl o] QR F 1ekel} R o
o} o4 F 602 Al 2okel ol ARA ARAAL A BN B Pt

Table 5. 718 AW=E7|HMEE o] &3t SCNT

_ =3 iz _
W wAgeld £ wAdsE afed s JEFEIE S gad w4

1 2 A= 20 20 15
2 2 sk 19 17 15
3 3 d= 30 26 19
4 2 A= 23 23 20
5 3 8% 29 23 13

A 12 - 121 109 82 (75.2%)

2 ABRA
AN FAA PAYS FANI fskel FIAZA BAM, thelme
1=} [e)

microsatelite 2415 AAISTE HAME] FAAYE F4& 9§ PEZL, PEZ5,
PEZ6, PEZ8, PEZ12, PEZ20, FH2010, FH2054, FH20792] 97}A] markerE ©]&
stk = vy o EAVN BT AAE dAAY fFAFORE FUTo| SHES)

t} (Table 6).

Table 6. AEAE v ZF2] microsatellite w2

izl oA SAN A A g Alx dA Foidl JAR o2 Rk
PEZ1 114 114 114 118/114 122/118 114
PEZ5 105/101 105/101 105/101 109/101 113/109 101
PEZ6 192/184 192/184 192/184 187 187/185 180
PEZ8 231 231 231 235/227 231 235/219
PEZ12 271/261 271/261 271/261 295/277 269 284
PEZ20 175 175 175 179/175 179 179/175
FH2010 231/227 231/227 231/227 239/231 235/227 235/231
FH2054 153/144 153/144 153/144 170/162 166/149 166/149
FH2079 273 273 273 277/273 290/269 273

vl EA Abzle A RFP -4 2] 2
Leica 94 &n] 3 3} Texas red filter setS o] g3t EA /] 2vte] 2] AAleofA
7t Wt S wEek o, W S 54020nme] WS H S weo] AAEE
a1, 600+25nne] 3O F emission filterel] ol&] HZ=H AT (Fig 9D). 7FA1 %
A St IRl WEdA HF2AS ER18Hgla, olE Fal FAHTHA S
Mot GA FEHEJY (Fig 9B). 2vte] T 1vka] 9] A= g8 ie] Faiow
Qs #HAFslto] FHstR o oust W4, a4 o]dw wEER okt

W g H, A, 1 AR, 9, a9, 25, A, SAL viE, AL 9, w0
]
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Fig 9. (A) RFP 3 d% EA7/Me AW=7|MEE o] &35t Exﬂ]ﬁ} AT 2dH 9]
AEAN. 27k Magic, Stemo]g} HE3ath. (B) Magic> RFP #¥A4E 7k 1
o] PABA St A% WE I weketol A WAso] SAs v (9 o]t P
S5A e B (LB BEEA Stk (O) ZABA 3 ofn
=], (D) &4 on|A.

_

3. el A 2l 24 7F

olr
&

FAAT BA AT

7}. Inducible transgened =& 913k WE A=

CMV  (cytomegalovirus promoter)ell &3 ZZ¥ <= rTA (Tetracycline-
controlled transactivator)tt rtTA (reverse tetracycline—controlled
transactivator)E Wd s AALL A §8 F4AF (fusion gene), 18]31 pCMV
2} tetO (Tet operator DNA sequence)®} A3 AHAY A4 (reporter
gene)? F 7|E o]Fo|X Tetracycline U 1 FEAo] ol& Fdx Hdo] %
A= AAE 2dstdth & AFeolA A8 Tet-on AZAlolA & tetracycline
2 7 fFEAZE gloew (TA: tetOo] Agste] dAls @43 7] A1
tetracycline @ 1 FXA7F 919w tRAV}F tetOo] A = Q7] wjFo AL
7F THE RS AASEI T Tetracycline 3 71 #f=Alol o F82F walo] =
AE = AAE retrovirusE AHESHY] WEESt 2 ATFolA = retrovirus7b 7F
A3 Y= FARE TS5 AsA VSV-G deiid s o w A=
pseudotyped retrovirus vector system= ©]&3F=tl, ©] retroviruse =4
d FA v st w5 Alelx A &Aool A9 gltk. ¥ WPRE
(woodchuck hepatitis virus posttranscriptional regulatory element) A ¥<& ¢
sto] mRNA 49 a8A4s F7HA71a olo] wel ezl A= P4
o}, wpebA AZE plasmidis eGFP X A3 573, PGK (phosphoglycerate
kinase) =Xz}, 18]31 rtTA2S-M2 trans—activator sequence® pRevTRE

11

[¢]
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plasmidel] A3AIZ1 Ao}, PT67 AXEE £H8 0% pTet2-GFPWel JA 3%k
AZ Feol 2 AYES GP2-293 Al A g3kt pTetz—GPTwoﬂ Fanchil
GP2-293 A|¥%* hygromycine BE 25 ZoF MHEP 1, 7 Ay I AEE
pVSV-Gell A A Zch A8 484 %F F-of virus A /H]i—t— glucose
(Invitrogen, Carlsbad, CA), fetal calf serum, penicillin, Z12] 31 streptomycin©]
=917 DMEM (Dulbecco’'s Modified Eagle Medium, Invitrogen, Carlsbad, CA)
O 7 wjsiait.

5 3
Hyg ®H TREtight | mCMV | eGFP 1 PGK | rntTA25M2 | WPRE |-

Fig 10. Doxycyclineo] 2J3] eGFPe] W&ol ZAx:= wE A]AEL (HygR,
hygromycin  B-resistance gene; TRE-tight, modified version of the
tetracycline-response element (TRE); mCMV, minimal cytomegalovirus promoter;
eGFP, enhanced green fluorescent protein; PGK, phosphoglycerate kinase
promoter; rtTAZ2s-M2, reverse tetracycline transactivator; WPRE, woodchuck

hepatitis virus post—transcriptional regulatory element sequence.)
v 5 Ao AAME ) =Y W =9E AAxe] AE, A ik W sARE

A w EWdAGAE MEZRE FASE blolH A= A= 0.45m o]
(pore) 2719 AHE &3l AAHs F, M AfoHEss A7 AR
skelth. o F ks =dst7] A8 7He BjobftE] AfretEE HA A
AN 5 trypsin-EDTAE A et ddAZzE w0 Aldiajetsta Ha
RO 57_‘]6}3’_ #HA o] MEUE7F 2 w7bA]
AEE ieFalglth. vlolel A HE L] 7S Foto] S FAAF =dd AlE
© sto] 1= wte] 4l (150 pg/mbo] & H ]Oﬂ 64 7F wiekste] &% FHAt
sk AlERks A 5, EYAl aaA g 9 dAxE vE
Stk =¥ A2 WEo o] & k] mA(positive marker)Ql she] ZEw}o]

Al(hyglomycin) A &A= &% FAAe} 37 AxXUyz =dyo] ddyd
sto] 1E2utol Al A AS Attt wetd AFE AEE FHAC 2F
B oAlzejekdel wioketdl F-FAA WE7E T AlEE AESA Ha, 1

el o8] Aol A Az Foli FAA AF

ZART. FAAS B A8 o] o)Fold F A ek
1 Awh o A A ARl o3

AL} AEAE oAA 5L A7t
q

=
284 BES SH H4 2de 9

r|

02 o

==

[e]

o o 2
N
o

e

i rlr fo
ol &

—|~
ol
2

O
[RUBES g
2 oo ¥ Hl

Notlo

ol
L
&
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ok SE A AAEFNA 2F =9 Az #E 2d ofF A

o[\

HAAE AEE 10% FBS7F E£38 DMEM wWiA 2 wjeFatgith. TRE ¥-$17}
tetracycline 3! 71 -&=Alel A= whEoh=A] A¥r7] fjsiA doxyeyclines
AFESEATE 1 pg/mle] doxycyclines HiA|ell H7bste] A5 &3t eGFP 3
Ze] S wAag om (Fig 11b), 24417 B9t eGFP A4S LA A7 ¥
Aol doxyeylineE A7te] eGFP £ wlo] ZashzAe o7&
HA8 a1, FACS 42 A8kt (Fig 11d).

d)

110

P}y 4 % §8 71 8 9 BN R B

| »l -

Bright Fluorescence I | >
Dox (+) Dox(-)

Fig 11 3378 A¥FA doxycycline Aol meh 24 eGFP 2. (b)
doxycycline 244 7F %0 Azlshrl A, $2] AR (d) doxycycline= 54 &<k A
2]5h= FF eGFP d 4o W3tE FACSE #4

Mo FAAT ALF) & FAZ AFEeto] o] 83 o] F7t AL Kol F
WIES BEstel FAAT ) AR FSHS Bpstn, YA o] E7 94
AF AAL SolAeolA £H e KA FEo g% 2 o¥ PZF3}
A},

Fig 12. AAMxE o]l AL 98] 8]3F A X FH-No| A eGFP A7} &
HAE = AR, A3 5] olu]#] (F) el 3 o] X|(LE%).
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H}. b‘é A HA71e] Ak
F 20309 A A s seagla, 182709 dApelA 8l
el %A ok kel Sulelel delwel ol Astaith, o4 ¥
o] Lo 2 uE AFEslo] PSS AR 3, 3t fAale] H
sttt dAald 3ukEl e diglRe 2H7F JA A% HA VN (Tet-on eGFP7/D)E 1w
2 A Aaste] B Ao A fig] R tiH] AAEL 339 7] =519t}

Table 7. Tet-on eGFP 7§2] Ak

= >~ = PN 5 = =
gem AR AN ge g BRI AEEA SNE o an g
1 15 15 100 15 0
2 33 33 485 16 0
3 14 14 64.3 9 0
4 19 19 68.4 12 0
5 17 11 90.9 10 0
6 16 16 875 14 0
7 45 33 75.8 22 1
8 18 18 88.9 16 1
9 2% 23 91.3 21 1
Total 203 182 76.4 135 3
— — Tet-on Tet-on Tet-on
2) . D) P N i o GER3
pr " ¢) »p N Skin Spleen Lung Kidney Liver Heant

Fig 13. Tet-on eGFP 7oA Q&lFAAe] A=
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A2Ad w84 HA 4 =934 HA YA A

b
o,
(o
DX
of?i
P

FE N 2A AN AT
7} BOlFES FolAE FHu 9 AME ol

(D 2 7 JAIRE o] Ao o5t Abx}e] A4
14419 15 8] EolFFoA IR AHE Fal A AFEAMAEE £, A
g & F4sAt 3-8 Aol A= AX7F AAE Holaof ALE-E T A A
3 ol Aol Ql7] 3-4Y el A MEE EojA widHAA 75 Z
wj 7}kA] wjeFetar E‘jﬂ’\](trypsm)é‘ 133E Agete] ggepqith. A diellA
Asd N dAkE w72 Ao Q* Al el et gint. oldA g%
‘47\}-4 s At g3 AL, v g3dllE ARgste] ¥ AAME
= Wxpo] WskF 9 7 (perivitelline space)oﬂ Ttk nAFY] Fel d7]
AAsta dAn stellA g3o] A=A 1t e dAE
7 A3 F oufekulA] Lol A wjekstith wieE 4
Hoz tfgjRe e AFAE dAE ol 4SSl
= Agsidar, ALHNE S AAE A

Yot ofo mfu
o mlo
o

=

rZ

o

il

e

r—{u:

o >
¥Q > AL 1o u:?L‘
o

[\

W

e

=2

P

Ij[o 01—4

i3

f

juiss

(>,

ol
-

(2) AArE AbAke] vhol AR Feo E B v EF e o} DNA ¥4

FAH FAYS A5 7] alA o Fol HARAL, B goid, ¥
A7, B Atele] AEH ML NS MokE AFLAE, ﬂwa‘
oA A 2 el 3, 223 A8 Aol fx Al vl F

&

B DNAE FZ33th AelA fad o5 14 718 247} HPO]EEAH%E}
olE BAS &) AMEHQIth: PEZ1, PEZ2, PEZ3, PEZ5, PEZ6, PEZIO0,
PEZ11, PEZ012, PEZ13, PEZ16, PEZ017, FH2010, FH2054, FH2079. 7} w|EZ&
“glo} DNA 714 ES 71Eor Zgho]iE A sttt PCRS S35k
A7NEE FE H KitE F8 FAsI T AE PCR AHES o] 8314
EZEol DNA 248 AAegla, B dzvo] doj= HA7, 8 3o
A, &2 Holo] oE JfelA Blstsith

el A%Eg AAE Hol Ao HEEA
gl el wBhE FEAA T YSIEE tehd 502 A9 U

= 46 vig]o] MEHE AQTh o] T 484 N7F AAME ol e AL lT)
369 7he A (76.2%) 7} §FH . 358 /He A A Eo] 20 w9
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Mol date] olAsttt. ol HF Ao F 17.9719 A7 8k wigle] e 2ol
ol A H Sl ov| 3t} (Table 8).

a9

Table 8. A AH|3E o] o] AF

SR W g MR an =maaws
A 2 A 27] w3} 17 - -
B 2 =0 44 18 N
C 2 st 27] w3 17 - -
D 2 27) w3t w44 18 - -
B 3 ) ug A%, A et 20 - -
F 2 =0 s 17 - -
G 2 wsh A 16 - -
H 5 TN wAs o 27 k3 Tk w3 52 - -
I 2 3%, FEE w3 5 - -
J 2 =0 27 =3} 15 - -
K 2 st w4 7 - -
L 2 =0 27 =3 12 - -
M 2 g4, A5 12 - -
N 2 Y $55% =3 15 - -
0 3 A 27 w3 FEL -3 25 - -
P 2 s, s 12 - -
Q 1 v < 4 - -
R 2 =0 uAds 26 - -
sP 2 e 2L w3} 20 + -
T 3 qs, 7N FEE w38 30 - -

