GOVP1200722487

78H sl2E =EI|=S ol 3¢ HA
M ZEZH reprogramming X Al =}
Reprogramming of somatic cells using methods of

epigenetic modifications upon cloning of pigs by
nuclear transter.
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SUMMARY

(F T8 o)

I. Title

Reprogramming of somatic cells using methods of epigenetic modifications upon cloning of

pigs by nuclear transfer.

II. Objective

Cloning or nuclear transfer using adult somatic cells to derive cloned embryos 1s a new
technology with potential applications in both regenerative medicine and agriculture.
However, the mefficiency of somatic cell cloning by nuclear transfer remains unresolved. In
this study, employing cloned transgenic pigs, we investigated how a gene 1s programmed 1n
a tissue-specific manner by epigenetic modifications, and whether the programmed gene can
be reprogrammed by alterations of epigenetic modifications. Based on these study, we also
examined whether epigenetic modifications can improve the incomplete reprogramming of

somatic cells upon nuclear transfer,

. Result

To study molecular mechanisms of nuclear reprogramming, we created cloned transgenic
pigs expressing GFP. Cloned transgenic pigs show different tissue-specific patterns of GFP
expression. The tissue-specific expression of the transgene correlated with DNA
demethylation at specific CpG sites as well as significant changes in histone modifications
from a low ratio of methylated H3-lysine 4 or acetylated H3-lysine 9, 14 to acetylated H4
to higher ratios. Based on the programmed status of transgene silenced in cloned
mammalian ear—derived fibroblasts, the transgene could be reprogrammed by change of
histone modification and DNA methylation by inhibiting both histone deacetylase and DNA

methylation, resulting 1n high expression of the transgene. In addition, epigenetic

modificaitons of somatic cells using HDAC mhibitor apicidin improved the inefficiency of
development of embryos cloned from donor cells to blastocysts by two—fold. These findings
indicate that dynamic change of histone modification and DNA methylation 1s potentially
important 1n the establishment and maintenance of tissue-specific gene expression and that
epigenetic modifications might improve the inefficiency of somatic cell cloning through

inducing repogramming of genes in somatic cells.
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1 mM benzamidine, and 0.1 mM phenylmethylsulfony! fluoride) . washstil 19 Nonidet
P-40%38FE buffer® extractiondttt, ©¥d A2 hovine serum albuming standard® 38}

Biradford ®¥og2 =A3t} Cell extractys A8 A7-A -70TC oA Riso),

@® Immunoblot

Cell lysateE laemmli sample buffer®= 387F #old 30 ugd 992z 10 £ 15%
SDS-polyacrylamide gel electrophoresis (PAGE)d| loadingste] @ @yte

Polyvinylidene difluoride membranes®l| transferstal, 307t PBS containing 0.1%6 tween 20
(FBS-T) and 5% (w/v) dry skim milk powder® 30%7Z} blockingdtel. d23F primary
artibody & 4A]7F vh-§-A171 & HRP-conjugated-secondary antibody & 1A17F ¥H-2A17] t}& ECL
Plus Western blotting analysis system (Amersham)o.2 2Asle] X-ray filmo =
st

re
o,
b1
il
o
X
rDl
A

i)
>,
i
e
N

@ Transient Transfection

Primary cellg seeding®4] 14 ¥ 1 ug® expression plasmid (3|22 W23} olAE3 E40)E
calcium phosphate coprecipitation W' T+ lipofectamine W 2. % transfection® U GFP &
HY4S A AdcsE #% 8 & I o diASy (Immunoblot)S S48kt

@ DNA pull-down assay

Cell extract®& biotin*conjugated oliconucleotide (HAFZEAQIR} EolAH o A2} AT AA Hl
2 A7l & straptavidin-bead®  precipitationA] 71t} bead-oligo- AALZ AR EEA &
SDS-PAGEStY] 88]8 tf3 AALZARIA E0]3 antibodyE ©] 43} immunoblotsto] DNA Z

xS 2As8le w3 ttE U] 4% interactiond A3}

@ Imrmunoprecipitation

chelA interactions A73F7] 18t cell lysated| specific?t antibodyE 2 AlZF &< 4T oA
incubationdth, Incubation & protein A-Sepharose (20 ml)& 30 & ¢t 4Co|A] shaking 3}l
incubation$t}. Bead= 4C o4 extraction buffer2 + ¥ wash 3|51 dilution buffer (50 mM
MOPS (pH 7.0), 1 mM dithiothreitol, 5 mM MgCl2 ,10 mM p-nitrophenyl phosphate, and 126
Nonidet P-40)2 3 wash3] &t} SDS-PAGE £ 5 X sample buffergs 713+ o2,
SDS-PAGE®} runningdt £ specific?t antibodyE AHE-38lS immunoblotg& 4 sisic)