A (n=20) 46 368 2A100%)°  1(0.3%)°

THel 5 oF 72Alzte] GO wRY Fadr A% 9Ag A

b ol el Bt BkA QAlS fAsHA] E3

CE: g £E 7FoR 3 BAE

¢ % o14® SCNT "&9) #& 7|Eo® & JAE

ok e diERel A o)A 23 o & dAlS Sl 1y ols T e
vhel o] the Bol A Bjole] Agubso] o] 37 LAl FAEA| ool o] Bjol=
o]2] 37 A Rbell Ao It (Fig 14). Rbd v tig]BolA Al
ZF fAE] A%e A FE (FFA 190 g)o] ol e 60 4 F AYENE
A Hoth 3 AFEI FEe Tl Tl 0] A EHE A ¢
WAL o] AL BFAFAQ Wy Qg weo] HE Ao FFHEu, Holgl
= HolEiut 222 HAH o FoHs A & g 3o (Fig 14C, D)

AgelM e wFS 5 gldd ZAelded ol & 54

ol2ld fAre ol 4
&

N
oy
10,
e
o
[,
o
=
Md
o
il
o
N
i
)
o
v
RS
o,
ro
o
K
=

E&EE
A e Aol o] 27}
S, Holw BAl FE& AHE Fol
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Fig 14. (A)
Fal e 2A (C
o H3le BRHEEES BT (B) 94 37 Aol B iz e
golmglont Hotel yubge] BAHA e g3 AL (F) ()N AuHEol

= A =)
S BAR AF B4 Ul FADE FEH0w A58

) AGAINA BAES AAE e Rl X}%Loﬂ*i T 7H

T
d
i
-
i

eh. WEZE2]oF DNA 4

_L4
Pﬂi
r&‘l
2
ﬂ
OH
ne
_C‘>L'

2 PAE B AME TAAN HA FE5L FAHC
R Qlltt (Table 9). 18 EAE FE2 nEFE=g o} DNA
FolA fFalst A o® YERKTE (Table 10). o]y A7

Table 9. A4 F=2 Y&

o] AE  BATE] el SEE] STEED THTEES
e R E DR E - TR E R E TR E R E DR E R E DR E R T

PEZ01 111 115 111 115 11 127 115 123 115 115 119 123
PEZ0O2 126 130 126 130 126 130 122 126 114 130 122 130
PEZ03 121 124 121 124 214 140 124 127 131 134 121 124
PEZO5 109 109 109 100 101 101 109 109 106 106 101 106
PEZ06 171 171 171 171 171 187 179 191 171 195 179 187
PEZ10 287 299 287 299 291 291 283 295 295 295 287 291
PEZ11 138 142 138 142 130 134 134 138 134 138 134 148
PEZ12 264 264 264 264 283 268 268 297 272 272 264 268
PEZ13 221 222 221 233 221 217 217 221 225 225 173 221
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PEZ16 304 304 304 304 296 284 284 300 304 304 288 292
PEZ17 207 211 207 211 199 207 207 215 211 215 203 207
FH2010 228 228 228 228 232 228 228 232 228 236 228 228
FH2054 164 164 164 164 150 155 155 167 147 167 147 167
FH2079 269 269 269 269 269 269 269 273 269 269 277 277

Table 10. B4 F£E59] nEFZ g o} DNA 7] Ag 24

FEUHLEIE 914
15508 15526 15612 15639 15650 15710 15800 15912 15955

EUNTA] C C T T T C T C C
wx ZoiAl C C T T T C T C C
wH2F o2 T T C G C T C T T

EA ) T T C G C T C T T
AFo] AE C T T G T C C T T
e = C C T A T C T C C

v, @lzvof o] 4]

ol Ao A Elojd yolE e AANEE I
A ot 7| %H E“EUM dol& 54 & Hlﬂé}%ﬂr. Hq =
(Fig 15+ 34 F5 (2081040 AAE Fol7l (20.8410.6)9}, &
3 4“(206i04)ﬂr = zjo) 7} QT E A Eo]‘ o] Jol= 5
SAA BAEHJAN, o7 Ha| Eo|FEC] "Eujo] ol o] AAE A

A EE e Uold tE gErER 2 A7t YUt oRe wwvlo] 2
o9 tpole] wE WEIF AN F Sol4at wle] Y] WS Row A
. =, Al WA EEol 400 Fo) W olo] weha Wwulo} o] Wk

&)
EEo wepq ther Ao Azar,

s
Al

-—hw s

g

o ER

Fig 15. €2wujo] o] A Hinf [-Rsas *8|3}o] ZZ'd DNAE 0.8% agarose
geldoll A #2]3}3 terminal restriction fragment (TRF)Q] i ZolE At}
Lane 1: marker; Lane 20 539 Eo|¥+= (%), Lane 3 AAMXE ¥FoI7, Lane
4: BAA
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2. &4

e

A AN AEH Y AT
b2 R AMEY Hol NS B BAFE] G L o]

5ol AAELZZ o] gsto] S AAT A d=
| odxe] ) ed F3te] Tk 471 AAl (couplets)E 026 M WY &,

m Hepes % 0.05% (w/v) BSAZS ZE&3= g3 vjx| o
== AHgete] EFANH. AT E N ] 3E)
g Z+p olo] =3 0] (calcium ionophore)S X &&= Wit
gt uf 2] (mSOF; A%< 9 pHE 242t 270 WA 280 mOsm 2 7.2 WA 7.3.
el ez AR A4stE TR 1§, 5A4Y S
et & 1.9 mM 6-gdgoln] - (dimethylaminopurine)?] X% mSOF

A OARZE EQE FUFE aFE T AT - AXZE oldell, AAE BAlEs
e re] d@or e WHE o]gd oAt AME BATs o=
e 2 Aoz F78A 7T =4 o)Al 9lsto], AlENl(ketamine)/
Adepd (xylazine)= 8 FH&= &3l w&HE st 2% olAEFH
(isoflurane) ©. & A 3tt}. oFol$] (dorsal recumbency)S FHahdA tg2es
= 8 FoAeRE Fusta, wWiE SFES Astel AAHE =E:AIIT
HAG 7S 35F Tom cat catheter (Sherwood, St. Louis, MO)E AF&38te]
T Aol olAstth. o] F 22de] 70 MHZ 9dlE ZzHrp Fad
SONOACE 9900 (Medison Co. LTD, Seoul, Korea) 3 A7l E Al&3}4]
drloAF-5 zksict

W BAl vhekRA e YA

T 5408 A Asd N GRS 3]ete] AAE FolA] gk 5, 40070 €] i
ob= 18utE] o] gl o]Alakditt. o] F 4nty ] diE| Rt dAlskl o 1wt
2o digj2e 7z 1wkl 8 Aol ARFEobE ERbskitt. 1mbe] o] Akl
A5 5 A ol ﬁ%l Abstelth. ohE 3rkel o] dig]l2E F 8nke] o] Ababs} 1wt o] Ab
RaL, gupe] el AbAF F 1whE]= *@%‘i 6d Aol #HAstdth A4
BEAALE AE Foldd FAFox dAFT (Table 11). 77}
21 (Fig 16) A2l S8(78, XY)S Hth o] 24
A

FEA AN FsAE B 5 A9

- 124 -



Table 11 97b49) 7} Soldel SI4vIAE o §3te] AAE Foldl, BA, o
P A4 AT A
T} PEZ PEZ PEZ PEZ PEZ PEZ FH FH FH
01 03 02 06 13 17 2079 2054 2010
o] AE 106/122 118140 127/131 179179 221/233  207/215 150/154 269/277 228/232
A4 106/122 118140 127/131 179179 221/233 207/215 150/154 269/277  228/232
EAAEA2 106/122 118140 127/131 179179 221/233 207/215 150/154 269/277 228/232
EA A3 106/122 118140 127/131 179179 221/233  207/215 150/154  269/277  228/232
EA AL 106/122 118140 127/131 179179 221/233  207/215 150/154  269/277  228/232
EA A6 106/122 118140 127/131 179179 221/233  207/215 150/154  269/277  228/232
E A AkA}T 106/122 118140 127/131 179/179 221/233 207/215 150/164 269277  228/232
E A 2EAR 106/122 118140 127/131 179179 221/233 207/2156 150/164 269277  228/232
EA A9 106/122 118140 127/131 179179 221/233  207/215 150/154  269/277  228/232
EAAEAF0 106/122 118140 127/131 179179 221/233 207/215 150/154 269277  228/232
EA2EARL 106/122 118140 127/131 179/179 221/233 207/2156 150/164 269277  228/232
AR, 2-t 2] = 114/114 114124 123127 18¥191 173225 199/207 142/150 273/277  232/236
HAAAR -t 2 11&/118  124/130  127/127  167/187  173/173  207/211 160/160 269/273  232/232
ARG 7,8-U B 5 114/126  120/140 123/123 171/191 229/229 211/211 150/150 273/273  224/236
HAAAF 910 11-thB] & 118/118  118/120 123/127  175/183  225/225  207/211  150/168  269/277  228/236
o A vlekdAze] F£9 Y 2 9Ad HAE
A BA A FA 5 W gAY HAES F9 viel 9A0E BE
FsEe B W Awstda, AA @gel WAHel FEHn gor, oF %
A ABA AT BE WA 0 ¥HLh

-1

25 -



Toppy

Control

A1z

5

ol

Fig 17. n}
* Control: 5
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A3 A ANE AN AL BE FAE BH EF ZEE

= AN
L BAE 98 AAME So]4 ¥F LREFT A
7hoNel AAME o)A e Afet g =1 &

(D #HA7IH=e] FAME Fu 9 AAE A3
o] AAEZEE H7IU=9] sFzAs Fest v F53 AA Aok
g Abgakelth Adet A wjFg wiAelA 39T, 5% CO2 ¥ 9%5% F7]=
ZhsdE 2SR 3497 wiekstlth M7 A EFA A (confluency) 7t 2 o
7HA wjeke 5, H2E AMEZE EYA Agete] 3 AldE 8 AR
Hj Al = 74 g A4 64 HACE A vtttk AAE I o2& fls)
ol 3 A 8 A AExZFS ARt WA 3o zE 1-0d Ho HF
UME ARG Aoz ATV AlFE e g e R AAE =
Ab(vaginal smear)9t €% ZZAAHESY w25 WY SAHste] A AYAE
o] Z+sl=7t 80% ol/delHA ZEAAHE FE7F 4.0-7.5 ng/mle] = wjt
A= Fheta, ML ZTE 72A3F Fol FeEe AAlste] JAE 33
. 2k B E 918 6mg/ml AEFYH Img/kg AR EFAE AW F
Abste]l el E 28kl 2% isoflurane®. ® &5 wkEH FAE A Al E
Feo AAEGT AN F GRS =E:A7A, G4 A DT (bursal slit)
Fofo] dHe] & Rk wude] HEsk & Skl w24 AHE Us
A W FHEE AAS o ZEs 7t
AA F2A7E ZeldeA stk 5 dAkes

v
-

A

AN

O

>m

2 = B
GFAES AAT B, A% w9 APE Agete] Al 1 A7 A Al

©
ol g3t B FAHAL ol F Talg 7

3

s AEste] wA 228 A E

dabell 7N Z2RE F5% Fof 8 AXF vAFYSAT FoI 8 -
W2 AAE FEmAe] ¥a d7]-Ax 834X (Nepagene, Japan)®]
718 A& olg 7 A v, A WRlow 3 oA e dAdsE
Tkt o] % 3 o] ks wigh § oF 7T2AItE AAHOoRE WAH FF
AA IS el o) HA FEHHE AFEste] oAl o] A Ao ®
HAE 23N U, 33 JFRE EE 1 ml A e JHEHEE
G iz gl 3 oA ftE FYsiilt

S AT 7 TE Woke] A el ML Fe Bre] gt
of FA 3 W $RAA WA v (Fig 18). FA §3 %
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Hol M= shbe] Alxz-dxp H3A7F Adoz vide 7 7he] FAF Ato] oA
AT A At Mxdat 8 Fo] Aol HEFshs XWS F M FAR
7o HTo g mAFzAE 4= 9, Electro—Cell Fusion apparatus (Nepagene,
Chiba, Japan)® 7] A=55 &tk A5 Abel9] 422 F 180 ymolth. &
AAl M= AZE-G2F H8A7F 7 i) AHRe A Ad AAF d=(3.2
mm <+7) Abole] 9 Xstx, BTX Electro-Cell Manipulator 2001 (BTX
instruments, San Diego, CA, USA)Z 7] A=& Tu. v37HA =, A7) 2
= A7 8 28 vX = TS AR g 23d4(3.8-4.0 kV/ecm)
AASH33 kV/em)ol AHEHAT. =, 377142 ﬁJJ 2IE gotrr] 9
sto] Adde D N-HL AR WYe ARgste]l 9k 3.8-40 kV/em, A7 2
DC pulse, 156%7F §%, 2) N-L; A Wy S /\} 3ol A9F 1.7-1.9 kV/cm,
A5 2 DC pulse, 1523+ %, 3) C-H; 384 ¥HS Ab&ste] <t 3.3
kV/cm, A7 2 DC pulse, 156%7F & (3.8-4.0 kV/ecmE AF233S uw, A|xE
Aol H3leo] 33 kV/emE AR ) 4 C-Li 884 WS AHEsho
9k 1.75 kV/em, A5 2 DC pulse, 1623F 8 S22 Uro] sl

Fig 18 &&8 wxtel F18k 7] Aotz W71 g3. (ANstax; 4% 7
AoAE) (A) FAE &8 WY (x200). AlE-32 547 g0z vy -
M AAPR Y A=(HE) AtolollA f1x]€th (B) 341 ¥ (x40) (CO) ¢35
Aol ol el AfrobdE (x2000 (D) zof Alazet Mxde] Jazel &
3 2 (x200)

1o

(4 7 AAME ol 7oA HA o ¢ I
M2 g2 g8z §8 A7 Table 1290 AA =] 9tk N-H 1F
AN 79709 AR Hiol F 66707 AR §EHAL (835%), N-L
TFNAE 59719 ATAE wjol &= 39707F $E AT (66.1%). C-H 15
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M= 132708 AR ol T 897h7F &R E AL (67.4%), C-L IEolA+
132712 A€ wjol = 507M7F S FE AT (37.9%). C-L Z1&FolAe &3
H&E T8 Al IFdAET fFodor depth o8 §38 1o 7 AAx
ol 2o PAlEo] un|x= JEEL Table 201 AAFHo] Qth. o)A Fof,
N-H, N-L, C-H Z &A= Z+7 g mpg]y dAalo]l H 3 (333, 33.3, 20%),
C-L IwolAe dAale] == okt 18y, N-L, C-H &A= ARA7EA]
AR A ekokth, N-H Z1&EolA vt dalo]l 2704 §A = A743s A7)

At ST

Table 12, THE §3 %709 34 gt Wl wok §F G&

- - - Wz 5 o a1 ot

A W2zl 5 3= =Za CXa TE(%)

N-H 9 81 79 66 83.5°

N-L 8 63 59 39 66.1°

C-H 13 134 132 89 67.4°

C-L 12 136 132 50 37.9°
N-H; A WS AFE3e] A 3.8-4.0 kV/em, A+ 2 DC pulse, 15%7F g3
N-L; FAF WS Ab8-3Fo] A9t 1.7-1.9 kV/em, 25F 2 DC pulse, 15627F €3
C-H; §gHdA WS AFE3do] @t 33 kV/em, A5 2 DC pulse, 157 €3¢

~

A
%
C-L; -8 A WS AFE3te] A 1.75 kV/em, A5+ 2 DC pulse, 15%7F €3
] X5 FYI IR 2R AALE A

TCNR g8 A= pikol 005 olstE MR YgEr= S oulsith

®
Jiz
3
=
o
1>
2
1o
ok
o i
2
o,
1 5
o
i
+ 1y
(o]
c.t\é 1o
AN
5
2, -
P
dlo
k=)
iy
>
>
o
Ry
it
o
ofo
ol
)
2
i

=
oh 270e) QAL FAAF F 2Fulch 2euE A A
] o X-rays Fgstol Fet A

S LN 2

Aok BA4 AR E AGEANE F8 AR Y (Fig 19). 5A)
g5 el (Fig 19), AEEAS &
Ho7 LS YTk

ol
di
L
2
_>‘i
o
i—"/
=
=
ol
2
;
o
o
3 =4
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Fig 19. #l7]Y = Agd7] AI(A-D)# A5 23 9] #7]Y =(E-F)

. o] MEAAY MxE F7] s71sk Y &9 1
- A% 94, g4 7)o}, DMSO, cycloheximide, roscovitine *|2] H] 1L

(D

SRR R ES T I

Mol A 9 98 AASH = AnkE QipgEe Fd dFAEX 9 HE
07 A%%t & "y punch® AXZAS wojuo] AdAd=z 7P, 2 %=
2 AL 100 mm ZzHA~E ek HA] (Becton Dickinson, Lincoln Park,

NDell HA o JAH MEES AEGste] 10% (v/v) FBS (Invitrogen,
Carlsbad, CA), 1 mM =5FEF (Invitrogen, Carlsbad, CA), 25 mM NaHCO3
2 1% (v/v) minimal essential medium (MEM) nonessential amino acid
solution (Invitrogen, Carlsbad, CA)7} X% DMEM|A, 39C &%, 5%
CO2 9 9% /N2 k8 2002 6 YA 102 3t wjoFsto), 225 of

Ud Az w949 gelds AAR F FHE ALXEe dEFAA
(confluency)7}A]  Al&sto] HjeFsith, ol AEZ=2 3 WX 56Y HAo =%
01% EA/ 0.02% EDTAS Abgste] 3% 1t Efjal Aesta 71 AdE
A3l 2] AMER AR A EERE vlEete] Al wieksta, A Al
X 52 WX E AFEEte] 196C 2 A A el 54 AFs 47 F

A ¥iA= 10% (v/v) DMSO % 90% (v/v) FBS® o] Fo| it}

@ A e A A 27 Ao g5 "W 54 24

A RESL oA A x4 9] é’?‘% AFH kAT A =49 AHE
$ste] 6 mg/kg TEXEE ‘

€
3
o}
@]
E
Hu
h=
K
il
Jo
ki
_(>|L
R
\]
R
o
[
i}
i
&)
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(isoflurane) ©. & 4] &} 0w o}ol$] (dorsal recumbency)E FHohwWA &
= Sl Aoz F1] gko] AEFelA st X]“L ZAE &

g Ao zRE digE AW FHE7IAEE AFobEst {4}
FH = HH"“‘”]Oﬂ Fatg]o] Aghow wjok HHX] —t— 5% FBSE X3hst

ol A sAI ] A Torfﬂ €7]‘ﬂ4§ z} /\]sqoﬂ }9“5‘} ATH el A
A =71MAEZE GRlatr] el Ax 1 E mpAE Gl EfAE A
st A S7IMEE A &% AA9T(G% FBS)E ol&sto]l AMEE i
ARG AEZE 100uld 208719 w22 A st o CD29 (BD Biosciences,
San Jose, CA), CD44 (Serotec, Oxford, UK), Thyl.l &= (Serotec), CD31
(BD Biosciences), CD105 (BD Biosciences), CD34 (Serotec)?] 5o| A=
A % Cell Quest softwares ©]-g3Fo] FACSE o] &3dto] AE 1A QIA}2]
T o HE ZQl kgl

(3 A F7] &71stE o8 A By

T4 wBaHo e HAEE 10% FBS7F H7FE DMEM #iAe]Ad 591 7
70% confluency’} 2 wj7kx] wjFsdt. ol 1) HF  AAl(contact
inhibition)7} 7R2] AR A *E(fibroblast)2] A3 F7]of w| 2= ke A5
71§18l 100% confluency® 7] A¥, 2) 3 7]o}7} 7/ HAFEAHES
A F71e] P A= S EA8H7] A4 05% FBS7F 3 7Fe DMEM HY
A2 24 AIZY, 48 AIRE, 72 AR EieEE A3, 3) DMSOZE 71e] A EAIES]
AZ F710 mA= 93-S 2487 fdlA 05% DMSOZF H7FE DMEM
HI A2 24 AlZE, 48 A, 72 AJZE HlekSE M|3E] 4) Cycloheximide (CHX)7F 7
of AFEMEL AE F7]o] vX= & A7) 21814 10ug/mle] CHX
7b A7be DMEM HWiA 2 24 A3F, 48 AJRE, 72 AIRE ks AlE, D)
Roscovitine®] 7He] AFEAES] AEZ F7]o] wX = FF& A7 218iA
15uM 2] roscovitine”} 3 7Fgl DMEM ®iA| 2 24 A7k, 48 Az, 72 AJ7F vk
S AEZE ol Este] ME F7] A4S AAEHTH

(4 A F7] 4 B
HieF & EfAlE £l

1200rpmell A 53 FF A4 E] A Y ASsdE AAS F PBSE FEHA
AEE AFEFA7]122 70% ethanolol]l A 7131 4T A HASATLE FX4S
AsA 27k PBSE W 94w A7 #H, 10 mg/ml RNaseE 5ul 3
0.25 ml PBSE wolA 37Co wjekr]elA & AzF F<k FAA7]1,
AA35L7] a4 1 mg/ml propidium iodides 10ul 7k th. Al ZF7]
o= flow cytometry (FACSCalibur, Becton Dickinson)E AM&3sF3ith. z+

=

N oo
1o 1 i o on
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(5)

AZe] s 10000 eventsZ7}F AFEE A, red fluorescence®} counts®
histogram©. & Z}7Fe] M EZF7]el Ql= A2 e] vl&& F7Fekgith. AlEe] B
&5 ¢V 9l WinMDI software (Version 2.5, Joseph Trotter)E ©]-&3F%1
o} 52 A ¥+ histogramol A sub-GO/G1 peak® A3, GO/GL, S &
ALt G2/M ©AE Excel software (2007 version, Microsoft)< AFg38Fo] 4
sttt Be AP A WY dHEey, YT B AFeA 2 do]
HE AHg-stith

M EF7

A A

M

]
Uh ASAAE AEF7] F18ke] nAs I

i)
I
12
2

contact inhibition)7} 71¢] A1f-F A (fibroblast)e] M3 F7]9]

9 A5 fElA 100% confluency® 7] Al3EelA GO/GL, S
SAleE G2/M ©HAIE 701, 81, 21.8%E YERRTE GO/GLe] WAl Q= Al
= g8 Alszel] nla] 0A17FellA] 48A1ZE < HEAZE | 71 A frobAl
oA FFestAl Srbskalth sHAIRE HiQF AlZFe]l FVFF Al F7]9] F71E)

I
g0 ¥ WEE PPANAE Gtk F2 ALE dxEw vusgs 1
S

Table 13. 788 # AdrobAlze] AlxF71dd H5A9 &

. Dead cells Cell cycle phase (gated, %)
Duration (h) (sub-G. %) GoGl 3 oM
Cycling cells 3.140.4° 70.120.8° 81404 21.8+1.1°
0 6.040.5° 77.140.0° 6.940.4 16.040.4°
24 6.840.1° 81.940.3 5.940.0 12.240.5°
48 53405 76.442.5 0.140.6 14.540.9°
a—Cc

2E 4 delM v A Fod Aolvt la= vl (P<0.05)

() H71oF AEF7] F718kel mA= 9%

=
B

re A

2477 dH 7lotE §AE Fo GO/GL @AY MEZF FoEA dh 2Tl
SV AT 24AI Y A2l T7.1%, tET; 70.1%). 24A17F o] % HieF Al
ST E AETT] §7189] BlEo] FAAAORE FFEal 7247k
T3 2polE BT AN F2 AES] B]E wIF 24A 0] HA 7)o}

ftlo

ol F % frelatAl F7Hslnt.
Table 14. 7H¢] A A frobdlEe] AEF71) et A3 7lobe] 3P

. Cell cycle phase (gated, %)
Duration (h) (Efgc_l(fegj) GOGT S S
Cycling cells 3.140.4° 70.140.8" 8.140.4° 21.8+1.1°
24 7.740.0° 77.140.3° 4.520.0P 18.340.3"
48 9.540.5” 77.940.4° 6.140.1° 16.040.3*"
72 18.340.9° 76.442.5° 3.440.1¢ 13.841.3>¢
T A YoM o E A= F93 Aol S gug (P<0.05)
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(th) DMSO7F A7) F718ke] vlA= &

24772l DMSO9 A2 IF(67.6%)014 GO/GL @AYl AXE tzd
(70.19%)° vl&ll FeJatAl #FaskATt. kAT 4821 DMSAE At 159
Al GU/GL wHAlel AME Bl&o] dixard vlzskal 72A12F AP s E
(76.1%) A= dizel v8l] Fo8hA =9tk S5 AxEe vj&L gzt
vl zt AZFgE 2 DMSOE A A3 2 Tsoﬂﬁ 27 (3.1%)el B8 =
=g

Table 15. 718 A AFoFAES] AXEF7]9] DMSO o &gk

. D 1 Cell cycle phase (gated, %)
Duration (h) (oo GO/G1 S GM
Cycling cells 3.140.4° 70.110.8° 8.140.4°" 21.8+1.1°P
24 7.2404° 67.640.1° 8,040.3* 24.440.4°
48 3.940.0° 70.540.1%¢ 9.440.3 20.140.2
72 4.640.2° 76.140.4° 7.740.2° 16.240.6"

TS A dellA b AR FAE Aot dSs W F (P<0.05)

o

(2h) CycloheximideZ} MXEF7] ZE7]3}o] w1 X B
CHXE 24A1ZF A2t 259 dxzTdAds AEF7] 5718k oA 72
2ol 7k gLtk SFAIRE 48A1%F A Eletal S W GO/GIEAR FoetA Al
71 F718HE =3kt 72813 CHXE A et 154 = GO/GIGAR =

SR FieshAls oFkth shAINE F2 AlES] HlEo] oSl F7e

l[‘
o

o rr T

SLorjo AN ot
Jdo

Table 16. 7§28l #H Aol x2 A XEF7]°f Cycloheximide 2] &gk

. Dead cells Cell cycle phase (gated, %)
Duration (h) (sub-G, %) GO/G1 S GoM
Cycling cells 3.140.4° 70.140.8 8.140.4*° 21.8+1.1
24 3.140.1° 63.740.6° 8.240.1° 23.140.2
48 6.340.8" 73.040.1° 46202 22.340.3
72 13.882.7 74.240.0° 42403 21.740.3

TEE oA TE SAGAE fold Aot 4SS uF (P<005)

("}) Roscovitineo] M3EF7] F7]38kef| v X G
24N vk ¥ GO/GL ©HAISE G2/M &ALl MEE dizatel vlE] felst
Al @Sk ot S phase?] ME HEL FosHA bk FAINE 484 (HE <t
roscovitines @8t 1&F A GO/Gl TAZS] MEF7]9 F7]37F e
AR SV AFol MEFTVIY w7 ¥ w2 v &R UER T
=2 AEZY H&E 2Tt 159 #kol 24A1%F Roscovitines *213F 13
thE A kot 48A13 M et 153 ZFol 7k Ul

- 133 -



Table 17. 718 #H Aol X2 A XEF7]°l roscovitine 2] &

. D 1 Cell cycle phase (gated, %)
Duration (h) (nglgG‘fe%S) GO/G1 3 GoM
Cycling cells 3.140.4 70.140.8° 8.140.4% 21.8+1.1°
24 2.440.2° 64.040.3° 21.641.3 14.141.4°
48 1540.1° 72.530.6° 18.240.5° 9.34L1°
72 2.540.3* 78.240.2° 14.740.4¢ 7.240.2°