@ RT-PCR

- 12 -



100-mm®] dish9 cellS 80% confluentdtAl W%Fst 3 Trizol reagent (Gibeo)E ©]83}4 total

RNAE F<35t1, £ 1A 4dAEE RT-PCRE EA3th AME-EH+= pig GAPDH primer
2 EX FAA primery Bioneeroll A 4 9 g dte] AREFoh PCR 2732 ¢DNA synthesis© 6
0C, 30 min, pre-PCRR denaturation< 94C, 2 min, denaturation< 94C, 1 min, 18|31
annealing/extension< 60T, 90 Z°]9H % 30 cycle®|t}. 2 products 1.5% agarose gelol| A
= A =

@® Chromain Immunoprecipitation

Cell& formaldehyde **/3}9] DNA-©¥2 2 cross-linkingAlZl ™% sonicatorg ©]-&3}te
DNAZ}EE 200-1000 bpH9 £ shearing 3t} ofA|€d) S|AE Eo)3 ohilla T AALRACA
5ol7 vl d S o]435l9] immunoprecipitationd Th2 DNAW Z&3te] E0}F primerE o] &3}
o PCR3%] chromatin oA 2] opx|E et AEE F4otal, 53 SFFYd AALz=ZRIA7 4
Hete=A 8 SA4st

® in vitro HDAC AL &A

HDAC Fluorescent Actlwty Assay/Drug Discovery Kit(Biomol, USA)<% 0] 43l HDAC &
E =A%), o] HM I'EllelSOtOpeE o] &6l= W R} A7} _4911,} FA 3 v O 2 A
£ Fluorogenic Histone Deacetylase Lysyl SubstrateZ o] &3tk HDAC A 23
acetyl group®| AAEH o] 712 o] 360 nme excitation I A 460 nm< emmition F3e] =
S e 98l & o] &3 Aotk B3 ghdegMds AT 8 F&9d T immunoprecipitation®
HDAC isoforms 7ZtZ}e] 8AEE AT 4+ Ut

Fluor de Lys ¥

E

N
= &
/
wo G4
\ HEMC
Fiuor de I._yrs""‘II "
p g
NH,
Fluor de Lys
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@ DNA "3t 4 FAHNE =74

AES] lysateE 3H-SAMI 7129 poly(dl-dC)e} &4 37=0A 2A17F ¥A]71& ZgEntE]
Hy ZYPow 3H-SAME AASE sincillation countdled A ZEU §42 S v FAs)

@® Bisulfite sequencing method

s

L

Aetazl st AR DNAE F&8 ¥ bisulfite® 5004 16A17F A 2lste] WE 7|7} &4
& Aol EAE AR fEAE vt A A% PCR primerg o438t 243517 9 EHE &

s
¥, T-plasmid ¥Ed] o HrIAEEAS St

&‘L?' |t

ol
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1) ‘Agol's o &7 B2 75

LB AN GFP §048 84 28 A7 Y0Ee] BT AMZE ol &3to] BAA
e,

O GFP 24 plasmid A|Z : BE oA 2} 2&A[7]7] 918 B-actin promoterel] o3} =3

%+ mammalian expression vector® o} 1®d o] A|lzsgitt (21F 1),

CMY IE Chickan P-mctin Rabblt B-glabulln
snbancer promaier Intren EGFP

polyA signal Neo®

sall EcoRl  EcoRl  Hindlll Hingll

2% 1. pCX-EGFP/nec gened] 3%

O GFP &8 BA=A A4k : 9 vector”} stabledt?] integration® A Blo} AfolxEE #)
Zzstdh o A5 ot 2ol GFP7F & TEsislon (9 2-A), ASE fXE #lstr] g3t

FISH A9€ A% 2% 9% 947 78 € B0 495994¢ ¢ 5 98t (23 2-B)

A.