T A delA g A /e Zelrt e oW d (P<0.05)

Uk o] AaEoM e A 7] F713 U S

- Roscovitine # &

(D) 5o M=z &4
e HEdE HEZHE 7] AFZAOZHE AfolNEE 5k
ot 9HF %25 Dulbecco’s Phosphate-Buffered Saline(DPBS)C. = A "
washing3dtal 2ZHA 2z 10% $ejo}d 3 (Fetal Bovine Serum, FBS)¥ 1
mM glutamine, 25 mM NaHCO3, 1% minimal essential medium(MEM)
nonessential amino acid solution ©] #7}¥ Dulbecco’'s modified Eagle's
medium(DMEM)el| A weFstsitt. wijef 37 o= 39.8C, 5% CO2 and 95%
air?] HF& QFHlolHE AREath 7-109 7 wiekE §, A O R FE| wWo
U AfretAdxE sl o] AEES AlthiiYdsta 10%  dimethyl
sulfoxideDMSO)E  Hol AA Ao sd EEsTh 2-67the] A7}
SCNT®] FoAMEE AREE Gl

(2) Roscovitine A& 274
ShFs et wikE Aot EE D sk ikt Aol E 3] (eycling), 2)
34 ¢ wHjeFsted 100% confluencyell % (confluent), 3) HiFHIA]E 15
mg/mL roscovitine®] ¥Hf-¥ DMEMCOZ uv}4o] 24417 28] (roscovitine) 2]
Al o= Urdn 7 aF9 AMXEFY] @A MEAE H]ES flow
cytometryE &3l 7= v

(3) MEF7] F4

0.25% trypsin ethylenediamine tetraacetic acid (EDTA)E HlFE AlZe) A
geto] AEE HIFHAIZFEH ﬂ-’?’é}i’ PBS® washingst3itt. d4iEel &

23 AXIES do] AZ=ANS A T PBSE FHAAH 02mMS =3, o7
of 0.7mee] A7k 70% oletES % 7}0}035} olFE FEFA AlolFia 4T
A sk FoF vjekst vl PBS®E washingdlill x7F2 PBSE Yo 9AE
glakolth. 7hekeke AEE 10mg/me RNase 5u0E 7Hek 0.25me PBSoll A4+
AlA 37.8CoA 1A17F vi9F 3 1mg/ml propidium iodide (PI) 10uE 3 7}35}o]
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A8kt 18)al WA flow cytometer® ©]&3te] AL E EASATE Al E
F719 geFdt dAE GO/GlL, S, G2#M 22 yro] A3tk confluent,
roscovitine LF oAl GO/G1 &Alel W& = AlES] H]E&°] control I3
of vl FolstAl F718FRTH82.74%, 79.32% vs. 68.56%) (Table 18). “1#1}
confluent®} roscovitine 135 Ztelli= *Fo]7F §lSIT}. control Z1FolAl S ©@HA
o] BME7 Y= AE B S-S confluent, roscovitine ZLEFETH F28HA =9
(15.19% vs. 2.84% , 3.01%) (Table 18). ©] 4 A] confluent®} roscovitine 13
Zrelli= ZFol 7k GAEHP > 0.05). G2/M ©HAS] M vl&& Al 253kl #¢
gk 2ol 7F Al tH(Table 18).

J{N'

Table 18. confluent®} roscovitine A& 152 MXEF7] =7]3
A9 A 7] MEE, % (Bd + BE oA
GO/G1 S G2/M
%3 (cycling) 68.56 + 1.71° 1519 £ 1.56° 1623 * 143
Confluent 82.74 + 1.05° 2.84 +0.96° 14.41 + 0.87
Roscovitine 79.32 + 171C 301 £ 157 17.67+1.42°

e G A O A &

(4) A FEAE 2

I oIt PeE @

Vybrant Apoptosis Assay KitE o]&3l A3 AbE
PBS® washing 3t & ¢4
S| E AEFE 100u0e] 1X annexin-binding bufferel 1X106 cells/mﬂ TEE
3|43t 5ul FITC (fluorescein isothiocyanate)—conjugated annexin V€ 5ud

o 2 s A2E

PI&

annexin—-binding buffer&

H A
R

RES

A7ketel 20C, o F&

ElR=a=a

=73 3hof

tube®]]

/“ﬂ:ﬁ, o

s}

T?"T'**l, é;—}'\lll

Table 192}

2ol

roscovitine “1EolA = AWEE(96.65% vs. 96.84%,

#(0.82% vs. 0.90%,

o Az

P > 0.09¢°] *fol7} gl3lth. 4
7] T718F TR EF A#AGlol AEZAE Hl &

Y7 annexin VZE

=25 o)

T

1] gk (P<0.05)

oA 15%7F wjekskitE. 1 v 400u09] 1X

AaHE MEZE flow
cytometryi ?‘i_}\-] O}.Oﬂ]:]_ /H]_L_E_Q_ ?S:]JJ—O] 7%/] H]—@ﬂx} OJ—_L; )\]—o]_o]}; /\ﬂ_‘:j__,

w4 ggo] Uehte AlEd

ggo]l BF Yehte
¥ Al aFoE TEFHAL confluent®} roscovitine L5 ZFoll A|EAL
EEE =
P > 0053 AM3xE AHdE H
2 70 Aot
FAFSFA T

o

1_.

)2}

confluent &}

Table 19. confluent®} roscovitine 152 AAFobA|EL o] AldEy A& v &

e AT MEE, % (B £ BEeAD

= AT A
Confluent 96.65 *+ 0.81 251 = 0.75 0.82 + 0.16
Roscovitine 96.84 £+ 0.80 2.25 £ 0.75 0.90 £ 0.13
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(5) dAtel] FJHE oAz 3 ey 3
A A dolal FHE AZ Fo, AAME J
(mSOF) oA wjeksE et G zE Fd9d FogAxe] o grdas B}
7] 9138l confluent B2 roscovitine 152 AEE F93 dx= z+7t 3438
o F 7HA] A& & & 1A% A1 hpf), 443 273l intact nucleus(IN)
¢} premature chromosome condensation (PCC)= 3 7}slith. gy ol 3
qs dEs7] Hstel 43 F 4A12F A (4 hpa)oll = SCNT wjots H7Heksl
t}, 7}zre] Hjo}lE 2% paraformaldehydeol A dFiL glass slided] 22 a
glycerol-based Hoechst 33342(5ug/mf)= @ AMSFATE GAw e FFdH v 7
stell A 7t it 2 359 AxE 23 kel FA7 A3, 1 hpfs) 4
hpaollA 9] glEd® #Hg-gte] RgHstE & & Sl ‘:}(Table 20, Fig
20). 1 hpfell A= o229 confluent M3 o] A7} E §Ila, durx
GeFs WA k& AR HJoldlad whd (88.8%; Fig 1c), roscovitine “1& 2]
MEE 32.3%%H0]  intact nucleus® @Ol Tl premature chromosome
condensation (PCC)& YEFH 32 H]&-2 roscovitine 1354 confluent 1
FEY ¢ =3H67.6% vs. 11.1%, P < 0.05). ‘3"94 3 (enlargement)(Fig

ot
&)
iy

200) Ha-(swelling)(Fig 200)2 4 hpaollAd #&E 31, £3] roscovitine L&
ol AIAZE o] &3t uioto A confluent “135¢] Ao ] ol W&ol ¥ Hol d

oAvt= AS & 5 AT (73.6% vs. 36.6%,).

Fig 20. &3 dxzlef] FAdH 72 AfFolAlEo e & 2. Hoechst 33342%
AAst ¢ FFdAnd st FESGY. AR E taS 7Rt (a) 2EE
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e @z, (b) & AAs Fall 2 el (o FHE ArobAEY intact nucleus,
(d) 1hpfellA 2] premature chromosome condensation (PCC), (e) &2 =33 (f)
4hpacl A €] o] A&

Table 20. &&= date] 23 confluent =¥ roscovitine 152 A-f-o}A|3E 2]

o 2wuy

NE . A ATA = ofAH AFEE A
(hpf/hpa) WAl w2 IN (%) PCC (%) NE (%) NS (%)
1 hpf Confluent 32 27 24(88.847.97  3(11.147.9) 0 0
Roscovitine 39 34 11(32.347.0°  23(67.647.0)° 0 0
4 hpa Confluent 36 30 0 26.643.7) 17(56.648.4)°  11(36.648.5)"
Roscovitine 45 38 0 1(2.643.3) 9(23.647.5)°  28(73.647.5)"

(6) Roscovitine A&l w& YAas T4

o] AMEZE confluent, roscovitine A2 ¢ F+ 1592 UFo] GO/GL SA=Z
ASE F715 F718A120 5 AAE ol Alg AAetal Halwjols thej e o] 2]
stk & 51vkg] e JNEFH 544708 dAHE FgEte] o] F 400709 dAE o]
g3to]l  djelE  AAFeEGITE olZE 18WkElel  diElRe] el o] 2 sto
roscovitine 1352 M|AZE o] &3t Hjol= 9t o] diE] R F 3vtEl (33.3%)7F ¢
AlE WhE ) confluent 71559 AEE o] &35t AARSE wjol= 9nlg] o] diglE T
A 1k (1L1%)%F FAHEN S Fdskltt (Table 21).

Table 21. confluent®} roscovitine @] 15 2] A-folA|ELE o] &3 AA|E 3Ho]A
< I EA wjote] Al W W

- 3] 2= o] Al . o]/‘\l EH a = >~ "JX BN

el W ey MRS gaddelsanes s a/en e 5
Confluent 244 181 9 1 (11.1%)" 2 (1.1%)"
Roscovitine 300 219 9 3 (33.3%)" 9 (4.1%)"

2. ) BAle] @ A A g

=

T1%9F SCNTeof| 93t 719 BAlE= B2 7|&4 oy o] o] =9 £rz 3
Ad et olgst 71+4 oHyS S5 f8 kst Q4o dist Aot 2
A= ATE A AAR, MY dAE AQedAe] A&sEo] SRR ol wjd Fo

3, olgA I
=Sy

GHelN A%E WAE sedow sfat wEe ARe
% HAE AAL BA J)%e] ol gtk F o

3 AFALY FHEE vRIALA HEH T, o] A

.

A 24 A9 5 Aotk T@ 2adgel Uz F98 A
s T By 208 AASE] 9@ ATE ARF] B
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(D 7l =Ae] A&

b @2 A<=

AME dol2lo] AFstr] fleiA= A AsFE g8, 3o AAE F4,
b2l gl Aol oA ap FAl AbARS] ERZMA BE @AV A
o % x3}E o|Folof st AU 2 A8 AsdAs AAE HolAs
g 23olrt. & HA s 7HE 2, el Al s s&s
-25% 2 o] A3 "¢ Y} (Hewitt et al, Theriogenology, 1998; Hewitt et
al, Vet Rec, 1999, Hewitt et al, Anim Reprod Sci, 1999; Otoi et al, Reprod
Fertil Dev, 1999; Saint-Dizeer et al, J Reprod Fertil Suppl, 2001; Songsasen
et al, Mol Reprod Dev, 2002; Kim et al, Theriogenology, 2005, Oh et al,
Zygote, 2005). ¥+ AP ANME A9 H5] TH2 20%7HA Fdste] BTt
Aol Qledl, AT wet terst 45 28-S YERAT (Kim et al
Theriogenology, 2005; Oh et al., Zygote 2005). o] Z A 7HolldE= A A4
AE A de $HAE 7] diEel Wit mN A s dAE 355k
Aol Abgetal k. b BAES =8 A HAx FA] AT g4
AN s FE o] &ste] AAEUh AelA IFate G AR, @
2 AaeAe e dRbEvke] AAME ol VS T3 AR AAE A

ol

do off op
o o

(@)

e e AHS £ g SAHAE 5 Aok AAE ol VS F

) HAY] g&ol A g = Flolth

(th) o] AAE

HxE HAE el aekold B Az AA AfobMEs dAEE
3o AAEZZ ARESFTE. 2y AAE Y
Tl dalM= oFA7MA] =gte] Wk AWt o Z &= F3UF o] F oA X] o2
Aol MAEE ARt Ao] AsEd HA a8S =ol7] HsA A7),
HAEAA, stet2] JAA T AF&ste] 3ol AAE 1He] AxEF7] 57)38F
WHlE AMEE| & b, 53] g8t oAAE Abgste] Ul EAel dad B
a7} 8t} (Jang et al. Theriogenology 2007; 2008; Hong et al., Reprod Sci
2009). #Hole #@aol AAEe JAFAAE Este] FHASS A2 H,
FAAsE MEFE o] goto] FAAS JAVN A RSl

) ¢ 9 FA-3 =4
2aE kel FAE AAE Y g3 AL e vE s 2 2 A
QH(3.3 kV/cm, BTX453 with a 3.2 mm gap electrode; BTX, San Diego, CA,
USA)S o= 3t} (Jang,et al., Theriogenology, 2007). 181 o] AL 7]
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Avte ohg % qnh BAsiE AT sekaTe] oa) o] Folx e,
B ARAAL eATel o8 BT WHS ol gate] BANE A
e e,

(4) A9 kst HA|ufol o] 4
Adw kel 2493 5,
HgE A e 5o o] At

Ao 2

FAGA A W HZE A 9] ol A
Me A--oll= vl }«1 Aol ik Al Ago] -
FE A k7] wimel 1ME7]8 FHAjolE wiE tig R ko] o] A gt}
(Lee et al,Nature, 2005;Jang et al., Theriogenology, 2007; Kim et al., Cloning
Stem Cells 2007).

(5) EA LA}

chetzd A Al

o] S okd A e Ak
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Table 22. BA7] AJare] QoF

A () # o] AL (tol) i A
= 74 /K’SI A /}j S o} A £ 3} N
o) A3 B0 A7) @ vhel 247 A
A = %}747 A A AAGorAE
lor e g A s A i
=] o]—;’%l—; AA A AdFolAlE =
Ty T A -
2387 A A AolAE _
(0] ¥5) S A2y @ e e
A vkl gl S AP el 4 7 A9 ke A
(5 "oy HfrobAE (3d%) 3 & el A A
% vhe 43 ) Hlo} A fropi e ]
(1) (A4 F 282%) de
o~ J J.o
W R A A JEAE A3/ 4] 92 7) & kel Eg
X 2~71 &) A % A S o)A SE - —
S G TR (e eaa) 71588  rial 23
A vhel &3 7 A A Aol = A A e Fg
e o e i) (7d9) AR /A2 & okel A

2 A H5A49 4%

7}

~—

ol
-

P
n)
N
2
i
v hu
0

() EEN7IEEe BE
d =4 o EFE H%7]7 (International Union for Conservation of
Nature, I[UCN)ell ]3] HF27]e] AHst 52 Red List7} Hlo|E &&=,
Z o Red Wolf (Canis rufus)2} Ethiopian Wolf (Canis simensis)”} X 3§45
ATk E AN = ) dARel SHielA e AAEE o]&sto] o]F
A A E o2 5 AAjste] kR F=7 SMS5H) (Canis lupus)E 342
AUl ol24 EE 7ol Ast & BHEo QlojA AAMEZ o] 7]
AFEE F SlSS BTt 2 A= AMAClA EeEl, Y A
TR A SHE At (Oh et al.Theriogenology 2008), A}<17]
A A Hol® 1 AME S BREA AR = 5ol SHEHAT

My RS 2 [

S

=

> M
N !
},

&)

flo

=

(th 9 5% A7

oFlAl, A= A fEE BE wDF dhfoln, %5—7&94 %

o o AAs) ARs] 9ol G A Aol ¢ 5
5

t} (Patterson, J Vet Intern Med 2000). X3k 7§ 3}

i 1o ot

=
i
s

arom

N
—_
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< gl 3, I F tgTF AR A sk FARgo] dE A Qo
Abgre] A3k AT {FEstA &8 7hsdel AAEel itk (Ellegren,
Nature, 2005; Patterson et al, J Vet Intern Med, 2000; Sargan, Mamm
Genome,2004). ©]¢} #T&SI] 2 AFAANA MA Hx=E WA FEAANE
skl ARBY FAAE U8 A md gae sHS F9 sk

2. 7] BAZ @ dAFelds gen 44 F AA
bz Y gz 2%
% 304vtel o] REAN-79, 20-2Bke) S Aol AFHAL, LE A
WA, BeE Aol A ASEHAL. AYAE WY LEAANE el

whel Qo2 dAFol ot el AwH gluk

(D) Az e 474

gk A7l iid 52 Adz Aqdst 94 ZRAAHE v25 S48
of AEAk °F 2mle] = AT H, 1660g0. 2 1083 e =84

e 43, dF¥ FA o] o]Fofd wjrtA] -30%elA HAsilth d7
IZAAHE F5+ DSL-3900 ACTIVE® Progesterone Coated-Tube
Radioimmunoassay Kit (Diagnostic Systems Laboratories, Inc., Webster,
TX)fmf Abgsto] SA3qlch vigte 3 ZEZAXHE $527F 4-9 ng/mle]
ushs g Agagith Mg F ok 70-76 Az Fol, ABAS WA B5
2 99 A9 Agatenh

(2 degjre 44
dapgoi A Fdst
«1 & 5718k Ol% 7
A9, 718k (SY: dx
o %7]3} (RA: Wa}3o

32 M ot

%1”

. aRbE S W A so] 4wy

(1) k35
A BGUAL el



R U4BH FolM WS Fusla 47 FelA IV AHEE duel 5
of BN Tew 7 H5agn
(2 AAE Hol 4 Wy
5o %o B WReld WFALE AAT FH, dRelq o FA2
AASLLE. olo] AALE FAAIL A7) AFOR §HS FEG FHol A
AL FUH HAE 47 Bk BYRA Fel vigzel o] Askert.

(D =3 B go] Gz sl A= IF

&Y el dob g AREAY ARA 249 §F Arw A9
shelaL, AAdE e A8A Al sl 2Hdh FEAA e 18
= R FE FYo] gle Agdol, e dsde A FA Y
YrEMd g W AR FYo] Sl Aol ERHENT. AAd e vk
e gtk v A5 Ee A5E U 52 FA9 £ o]
AR, 44480 g TEAA FE3e) g 18 Wl folHo
2 0 =9 (938 vs. 89.6%). BaHE Hol A= FoAE /il

Table 23. A3 FEd g wE Fa ga

a7 WA BAd 2 alidony  ddicesh  (dEtieesd

Fee 1 127 1560 (11.940.3) 1394 (10.740.3) 89.6£1.4°

G 1% 118 1426 (12.540.3) 1341 (11.640.3) 93.8+1.4"
A HellA v A A= Fd Zolrt e Snler (P<0.0D)

Table 24. G2ty B el w2 Fa 348

: S A ¢ 3= A = 3=
GG WA gl & gifiidon  gasisen  @wiieed
w7 Ak 7 891 (11.6£10.8) 830 (10.840.4) 93.2£1.9
734t 168 2092 (12.540.2) 1914 (11.440.3) 91.6+1.2

[e}
ARA F ﬂ%ﬂl ﬂ%ﬂ T Feddged e Zpol7 §lle
v, SAFEGEE & odiy] oA gk BAlujol )& FaebA] ok IAFAAE 7
=3t IFoA R %5%4(150 vs. 17.9%). ol¢k frAtstAl, ZAatd=e] w&
¢ ol 7k gl oy FAbEE AAl aFoA R v AAr a0 F9
sHAl o =34tk (3.0 vs. 17%)
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i
- - oI A3 BAo} 5 oL Z318
ezH dE= = @dieen)  Betieed)  (@dmieed)
FE 1w 13 306 (23543.1) 15.0+104 10405
FeEatA 2 O% 39 787 (19.9+1.3) 17.946.2 2.841.2°
DS A el g A 23 27t es W (P<0.05)

STA T FA o} CRE T

d e T (Autieesd)  (BEmiged)  (BEnEsed)

] g Ak 16 299 (19.041.4) 25.0£11.2 3.0£L5"
37 784 (21.241.6) 13.045.7 1.741.1°

At
T ES of elA TE AT Foe ol AL 9 uF (P<0.05)

r
mh
N{N
rqm

2h dabe oAt el b st E7137F SAE gl A= 9F A

=

s Ay g ®2 1o wig 57|87t g FAbEC nAE e
gt A5 Aot ot el AAEo ATk s7]8F 25(20.0%)0] °olE F7
sH(15.0%)% =2 &718H0.0%) Z&°l vl&l =& JAES HolAT FoAk+=
WA ekgkth. EAbEC AT mpxrbA o] AdE Atk (SY, 3.0%; AA,
2.0%; RA, 0.0%).

_4

Table 27. dxb5oid = digl2 2k wjst &7187F 94

NET FAME] PAE o

Bl
. ST Hef & ORES CREs
&% e (AHHEZ 03} (AFrR =0 A) (AEIR =02
AR 13 261 (20.043.9) 15.0410.4 20413
% 3% 707 (20.041.3) 20.046.6 3041.2
RA 5 87 (17.044.3) 0.0£0.0 0.040.0

" AA(o]E E7]3}, advanced asynchrony); SY(=7]3}, synchrony); RA(Z<
%713}, retarded asynchrony.)
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[A] 4415]
7h o123, 434 A=
(D 7] &=g Aol 9 F1d4 mxzke} nEZ=gol F304 JEE o835t

AHE5S screeningdto] 1¢ko] 59 EAjoj i golo] A}

1 o

Oh AAE FA5E, HA5E, HelRe DNA Al8E #HSHY plate |4

(191 =)

SEHS2 DNAAE &=

!

S =Y 96 plate HI =

20|

l

High through-put Microsatellite Genotyping

2l follow-up=
X}

oq %x{ Z o]

(th 96 well microplateE ©]&3F High throughput genotyping system ©]|-&°

Z =Y genotypes +AetH, AY AF3E & ABI Prism 3100

Genetics analyzer, GeneAmp PCR System 9700, Hydra robot &2 %H]
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= olg. My 5424 EAAES microsatellite genotyping 7S o] &3}
of #A38k = E A A} (microsatellite)E X8t 915 BX|AEE ZH7; A

2 o] g3t  FF T Auto-sequencher® A8kl

(i,
[l
)
o
i)
i

GeneScan, Genotyper Softwares ©]€3}%] genotyped ™ (T19H2)

12,C02_04 452 8 Gren 7807 D452 At BRAY_04 06 2 Yalw
150 a0 Lo
1680 e [ oo
_ __J] t_L__/\JJﬁ\_H Ln A J by 4 Fioeo
i) % L] [ [ )
FTE) 1.4 (1%.34] [z 5]
1203 0% 052 & Onven 0003 60 tra NRAZAOLBfa 2 Yelow
- 3000 - 00
if\ i :x i
S AV _,_,n & AN o
=P |
FEEL (71 59 (i3, 10]
L o908 BHtea PP BRAD_§8 30 153 1 Yalse
4 _CO% Db # Grean ::m :m
A A . % s e
s - i
E%EE MULIIL_COO Batsa 6 Bue WRA B0V DI Se D Vedow
= ot oo
\ = b

15_C00_04 452 o Oreen - i e
[ 100 [E“'..:'} L]
,._,f'\_/ll T mum e TR WRAT 882 04 tia 4 Yelow
18_001 07 #53 ? G ] ) -
= &
1080 EE

o
=
3}
g8

}\].001: ]
ZF, A, nEZEE ol 59 F
direct DNA sequencing 52 HHo g BAleEo 44 ol A4 (193

70—;1)

b
riy
i

b HAE=Ed A we A FEFY 44 mutation rateE 4,
Kaplan—-Meier survival analysis 52 thefst EA7]HS o] &30 &9
#AAE A E marker &4

(Wb @A 544 FE DB 19ko], /| 59 vEFZ=zo} genome sequence
£ 7IRte s BAlFE=S vEZ=gote dVIAdE A6t sE B
Al BAE ¢ gle rEIZEor 4 ®ojo &3t o] A4

(th (5%) SNP Genetics 7} AA A S 2 %3 web-based gene information
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system= ol F3AF, 434, PEZEZ 0L 52 sequencing Bl WO &

XS 93 PCR primerZ construction &F

Study for Genetic Abnormality by Animal Cloning Process m"@sﬁp
1. Cloning
bbb
o h b h h 1. Usat Marker
BE< bbbb 2 Tomar
= t = = 4 Miothondril DITA
2. Natural Mating 3. Natural Mating from Cloned Animal
oY Lh »
bbb Bhbhht REhbeb
& ) a

bhbhbhh bhbhbhbh bhhbhb

A3 Bz 34 ol 2l 7iA A

(P 384 well formateZ TAE sequencing plateS ©]£€3lo] plate & 25
fragment®]  sequencing reaction %  purification® I
high-throughput system¢! 3730/3100 analyzerE ©¢]&3F d7|AdE

2

n°l'

2=
(") DNASTAR-SeqManllE  ©o]&3le] HAlg&Ee]  AlmeA  &ld

sequencing data® #4]

(4) HAsE #9 §F424 3ZAA (microsatellite), mitochondria sequence ©]%
A 59 7led sAEAC Zad IAHAQ AEH Ve 9 F=E
TS e Fo] ATAEY dgoked dEdstE HEowM FF AE o
G AT ARl ol & &8
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A FCAQTS B.FCAL170 C.FCA201 D.FCA224
*‘:::;Sﬂ: - “. N.g:nt;ﬁ = :I:: :w;%x_‘.ii-a R ﬁ . j!:‘:,:;h:ﬂ_ Lﬂ:f& S— I!, L
- _ ® L SN [l RERN | M
: o] 2]
L e Recipient i 2 e ot
A L bl LB L=
oz TG Claned. - ——
cat [: o e N Lo S la
I | 1 ] |- f= ) b
E.FCA2219 F.FCA290 G.FCA304 H.FCA441 LFCA30S
PR A [2askasnmanaenas P EETEEEY % =
A0 1A T | pram o v " e L B il FAN S KT L ;
-.:;; = “"% B L= 1 m._%:_ﬁ Ag- | M
31 3 - i - ) . - ;
4, )J-rf_in :L_I AT E VT Vo - 3
kel i L™ | ,% . %: . Ll
T TG A aFo]e} AjEA] 119ko] EAolF-gk]l
. a7Ue @ 2%
(D 55 78 854 &5 HA o5 gl
(7h a9ko] %2 9 A Eo|A DNA F&
D Recipient(th 2] &= domestic cat # %2), Donor cell(cloned TG cat skin

Fibroblast cell ), TG clone(*§2Fg Recloned TG cat #Z2)°lA manual
HH o 2 DNA F=

@ zx#o] Za, AlxF7E ZojA DNA FEofl ool UMARE, e
dost & Frey] gl HAT lossg £994 FESIL amplify =
sto] 2R gt

(L A BEA koo EA o] ol wl GHA oA ol
O ko] FHA &l FHA AR (FCA229, FCA290, FCA305, FCA441,

FCAO078, FCA201, FCA224, FCA170, FCA304)Z o] &-3fo] EA) gkl
@ Genotyping A3}, AEA|
EA A9} L A 51

Q 97N &

1__
T

01:0]

AEZAZE A= o] A

O

AR EA AP A= §HA o]ato] ¢S
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o

— 1=

[e)

Donor cell(cloned TG cat)e] &=}k

gl (1"l ¥1)



FEL TG HA arcfoleh AEA argfole] #axf EAA; At

STR Marker |FCA078 |FCA170|FCA201 |FCA224|FCA229|FCA290|FCA304|FCA441|FCA305

(range) 188-200 | 90-122 |135-169 | 154-162 |160-170|213-227|109-117| 153-183 | 185-201