=

a9 2. (A) pCX-EFG/neo vectorE o]&3l] transfection® donor fetal fibroblast cell®l] A
GFP 28< 3 (B) donor cellelA chromosome assay$t FISHE 3. GFP gene&

chromosome 7¥2] telomered| integration® e} %12 (orange ).
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-7
1

A.

47 AEFE BEolo] BATE AYSAT, GFP7F B SaHsks B44Y BASADE ol A8l
A%E BAAA 120hE 9 F AN (29 3),

3¢ 3. NT embryo®} offspringol| 4] GFP ¢&

(A) NT blastocystE in vitrodllA] 697 ¥¥g A& ALA-S Hoechest 33342% ©o]-83] 43t
embryoE UV =23} nuclei number® @¥8 2 2Z9| AL GFP W AR (2000)
(B) NT pigletol| A ¢] GFP 2& ALz

BAsiA)e] JREEL o} HEe} 7o) o 047% At BuE EE&HGE ozt vigtoy AikE B4
A

FA= AEHd 22E BT (£ 1)

Reconstructed embryos 224
Blastocysts to develop 29 (12.9%)
Nuclei of blastocysts (range) 23.8+2.0 (10-40)
Embryos transferred* 2578
Recipients 18
Pregnancy at day 50 5(27.8%)
Term pregnancy 3 (16.7%)
Live offspring 12

% Alive from embryos transferred 0.47%

# 1. A HAS EA 28

O @%o] 249 bisulfite AAEHo] & DNA Wl 24 : 447 BajsA o] e 599
= e, A AXoIAe) GFP LS AN 2 23} ofg) ogal o] wHsA %ee %A%
o ey AU GFP $A4E A4dHom G 78 X EAsAt (219 4)
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.
&
S
g..i’i...
W’E’ﬁ P Aot olh PP P P e o 4::"";i
uﬂ?%“ﬁbc"“ FEEEFES S

&

a9 4, BA 51X 9 primary ear fibroblastell A ¢] transgene® silencing

(A) primary ear fibroblasto|A41¢] GFP silencing (100¥]) (B) surrogate, donor, ear cello X €]
PCR #4

Ase $AAe duAYE A o8 24 7FsAe AAetE Avelth wekd AYE GFP &
o) WYz g 2ol 45 wLaQT T 23 ok 1@ Lo] GFP7} wASA @ %
A B AFobAEE GFPY coding 94 CpG7} hypermethylation o Uit (¥ 5). ©

b BAHA GRol: B9 447 2@ o] THFAE 28 A4S AT F

L

EE
s olris AzZbgr,

it

=

rlo o,

b o rfﬂ, 1o
P

te
o,
Al

Hpall
v
T [E Chlcken f-acidn — Rabbit B-globells
mhaqm promotsr  kion ¢+ T saep pnlffh sigral  pjeo”

i _f.w_?gghpq_l
s/l FEcoRl N EcoRl  Hicdll  Hindil

R

Donor calls _iﬂﬁﬁfﬁ{__{m"“ 177 bp Wm““’*"'—*-*w,,\_

: S e

- kar cells of cloned plgs

5%

719 b. donor cell®} ear fibroblast®l A €] transgene?] DNA methylation®| A2} z}e]. GFP
coding region®| A bisulfite genome sequencing©] A|&FE, 5712 clonedlA 4%, CpG siteT
Z}zbo] Yo 2 FAE AL methylation CpG sitet closed circle, unmethylated CpG sitetT open

circle® EA|E,
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) W 2R gAY

D EA BA s 2E uhgl 23] Fol3Ql A wE YAhS
Ho] ow gl epigenetics”|#lol| &g F¢A| LolH gt oz
histone modification® DNA methylatione T40.2 dA7E 29t DNA methylation=
CpG siteollA] dojv}= dAdo 2 FAAL silencingd #EE o] vtz U4#HA Utk histone
modification< BEUF 3%t 7|H o2 o[ Fo|A] Ut} histone acetylatione 74+l activation}
A#E o] 93, histone? methylationd Bt} E#3d 7|7 o2 o]Fo]xd g} B dAFd A o] &&
histone H3 K4¢| methylation< +23}9] activation® J&E o] Ut