Donor cell |198/198|110/114 | 140/150 | 150/150 | 169/169 | 211/217 | 110/130 | 155/159 | 184/190

Recipient . 90/116 | 140/140 | 150/150 | 151/167 | 213/213 | 108/110 | 159/159 | 196/196

TG Cloned
cat

198/198 | 110/114 | 140/150 | 150/150 | 169/169 | 211/217 | 110/130 | 155/159 | 184/190

A2 MY . Donor cell (cloned TG cat skin Fibroblast cell)
Recipient (CHZ| 2 domestic cat 7 Z=Z&)
TG clone(Y £El Recloned TG cat 7 Z=2&|)

(th A Ak 22l
@O HAMNAANA ejold HAl ARZoM I FAA FAAS] Aol A

FAA ool Q& TG-COHA AA), 43 AR D BA| A

oA Elofgk BAl AGEAN O FRAR EARE] Aol

STR (range) FCAO078|FCA170|FCA201|FCA224|FCA229|FCA290|FCA304|FCA441| FCA305
Marker

Sample Details |Sex| ID | 188-200 | 90-122 | 135-169 | 130-162 | 160-170 | 213-227 | 109-117 | 153-183 | 185-201

Donor M [ TG-C [199|199] 110|114 140| 150|150 | 172|169 |169|211|217]110|130] 155|159 184 | 190
Offspring of X1 | F | Fo1 |199|201| 90 |114]140| 156|150 182|161|169|211|213|110|112]155]|167] 184 | 196
Offspring of X1| M | Fo2 |199|201| 90 |114]150 156|150 172|167|169|211|213|110|128]159|167] 190 | 196
Offspring of X1| M | F03 |199(201| 90 |114]140| 156|150 182|167|169|213|217|112|130]159|167] 184 | 196
Offspring of X1| F | Fo4 |199[199| 90 |110]140(152|172|172|161|169]213|217|110|112]159|167] 184 | 196
Offspring of X1 | M | F05 |199(201| 90 |110]140(152|172|182|161|169|213|217|110|128]155|159] 190 | 196
Offspring of X1| F | Fo6 |199[199| 90 |114]150 156|150 172|167|169|213|217|112|130]159|167] 190 | 196
M°t::u:f LR | x1 |199]201| 00 | 118] 152|156 | 172| 182] 161 [ 167|213 | 218 ] 112|128 | 155 | 167] 196 | 196
Offspring of X2| F | T0o5 |193[199| 90 |110]140|150|150| 172|167 |169|213|217|110|110]151]|159] 190 | 194
Offspring of X2| M | To6 |199(201|104|114]|140|150|172|172]167|169|211|213|108|110]159|159] 190 | 194
Offspring of X2| F | T07 |199|201| 90 |114]140|150|150| 172|167 | 169|211 |213|108|110]159|159] 184 | 194
Offspring of X2| F | T0o8 |199(201|104|114]150|152|172|172]165|169|211|213|108|110]151|159] 184 | 194
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Offspring of X2| F | TO9 |193(199] 90 (114]140|140)172|172]|167|169|211]213|108|110|159|159] 190 | 194

Offspring of X2| M | T10 |193(199]104]110]140(152]150|172|165(169]211|213|110(130]159|159| 184|194
Mother of T

group

F [ X2 |193(201| 90 (104|140 (152|172 (172]|165(167|213 (213|108 (110|151 (159| 184 | 194

2 BAANA, BANA 9 of] k0] S(E, G group)®] WA

F Group

A.FCA0T8 B.FCaAl70 C.FCA201 D.FCA224 E FCA229 F.FCA290 G.FCA304 HFCA441 LFCA305

P 33 |ptosowkwasdsssie [ I aasssazaas ||o 45w wa i su | |ARFARAERAAGEIDS|| 8 &
mpea= " T B T o

TR T T T 7 T R e
T6-C i -x u ! ; ! - o
- 3 .| - -

FM o = == E = [ 2 | 8 & 2 J g8
. o i - b i e =8 | - °
F'I]B' i._. _.. f : : = .: n e & & B = L = :
.F(UE. = y ."- E =} L} E = | -m’ ! 55 i) 7 ; B _

(2) FCA224 A A2 Ag+

O ddAelA e ko] AR BAAF B4 g 97 F-AA}
TAAF F FCAZ24l A wAI7F 2483 w5l homo peake] 474. A
2L probeE A FEe] o] FAHOE test dto] H YA e A=
AdS (1¥3)

@ Ncbioll A FCA2242] 91x19] sequenceE download ¥o} ThE sequence
9] primerE Az (133 Fx)
FCA224 R: GATATCAGCTATTAATGCCAGAGTTGTATG
FCA224 2R: CTATTAATGCCAGAGTTGTATGAAAGGGACTTC
FCA224 3R: AAAGCATTATTGATATCAGCTATTAATGCC

@ FCA224_3RNIA®F peako] odAdAzpel 2 FAtoz U forward
primer+= AFE3% ¥4 primers I ZE A .(1H4)
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@ 71 277 vw 89S w, HEX dye’} 6-FAMO % vl# ¢, PCR
peak? Z 7|7} 150-170% o] 180-200 Aoz HAHSAS

T Group

A FCA0TS B.FCAlT0  C.FCA201 D.FCA224 E.FCang F.FCA290 G.FCA304 H FCA44l LFCA305

T8 8 L, ] 3 * I L L1 | a3 5
R (T e I e (=T =T g T
TG-C - : i
{u -
; " - A X s
5 L = - - 3 i 2 z - -
- = 5 = & o = s o = =] H Ou
snzgrme R e 1 et s, g e
-
TOS el
b =
L 8 = = 5
= & i o =g i = 2 2 - * e
Bz _ %
o] a3 = = i - = = -} 23
=k = i x = =
B B = o —— =] =m
g anan = = .
o,
T06 ] !
i R | e B B Kl {5 s —
L] -] = = I = " 3 = = =
) = = S | = = = = 2 =
N " e © e o o
& -
TO7 - = I
I ! L -
- s ' f
- e T [ R = = Bl z r H — & N
= [ = = = [l ) B = =2 & = =
n - o -t - o) - B
= I
cga & ;
i -
To8 o o f
& A
. - g S i H AL R = i [k i = § =
= = = ] 4 5 = |- 5] &
2 = = ok =3 & 5 5 L]
= = = = ] ux b oo
5 ] = =, 2
marom
To9 b |
s
) u M 5 Ll e L
. o i L |- - = & = = — 8-
i = = k] - i iR (] -8 e
g = & ] = = B | g
2 E = =
o 2 A
TiO i
b 1d il 1 s gl L
s - i i —"g H &8 &
a2 == ] & = = = =) =
ey = = e urg s e i = ”
17z [ . e -
X2
Ll L el HEJHE: L -] b L = £l L bl L
E 2 - 2 - B = = 2 [ X E o B
5 i | o)

193, FCA224 Sequence®} A primer ¢ A

> gil47546831gb |AF 130574.1|1AF 130574 Felis catus clone Fca224 microsatellite
sequence

GATCTNACAGTNTAGTNCATGAAATCCAGCNCCACTTTGGGCTGGGTGC
TGACAGCATAGAGCCTNCTTGGNATTCCAGCTCCCTATCTCTCTGCCCC
TCCCCTGCTTACACATGCACTCTCTNGCAAAATAAACTTAAACACACA
CACACACACACACACACACACGCACGCAAGAAGTCCCTTTCATACAACT
CTGGCATTAATAGCTGATATCAATAATGCTTTATACT
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FCA224 H X At2 =g

01 8 & Ut S (154-162) 20094 5 Ht H probe 2 D} ( 180-200)
DYE : HEX DYE : 6-fam
FCAZ24 CMKD7 pesc.isa 12 Green T Is w0 s ww s o m
! ATE4_2CM, 003 _CAT?4sa 7 Blue
= ”
A, 1 =
[e4 [roe]

09
=

== U5t Al & & CHECKSH 2 v}-Ht#l PROBEOI M = 2F 2 2F&H 9] peak O] LIS

194 FCA2249) 71& Aot Adyd d3nla
(3) viEZ=gol FHA &4
(7h AAE AF Az (donor)8] WEZE ol FAA F7

O AAE ol oz EA] /AE v W, recipientQ] WAt EAShE REZE
goprt A ThAlel= S Ao m FHEARE, AA|EL] A AW AT
nEZgopt JA] AR ol Feii=A s 29 staak ¢

@ A 7HAlel donore] WlEF=gol FHAF A sk=A] gRlsk ] flEl donor
Eo]AQ] sequence® primers A ZFato] gl

@ primer A2 AGA FAoA AFE mEZEEoF 544 full sequencing$t
g5 EUE recipient®} donorellA 77| thE polymorphisme 7HAl& S
‘deigh. polymorphismo] 147} e¥ot 2 sequence”} Apolu= H=2olA primers:
design$t (3£3)

3. Donor £9] v|E& =g o} primer sequence

Num primer name sequence(5'-3")
1 catmt 10921 F AtCATCTCACACTAGCCAGCATAgC
2 catmt 10921 R AAAGGTGCGGAGAGTGAGTC
3 R catmt 10921 F CTTCCCTGAGCCTCACAAAC
4 R catmt 10921 R GcTATGCTGGCTAGTGTGAGATGaT
5 catmt 15098 F ATCGAcCTACCtGCCCCATCTAA
6 catmt 15098 R TGGAATTGCTGACAGGAGGT
7 R catmt 15098 F CCATGGCCTCCTCACTAAAG
8 R catmt 15098 R TTAGATGGGGCaGGTAGgTCGAT
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@ AL AZ AR(donor), BA AAE D ¥ AT ARE A 1S TP
of B 257 AR pardtel AIGBOR perfFE AT ()

B A3S designd W], WA} AL A RAHE pero] HA 2w

, AR Al A

M pere] B

34, Donor H|EFZ =g o} F4

A AR paro] QFEAL, 2

‘o= A

ekl A

o
=

of AHgE AR

NO. Name sample

1 Clone-B A E A-FLo] A A E(Clone-B)

2 S-2 e = 2 (S-2)

3 RC2-1 el 5 204 ZA3F a1%koll (RC2-1)

4 S-3 e 3

5 RC3-1 2] 2 30A EAE 11%o]l (RC3-1)

6 S-4 e = 4

7 RC4-1 2] 2 4olM ZAE 11%o]1 (RC4-1)

8 RC4-2 2 404 ZA3F 11902 (RC4-2)

9 RF-1 2 & 5ol Al 353k ejolx4] (RF-1)

10 RF-2 )= 5o A 3|43k Hjolx2] (RF-2)

11 0OD2-2 NP & 204 A o)l o dAAE aeke] 24 (P
12 OD2-3 o 2 & 2011*1 ZAgh a1¢koll o] dApAlE argFo] 237 (da)
13 OD2-4 & 204 A o)l o dAAlE aefe] 24 (P
14 0oD2-7 e = 204 FAYe meFoll o WAAE aeFo] 24 (P
15 OD2-8 & 204 A 3ol o dAAE a1efe] 24 (di)
16 0D2-9 e 20l AT o]l o habAlT o]l 27 (P
17 0OD2-13 NP & 204 A 3ol o dAAlE aeke] 24 (P
18 0oD2-19 e 20l EAF o]l o dhabAlT o] 27 (P
19 0OD3-1 2] 2 30) A %*@?‘& ko]l o dARAlE a¢ko] %A

20 OD4-1 e B 4o A FAS ko] 132 off dRpAlE agFe] 3
21 OD4-4 e 2 4o 4] ZAE ko132 o] dxpAlE Lol %3
22 OD5-2 B SeA] 3]k Bffol 4] 132 of] dAbAlE aLfo] x3]
23 OD5-3 NP B 5o A 3]k Hof 24 132 off dApAlE a1%fe] %3]
24 OD5-4 2] B 5ol A] ﬂr Blo} =2 172 o WApA|E o] 24

©® A¥= 47N primer sets B tF DA Al5oA pere] EH. A= 270 sequence
7} 2ol primer®2 WEEo] ¢lo] WAl AlE7F pord Fo® AlRE (27 5H)

@ R_catmt_10921, R_catmt_15098, catmt_15098 PCR direct sequencingZ

W EE BA RATE 22y EAl Al A Algsh JRAle) vl =efo}
sequence’} UX|3FA o, A AME donor2t UX|FFA ¢kS. RF-1 EA
WAL A= A Ay A AME ol A mEZE=of
sequence’t FL4g. (719 6)
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1. catmt_1091

EanddaslslslissssSasnsanes=

2. R—catmt_1

3. catmt_1504

.l LI LI - - - . - - -

4, R—catmt_1

%5, Donor "EZE=g o} &l per A¥ Ay}

primer name R10921 R10921 RI15098 R15098 15098 15098 15098
Name sample informatin
10803C>T 10852T>C 14752G>A 14760T>C 15217T>C 15332A>G 15344A>G
/polymorphism
Clone-B AMZ X Z120| M| Z(Clone-B) C T G C C A A
S-2 a2 2 (S-2) C T A T T G A
ozl 20ilA EMst D2ko[1
RC2-1 C C G T T A G
(RC2-1)
RC2-10] CHXtAHE k0| =2
0oD2-2 o} C G T T A G
()
S-3 a2 3 C T G C C A A
tizl=2 30iAM EAst 1ek0l1
RC3-1 C T A T T G
(RC3-1)
OD3-1 RC3- off HAtME ngko| =3 o] T A T T G
S-4 izl = 4 C T A T T G A
o2l 40iM &M st D2k0[1
RC4-1 T C G T T A G
(RC4-1)
OD4-4 RC4-110] HARRIEZ D2ko| =F T C G T T A G
S-4 thal2 4 C T A T T G
tial2 40 ZMst D202
RC4-2 C T G T T G
(RC4-2)
OD4-1 RC4-20] CHXtAE 12k0| =2 C T G T T G A
S-5 thzlz 5
izl = sollA 3|=st Efjof=7]
REF-1 C T G C C
(RF-1)
OD5-3 RF-1 1 of HXtAlE neko| =3 C T G C C A A
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S-5 z2l= 5

2|2 50 Al 2[5=5t Efof=Z!
RE-2 C T G T T G A
(RF-2)

OD5-2 RF-2 of chXtd& 12ko| =& C T G T T G
196, Doner "|E&Z =g o} &l sequencing 47}

(Lp Lol mEZ =g} genome F7F A
O A dANA F 34709 primer setsS designdli=d 15 29707 k=

a1, 570 primer sets®] primer optimization ¥ sequencing A ¥}o]A O &

SHA ot UMY A3 (£5)

@ AT A s 197 Aol AFEE AlsolA & JH7F W A AE 5
Al areko] Alg Ivte] 9} HA| kel o] AAMELE o] &ste] A HAlE 1%k
ol A 6vtzfet el 4vie] 9 GA Al TR 14AE (V) AE7F F
FOo 7 1AM ARG Zlo] oo = wa)E F 2470 A

@ 50 primer setse APk, 7o AU Azl FUHOE
sequencing 213 (3£6)

@ Primer 1°] Sl H& hyper variable® 9ol A] repeato] EolbA
sequencing®] oj& o] Q. Al Hel AeAd AFS Y3 o, GCrF
& repeatatoll Al sequenceZt A A Al Y (Z2H7)

©® RC2-1EFA %ol (num 38 R AEES (num 12,1517,198-
sequence® 7H& A= (1H8)

® Primer 3°A 1240 A6R(A repeat), 1277G>A, 1408C>T 370  polymorphism
o] 7tz &<l

@ Primer 4= forward, reverse = 200 bp F<Fell A sequence’} HH A L&

Primer 15% 7199T>C, 7223T>C, 7230T>C, 73RC>T, T4AT>C 5749
Polymorphism®] ¢! ¥ 131, heteroplasmy?] 942 e (Z289)
heteroplasmy + ARFA O % AAFAQl mlEZEgo} genomeol| A YEFE

= @Aol ofye, AAE el A ngE mEZEg ol AT 4

of Qi dYoR F474 ¥ #do] Yra maEo] e

© Primer 162 9] heteroplasmy /g0l UEA HHE A3 X8 s1S]
o, e At U, AA|7F hetero o] Wold Azt Fylrp oy

& (2310
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@ 570 A A3 primer = 2717 =] 8702 7} snp7t F1E

U A 370 sequencings H YU O} primerlel A= repeatd & o] =AY 3}

R

’

EA8FaL, primer 4+= peak©|

3(Z197), primerl6 heteroplasmy”} thr
}o] o] Hi

HAAA vHes
sequence’} sequencing sH7] ol 7o E &
@ F7be dyelA Ak Ay NAIS EA fAE vwd 4

s A g

tllo

template

¥}, sequence

7F dAes =]l

@ %o mEZEZE=gol {FAAE full sequencingdle] WEHE 1387
polymorphism® map $1* ¥ freq.2} amino acid change &< &4 9%
(Z€1D

@ dA vEFZZ o} sequencings TS 257 AlE F polymorphism©]
A= A Ay dAa ARE AlQeta, HAl agkolE Irel 99%
polymorphism¢| AA|8t= Al5sS ALs ¥, A= thE polymorphism
S A= AlE 1070E AESEY] allele frequencyE T-3F

1387] polymorphism= =3}, 8I36A>G YA T 3Lof| A

heteroplasmy”} &<el¥ (&£7)
©® 7] T=ZF¥ g9ko] nEEFZ =g o} polymorphism< &
o]o] FHA7A oA &l W o]} FEO WE

ko] @ Aow Abad

5T = o Az B : .
¥5. nEZ=gol A4 4 primer W A4 primer
. rimer
Num| Exp. A region p forward sequence(5'-3") reverse sequence(5'-3")
name
1 fail opt | Dloop | catmito-1 AATCAGCCCATGATCACACA GGGGTTTGGCAAGACATAAA
succes .
2 Dloop | catmito-2 ACACGCGAACGCTTTAATTT CGCCGTGGGTCTATTAGTTT
S
3 fail seq catmito-3 TAACACCTTGCTCAGCCACA CTTCATGGCCCGATTCAA
4 fail seq catmito-4 AACCCCGATATACCTCACCA GGGGCCTAGCTGAAGTTCTC
succes .
5 catmito-5 | GCCCAAACATCTACAAACACAA | ATCAGTGGTTATCCGTTCTGA
S
succes .
6 catmito-6 | TGCAACCAACTCCTAACCTAAAA | TCCCTAGGGTAACTTGTTCCG
S
succes .
7 catmito-7 CCGACAGGAACAACAAACCT CAGCATCTGCGATAGGTTGA
S
8 |succes catmito-8 CGAGAGCTCGGGTTTGTTAG CTTCTGTCAGGTCGAATGGG
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S

succes

9 catmito-9 TCACACTAGCCATCATTCTCCT ATGGGCCCGATAGCTTATTT
S
succes .
10 catmito-10 ACCCACGATTCCGATATGAC TCAGAAGTGGAATGGGGCTA
S
succes .
11 catmito-11 | CCTTAATCCCATAGCATCAATCA | TTTTGTGCATTCAAATCGTCA
S
succes .
12 catmito-12 CACTCTCCGGATTTATCCCA TCACCGGTTTATGAACATAGG
S
succes .
13 catmito-13 TCCTCACTAGATTGGTGGGC TTAGGTCTACGGATGCTCCTG
S
succes .
14 catmito-14 GCAGGAACTGGGTGAACAGT CGTTAGGCCTCCTACGGTAA
S
15 fail |hetero catmito-15 GCCATGATATCAATCGGCTT AATGTGTGGTACGGAGGAGG
16 fail |hetero catmito-16 CAGCACTTCCTAGGCCTGTC TTACTGTGAGGGAGGGGTTG
succes .
17 catmito-17 | CGTTGATGCTAACAACCAAGC AGTGATGGATCAGGTGGATG
S
succes .
18 catmito-18 TGCTCAGAAATCTGTGGCTC TTAGTCTTGTGGCGAAACCC
S
succes .
19 catmito-19 GGCCTATTACCCCACTCATTC CGTATCGAAGGCCTTTTTGA
S
succes .
20 catmito-20 GCCCTTTCAGCCCTCTTAAT AAGTGTCAATATCAGGCGGC
S
succes .
21 catmito-21 GGGAAATCGAAAACACATGC AGGCTTGCGGCTAGTAATGA
S
succes .
22 catmito-22 CTTCCCTGAGCCTCACAAAC AAAGGTGCGGAGAGTGAGTC
S
succes .
23 catmito-23 ATCCCCACTGCCATACTCAT GGGAGCTTCAACATGTGCTT
S
succes .
24 catmito-24 TCACTACCCCTTTTAGTCGCA TTGATCATGAGAAGGAGGCT
S
succes .
25 catmito-25 CGAACAATAATCCTAGCCCG TGAAGGCGTAAGAGATTGTGG
S
succes .
26 catmito-26 | TGAATCTAATAATGGAAGTGCAA ATCTGCTCGGCCATATCATC
S
succes .
27 catmito-27 CATCGGCTGAGAGGGAGTAG AGGGAGGTAGTGGTGAAGGG
S
succes .
28 catmito-28 | AACCATTGGGATTAACCAACC AGGCTCATTTTTGATGGGAG
S
succes .
29 catmito-29 CCCCAACAACTATCCCACAA GGCGTGGACGTCTAATAAGG
S
succes .
30 catmito-30 CCATGGCCTCCTCACTAAAG GGTAACTGATGAAAAGGCGG
S
succes .
31 catmito-31 TCGAAAATCACACCCCCTTA AGACCTAGGATGTCTTTGATTG
S
succes .
32 catmito-32 ACCTCCTGTCAGCAATTCCA TTCAATAATGCCTGAGATGGG

S
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Succes

33 Dloop | catmito-33 | ACCCTAACATGAATCGGTGG | CATGCTTAATATTCATGGGGA

S

succes

34 Dloop |catmito-34| TATCAGCACCCAAAGCTGAA TCAAGGATTTTATGGCCCTG

S

¥6. NEZ=g ol 84 F71 3 primer sequence

Num cl;a (1)1] A3} region primer name forward sequence(5'-3")
. . hyper catmito-1_F ATTCTCTATGCGGGGTCTCC
1 | opt fail fail . —=
variable | catmito-1 R TGTTGTTCGATAGGGACGAA
2 fail catmito-3_F TGCCCTCTAAGTCACCCAGT
seq_fai
o suceess catmito-3 R TTCGTAAGGATCTTCGTGGG
.. o] Hpo: catmito-4 F GACTTGGCGGTGCTTTACAT
3 | seq fail | & --fail —=
catmito-4 R TCTTTCATCTTTCCCTTGCG
catmito-15_F TTCTGATTCTTTGGCCATCC

4 hetero | success :
catmito-15_R GAAGTGCTGAGGGAAGAACG

catmito-16 F | GAATTCGTAAGGAGGGTAGGGCG
catmito-16 R TGCGTGAGCTTGGTTGTTAG

5 hetero fail

>qi | 5835205 ref NC_001700.1] Fel is catus nitochondrion, complete genongs

GGACTMTGECHMTCE GCCCATGAT CA CﬁCﬁ‘TMCT GTGGTGTCATGCATTTGGTATTTTTTATTTTTAGGGGGTCGAACTTGCT ﬁ
GGTCCTG#CTCAGTCMMTﬁTTGTTGCTGGGCTT#TTCTCTMGCGGGGTCTCC&CA CGCACKGACAGT CAGRRTACTATTCA
GTCAAT GGT CACAGGACATATACTTAAATTCCTATTATT CCACAGGACACGGGATGOGCGCACCCACAT T TRCAT GCA CACAT GTACACAT ACACA
CATACACACGTACACACET ACACACRTACACACGT ACACACGTACACACGT ACACACGT ACA CACGT ACACACGT ACACACGTACACACGTACAC
ACGTACACACGT ACACACGTACACACGTACACACGTGTACACGTACACACGTA CACACGTGTACACGTACACACGTACACA CGTACACACGTGTAC

ACGT ACACA CGT ACACACGT ACA CACGTACACACGTA CACACGTGTACACGTACACACGTACACACGTACACACGTACACA CGTATACA CGCGAAC
GCTTTAATTTAAGTAAA TAACTAGCT TAATCARA CCCCCCTTACCCCCCGTTAACCTTATTTAT AAT AATACGTGCCT ATTTATGT CTTGCCARAC

7197, Primer] hyper variable region sequence

2?0 2.‘10 Z?U Z?U Z?U

wCATnito_LF_17.shi(l»602)—

wCATnito_LF_19.ahi(l>563)—

Y

A C b C 4

wCATnito_LF_12.ahi(1»556)—%

wCATnito_LF_15.abi(l»574)—

wCATnito_LF_3.abi(l»565) —

198 RC2-1 HA| 119F0] ¢} the]®=2] primer] hyper variable region 23}
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TIIAT=C T7230T=C
10 TZ20 7230 72
§ i i i 1 i i 1 1 1 5 1 i i 5 i | i M i i 1 i i P § |
\AMV\Q[\]\A/VVV VNS

BRTTARAMATGGTCCLCCLCC

r aTGAGTCTC 1

BTTAMAMRTGEGGEGTCCCEC

TECT-& TAT!IT &A&TGEGEAGLCLC T

N Ay

LA A IV

ﬂTTAAATGGTCCCC

Y6 CTATA T ATG6GEALGCLC T

b T T A A ATGGTCCCOC

e

G CTATATIT ATGERGLCC Y

e \WW

BTTARAATGGTCCCC

TECTATATIT ATGAGTCTC T

7302 T=C

A G € A A XK ETETTC A

T A GACATTGTTCT T E & G

B G E A AL CTTCIETECE: A

T -G A CATT ST TCTITE G

A D ANYAA % Y A ATV ASAYAD QTN AVAYA'A VY,

B GCAAACTCTTCUC A

A AAANAMAAAN AN NN YA

T A G &K E ATTG&ETTCTTE A G

kG C A AACTCT TC A

AWM AN Y

T 4G A CATTETTCTT E A Y

B G C A AACTTCTTC A

T TAGALAC ATTGTTUCTTOC A (

7199, Heteroplasmy chromatogram (primer 15 ZA3})
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A GTTG W & G G G G T A C G CUC AT kiG A A G C A&
ATALAT PR
A GTTGIARAALNGGGGTATRLCGC CT CLAHTRIG A A G C A

A GTT

G

W?%VM\W

A A G GGGTACGCCATE

G A A G C A

A G TTGAWKWADGGGGTATCGOCTCAT EIGAAGTC AN
w—— 180 190
] TR 1 | | P |
E "
AL N AAMAN MNAN YA
T E T2 T T C T K A T T G|A |G A A A G ACATA
Fa¥a AVAY AT A WM T e Vel
Tk BT ¥ EFE T'C T A& A T T G|A |G A A A G A CATALA
'AYAYAYA fy“\f\x\/’\ﬁwm/\N\@f\hW
T E K T2l T 1 € T A A T T G|lA[G A A A A C AT A

WNAAN

N

ﬁ,'\/w\)éfw

T A LT

i T T C

T AATT G

A |G A A AGACATA

1210, Heteroplasmy chromatogram? (primer 16 A3}
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7. v EEZ =g ol 44 genotyping F X