N
*
2L
S
0Q
D
=
&
o
v
L
r>J
ofN
=2,
R
dm ©
ol

O 7} ME9| promoterd| A&} 3| 2=F o2 3 R wlE3} &4 @ oA uvE S 2HI| AT S
2~ Z9] modifications &olR7] $13t4, donor celld} HAE A AMEZAN A4LH GFPoAY 3
22 opAlE st} W A=g ChIP Wie® S48k 7 47 ot 233 7ol donor celld
A AME B}, S| AE H39 o}Adsl, H4ol olxgst Hust wgkon] Bl [3-K49 wies
AEE =t} ol V& AR activationd} BARETIE RuH 3| AEL] modification®} Al

& Ang 2.

Donor Ear

Input

AcH3 Py

AcH4

¥ 6. donor cell®} ear fibroblasto] A9 transgene? histone modification®}A2e] z}e]. ChIP
assay’t o]-£5 % 2™ active modification! AcH3, AcH4, H3K4me”} donorel W3l eare|A

Aashe Qo) A,
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O HaA=A9 oz =7 d A9 GF P 23 AF : AAE o282 2F A= GFPE THEE0] o
GA vEhteA] deotry] Aste], 3 BAHAE Edste] 217 2F e dis] GFP 23R
FHAY B L ol&3 %%"S‘r%if—’r. 2 E3t ol D go] 24, 3 T8 TFT AF 2FeA
Z ddsigden, 1 AR T4 ZFME GFP7 LdHA &t (23 7).

e

T% 7. NT pigletell 4] 227 o]l GFP U3 4

(a—a’) Hoof, (b-b") nose, (c-c¢') Ribs with skeletal muscle, (d-d') Teart, (e-e’) Tongue,
(f—-f') Kidney, (g-g’) Skeletal muscle (non-transgenic, negative control), (h-h') Brain, (i-i’)
Skin, (G-i") Thymus, (k-k’) Ovary (I-1’) Ear, (m-m’) Spinal cord, (n-n') Skeletal muscle
(0-0") Umbilical cord, (p—p') Frontal bone, (q—q') Pancreas, (r-r') Liver, (s-s') Thyroid
gland, (t-t') Lung, (u—u') Small intestine.
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A 5ol3Ql B atold At FAAESAQ 7|A AT . GFPE ¥dsie 227 2FA
BT 279 3 &E vEsio DNA 3 E HaATo 2N 2R B0 dH2H S o 92 ug 4]
skt GFP7F wdskA] o 7 A2 H$ coding A9 4 DNA2 CpG sites
" Zsks Bold T3y GFP7 ©dste 83 8 23 Y coding A2 DNA CpG
£ Holth 53], 9HA(ZS 2F A 50%, sZFoA 70%<] W Es}) o
Z29 A 60%9] vWE2)] CpG sited] e dls GFPY W&o 244

4 5678 9D1LI12E M

1 2 3 4 S078 aDpAREnD H 1

19 8. 23 Eo)Ael W Afolo| #3 DNA methylation ¥l A+
18] Z# A bisulfite genomic sequencing®] F#H. GFP2 coding region°l A o]Foi3.

methylation CpG siteT closed circle, unmethylated CpG site open circle® FA1E. & 10719
cloneo] Helx.
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theoll& GFP %ﬁd T
Eof &3 3|~
v HA =ol e nﬂ%ﬁ}iﬂ H
E2TE GFP7l 2gshs
o 3| 2E N-TE] 7193

g o sy,

A

)

|_...—

=

-

.1_'

_%:%94 modification 243F

e

Z

o] &gt
# Z A9

-2y

Roab Scild scHa Hﬁlﬁlﬁma

Kidney

Mol olsl7] Huhe HY ©
Z H39 Y] HA o]ile H
AP 2 A R A

T3t GFPe
I3

J ol A
T 8.3

1 =

164
i 4
124
684
064
.44
.2 4
6 L

Relative 1P/ Input

o]