Sample name Amino
Num | polymorphism Frequency | Gene acid
Clone-B | S-2 | RC2-1 |OD2-2| S-3| RC3-1 | RC4-2 | S-5|OD5-3 | OD5-4 change
1 637T>A T A T T T A A T T T 0.3
2 743T>C T T C C T T T T T T 0.2
3 746T>C T T C C T| T T T| T T 0.2
4 1015T>C T T T T T T T C| T T 0.1
5 1020G>A G A G G G| A A G| G G 0.3
6 1250A6-8 A7 A7 | A6 A6 | A7| AT | AT8 A7 A7
7 1276G>A A G G G Al G G A A 0.3
8 1407C>T C T C C C| T T C C 0.3
9 2037A>G A A A A Al A A Al G A 0.1
10 2511A>G G A A A G| A A G| G G 0.5
11 2541A>G G A A A G| A A G| G G 0.5
12 2622T>C T T T T T T C T T T 0.1
13 3133T>C T C T T T| C C T| T T 0.3
14 3181C>T C C T T c| C C c| C C 0.2
15 3182T>C T T C C T| T T T| T T 0.2
16 3737A>G A G A A Al G G Al A A 0.3 ND1 G41G
17 3845A>T A A A A Al A A Al A T 0.1 ND1 L77L
18 3896G>A G G A A G| G G G| G G 0.2 ND1 P94pP
19 3929G>A A G G G Al G G Al A A 0.5 ND1 | M1051
20 3941T>A T T A A T T T T T T 0.2 ND1 | S109S
21 4112C>T T C C C c| C C c| C C 0.1 ND1 11661
22 4128A>G A A G G Al A A Al A A 0.2 ND1 | M172V
23 4214G>A G G G G G| G G G| G A 0.1 ND1 | L200L
24 4232A>G A A G G Al A A Al A A 0.2 ND1 | E206E
Sample name Amino
Num | polymorphism Frequency | Gene acid
Clone-B | S-2 | RC2-1 |OD2-2| S-3| RC3-1 | RC4-2 | S-5|OD5-3 | OD5-4 change
25 4508A>G A A G G Al A A Al A A 0.2 ND1 | L298L
26 4924C>T T C C C T C C T T T 0.5 ND2 Y48Y
27 5023G>A A G G G Al G G Al A A 0.5 ND2 S81S
28 5125A>G A A G G Al A A Al A A 0.2 ND2 | V115V
29 5134T>C T C T T T| C C T| T T 0.3 ND2 | V118V
30 5221C>T T C C C T C C T T T 0.5 ND2 | S147S
31 5461A>G A A G G Al A A Al A A 0.2 ND2 | T227T
32 5527A>G G A A A G| A A G| G G 0.5 ND2 | M249M
33 5644C>T C C T T c| C C c| C C 0.2 ND2 | L288L
34 5674C>T T C C C T C C T T T 0.5 ND2 | Y298Y
35 5707C>T T C C C T| C C T| T T 0.5 ND2 | N309N
36 5709G>A G A G G G| A G G| G G 0.2 ND2 | S310N
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37 5785A>G G A A A G| A A G| G G 0.5 ND2 | M335M
38 5798G>A G G A A G| G G G| G G 0.2 ND2 | A340T
39 6025G>A A G G G Al G G Al A A 0.5
40 6302G>A A G G G Al G G Al A A 0.5 COX1| V29V
41 6549T>C T T C C T T T T| T T 0.2 COX1| LI12L
42 6581A>G A G A A Al G G Al A A 0.3 COX1| Al22A
43 6656T>C T T C C T T T T| T T 0.2 COX1| 11471
44 6803T>G G T T T G| T T G| G G 0.5 COX1| LI196L
45 6843T>C T T C C T T T T| T T 0.2 COX1| L210L
46 6972A>G A A G G Al A A Al A A 0.2 COX1| M253V
47 6998T>C T T C C T T T T| T T 0.2 COX1| Y261Y
48 T175A>G G A A A G| A A G| G G 0.5 COX1| V320V
49 7199T>C T Y T T Y T T| T T 0.1 COX1| H328H
50 7223T>C T Y T T Y| Y T| T T 0.16 COX1| P336P
Sample name Amino
Num | polymorphism Frequency | Gene acid
Clone-B | S-2 | RC2-1 |OD2-2| S-3| RC3-1 | RC4-2 | S-5|OD5-3 | OD5-4 change
51 7230T>C T Y T T Y| Y T T T 0.16 COX1| L339L
52 7302C>T C Y T T Y C c| C C 0.35 COX1| L363L
53 7424T>C T Y C C Y T T T T T 0.3 COX1| Y403Y
54 8136A>G G R A R R R G| G G 0.333 |COX2| L78L
55 8163G>A G A G G G| A A G| G G 0.3 COX2| M871
56 8235T>C C T T T cC| T T c| C C 0.5 COX2| TI11T
57 8241C>T C C T T c| C C c| C C 0.2 COX2| Y113Y
58 8526C>T C C T T c| C C c| C C 0.2 COX2| P208P
59 8778A>G G A A A G| A A G| G G 0.5 ATP8 | K40K
60 8907T>C T T C C T| T T T| T T 0.2 ATP6 | L30L
61 9059G>A A G G G Al G G G| G G 0.2 ATP6 | G80G
62 9111C>T C C T T c| C C c| C C 0.2 ATP6 | L9SL
63 9212G>A G G A A G| G G G| G G 0.2 ATP6 | Q131Q
64 9279A>G G A A A G| A A G| G G 0.5 ATP6 | M154V
65 9368C>T C C T T c| C C c| C C 0.2 ATP6 | NI183N
66 9387T>C C T T T cC| T T c| C C 0.5 ATP6 | L190L
67 9721C>T C C C C c| C C c| C T 0.1 COX3 1741
68 9853A>G A A G G Al A A Al A A 0.2 COX3| P118P
69 9950T>C C T T T C| T T c| C C 0.5 COX3| LI51L
70 9958G>A G G A A G| G G G| G G 0.2 COX3| EIS3E
71 9979T>C T T C C T T T T| T T 0.2 COX3| L160L
72 10009G>A G A G G G| A A G| G G 0.3 COX3| G170G
73 10011T>C T T T T T T T T| C T 0.1 COX3| VI171A
74 10027C>T C T C C cC| T T c| C C 0.3 COX3| L176L
75 10210C>T T C C C T| C C T| T T 0.5 COX3| A237A
76 10379C>T T C C C c| C C c| C C 0.1 ND3 T
Num | polymorphism Sample name Frequency | Gene | Amino
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acid

Clone-B | S-2 | RC2-1 |OD2-2| S-3| RC3-1 | RC4-2 | S-5|OD5-3 | OD5-4
change
77 10407C>T C T C C C| T T c| C C 0.3 ND3 L19F
78 10547T>C T C T T T C C T T T 0.3 ND3 F65F
79 10550T>C C T T T C| T T c| C C 0.5 ND3 D66D
80 10610C>T C T C C cC| T T c| C C 0.3 ND3 T86T
81 10852T>C T T C C T T T T| T T 0.2 ND4L| S28S
82 10921C>T T C C C T| C C T| T T 0.5 ND4L| NSIN
83 10943A>G G A A A G| A A G| G G 0.5 ND4L| T59A
84 11327G>A G A G G G| A A G| G G 0.3 ND4 S90N
85 11357T>C T T C C T T T T| T T 0.2 ND4 | 1100T
86 11419T>C C T T T C| T T c| C C 0.5 ND4 | LI121L
87 11466G>A G G G G Al G G G| G G 0.1 ND4 | W136W
88 11481G>A G G A A G| G G G| G G 0.2 ND4 | EI41E
89 11557A>G G A A A G| A A G| G G 0.5 ND4 | 1167V
90 11634T>C T C T T T| C C T| T T 0.3 ND4 | N192N
91 11727T>C C T T T C| T T c| C C 0.5 ND4 | A223A
92 11815G>A G A G G G| A A G| G G 0.3 ND4 | A253T
93 11856G>A G G G G G| G G G| G A 0.1 ND4 | L266L
94 11922C>T C T C C cC| T T c| C C 0.3 ND4 | Y288Y
95 12015T>C T C T T T| C C T| T T 0.3 ND4 | H319H
96 12136C>T T C C C T C C T T T 0.5 ND4 | L360L
97 12159A>G A A G G Al A A Al A A 0.2 ND4 | L367L
98 12198T>C T T C C T| T T T| T T 0.2 ND4 | F380F
99 12246G>A A G G G Al G G Al A A 0.5 ND4 | M3961
100 12360T>C T T C C T| T T T| T T 0.2 ND4 | N434N
101 12646T>C T T C C T T T T| T T 0.2 ND5 F4F
102 13033C>T C T C C cC| T T c| C C 0.3 ND5 | Ti133T
Sample name Amino
Num | polymorphism Frequency | Gene acid
Clone-B | S-2 | RC2-1 |OD2-2| S-3| RC3-1 | RC4-2 | S-5|OD5-3 | OD5-4 change
103 13057C>T C C C C C c| C 0.1 ND5 | F141F
104 13090T>C C T T T T c| C 0.5 ND5 | F152F
13214 A IN
105 INS |Del| INS | Del |Del INS | INS INS | INS 0.3 ND5 | N194T
insdel S
106 13243C>T T C C C T| C C T| T T 0.5 ND5 12031
107 13249G>A G G A A G| G G G| G G 0.2 ND5 | Q205Q
108 13286T>C T C T T T| C C T| T T 0.3 ND5 | L218L
109 13591T>C T C T T T| C T T| T T 0.2 ND5 13191
110 13900C>T C C T T c| C C c| C C 0.2 ND5 | Y422Y
111 14032T>C T T T T cC| T T T| T T 0.1 ND5 | Y466Y
112 14187A>G A A G G Al A A Al A A 0.2 ND5 | N518S
113 14338A>G G A A A G| A A G| G G 0.5 ND5 | L568L
114 14752G>A G A G G G| A G G| G G 0.2 ND6 | C(R)105H
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115 | 14760T>C C T| T T |c| T T |c| cC C 0.5 ND6 | I(S)108P
116 | 15098T>C C cC| T T |c| C c |c| c C 02 |CYTB| D20D
117 | 15104C>T T c| ¢ c | 1| cC c |T1| T T 05 |CYTB| P22P
118 | 15105G>A G |G| A A |G| G G |G| G G 02 |CYTB| A23T
119 | 15217T>C C T| T T |c| T T |c| cC C 0.5 |CYTB| M60T
120 | 15332A>G A |G| A A |A|l G G | Al A A 03 |CYTB| V98V
121 | 15344A>G A |A| G G | Al A A | Al A A 02 |CYTB| M102M
122 | 15479T>C T T| C c |T| T T | T| T T 02 |CYTB| TI47T
123 | 15578C>T T c| ¢ c | 1| cC c |T1| T T 0.5 |CYTB| GI80G
124 | 15590T>C T cC| T T | T| C c |T1| T T 03 |CYTB| 11841
125 | 15757T>C T T| C c |T| T T | T| T T 02 |CYTB| M240T
126 | 15905G>A G |A| G G |G| A A |G| G G 03 |CYTB| G289G
127 | 15949T>C T T| T T | T| T c |T1| T T 0.1 |CYTB| 1304T
Sample name Amino
Num | polymorphism Frequency | Gene acid
Clone-B | -2 | RC2-1|0OD2-2| S-3| RC3-1 | RC4-2 | $-5{OD5-3 | OD5-4 change
128 | 16019C>T C c| T T |c| C c |c| c C 02 |CYTB| L327L
129 | 16117C>T C T| C c |c| T c |c| ¢ C 02 |CYTB| S360L
130 | 16163T>C C T| T T |Cc| T T |Cc| C C 0.5 |CYTB| R375R
131 | 16423C>A C Al C c |c| a A |c| ¢ C 03
132 | 16461C>T C c| T T |c| C c |c| c C 0.2
133 | 16376C>A C Al C c |c| a A |c| ¢ C 03
134 | 16480T>C T c| T T | T| C c |T| T T 0.3
135 | 16507A>G A | A| A A | Al A G | Al A 0.111
136 | 16534G>A A |G| G G |G| G G |G| G 0.111
137 | 16614G>A G G| G G |G| G G |A|l G 0.111
138 | 16737G>A G |A| G G |G| A G |G| G 0.222
X8 vEFZE=gol §-AA genotypingol] AIEE AlE AH
sample name sample information
Clone-B M| MIZ M= 122F0| & Ml Z(Clone-B)
S-2 CHE[ 2 2 (S-2)
RC2-1 2] & 204 EAS a1o]1 (RC2-1)
OD2-2 W& 2014 FA3F aLgfoll o dapAlE kel 24 (da)
S-3 25 3
RC3-1 2] & 3ol A FAYgF a1%koll (RC3-1)
RC4-2 O] R 404 ZAg a1%Fe]2 (RC4-2)
S-5 e & 5
OD5-3  thg| & 5oA 33k Blo} 2] 132 o] datAls a1go] =4
OD5-4  tiE| & 59014 353 glo} 22 132 o WApAlE %o 27
(4) HA| A2 BA A v EFEelor §44] D-loop ¥4
O 19ANA e vEZ=Zol F4A F polymorphism®] %> non
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coding ¥4l D-loope w4138t Ha| AbAkel F5A4 7fAlol A vEZE=

@ BAR ARE A ] (TG-O)9h A A4S ojn] 93 kol

@ 1,2,33,34 primer set®] D-loopel &E3s}= FHo]ar, o] 1, 34 primer
optimization®l] &#|7} 1o 2,33 primer%t A&
@ 233 primerz WEFZT=Z ol FHAAE A Ay, EA AAES IA
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b Transiace B consenaus
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b cocat =33 _Foz,abi (52535)
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b cacadca-33r_Fod e (s

b cotai £o-33F_ P0G ot {5 353)

fr it to-33F_T05, abs 4105555}

b caraaes 338 _T06. 801 210888

b catatto-32F 107, ab1 1 555)

b st vo- 337 _To8. sb1 135855
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