A4

Z 2} o

a
N
1o,
Z.
?
0

=
lo

ol

7} H39 acetylation?] B}&9j °§

ELiver

CpG site Oﬂ A _,] DNA demethylation®

mmwm “‘.i.‘mxgw

1

doju= GFP §

ol ¢]sl7] Brl+= H4 qeetylationd

O O A
= Wi uE AMS g
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AT,

o]

ol 3-8
=

5

o

2y e
ek H
] W
DNA #

5] LAY

JT
\o,

Ol

Loaf o
W'

al

2 z}olofl T3l histone modification & IF

assay’t 8. GFPY coding regiond| A ©]|Fo 4.

histone H3,

] methylation




3) A AT R 5AZY S| AE WU} HaLEA

S2E oflgsl 2 sl AFstc FA F5 : Ax9 §2E opigst ¥ Lsd A

o]—‘z— A& FHaly] 9ste] AE AFataley, western blote F3 2 A7t Enl27) FFE
g8 Bl ut modification®] o A &2 5|2 H3 peptide, 44 2o]Al Z7]d] €& s}7}
Ho] 9lE 3| AE H3 peptide, 904 2lo]Al 7o WjEs}r) Fof gl 2% H3 peptideZ A F
sle] 312 H3 K4, K99| vlgsiel sjgats dale 28A8¢ ssich. 4dd dzte] gAE &
27 ZFEe ¢ F AU (2¥ 10).
1/4 1/8 116 114 1/8 116
H3 peptide H3 peptide
H3 peptide H3 peptide
(H3K4 methylated) (H3K9 methylated)

o.—methylated H3K4 a—methylated H3K9

29 10, 97 SolH gae A

O ARSI BAE e Fo 270 T4 FAA] v 24 R s 2E WY v A2 ZY
FATI BAge I2E e g ATT HAEs ]-"—‘v“f‘— H3K4¢] FAE o] &3]
immunocytochemistry 24 #&a19ich A4 £ ¢3 BT 3|28 H3K49 wdsz A% 3]
2 ¥¥ L fAleitte 238 dohlidet (2" 11).

F'l

I-

e

Methylated DNA Methylated DNA
H3K4 H3K4

e =gt

a9 11 A4 Exste] 3|2E ¥ #F
H3K4 @A & o484 Immunocytochemistry g ©]-&3to] #4%
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3 g f
olth, B 77 DNA We3t A ﬁ]}*% dotrld s Ao ©

DPecitabine

- 063 612 05 2 8uM

eipii:iéiisij

R. livensity (%)

2% 12. DNA methylation A& #let HDAC AI|AE o]Lst GFPe L& A+

(A) cloned ear fibroblaste]l DNMT inhibitor(DCA)$} HDAC inhibitor(apicidin)}S A A 2] 8t
$ GFP 477 443, (B) DCAS apicidin 4% GFPS %3 %7}2 RT-PCRZ &2

ofef] Zekste] & AR apicidind} DCA ¢l9Jo & A VE S ZdeAY 1 & 2EAJAE
AoAgd 4 o AgAAT G=9 reprogramming AEE ZAESFIUTY vh$-29] oA Ed
reversines SuMe| FE2 497F AR SH S ¢ Lol e EFA] TR MyoDel @2 Eo
AT o} 7] LA AV X TE BEEE T o Z7)8] A F4AR0 NANOGS 232 F7]
shde-e BAstAnt (2% 13). © & reversined] 98] 7] @R 29 GdAe] oAy e

st Qlste] gAY Bl 2EHUS Ve AT

ES c2C12

Reversine(5uM)
MyoD

NANOG

GAPDH

- 1% 13. Epigenetic ZHEZ ] 28 nl$-2 ZolH %9 reprogramming A

:
o2 oA £ C2C12 celldl reversine SuM2 497 A X3 & RT-PCRS F3f 50 Z7|vk
gAY Es R
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sTAlE A o] FAME] 8| 2E dola”s} 342l apicidin®} DNA #€3} A&j#]9) DCAE ¢
Ev B Asss 45l GFPE 2384t NANOG 59 z7e4ad fAAEL
shAl 23kth 22U reversines MR P& AT A AR ALY GFP #yt obz} Fo %7
HA) NANOGE 2datdtt (29 14). reversines oFgh 3] 28 gola € =
2 @A AA AEAN dE3E do =
Ao el To FHAY] LW} A E 2 23t Aol
3 9}, webA ole]d AHE reversine L 918 A AXNEL A= 2T AME
B0 M Z7]ujo} Aeje] AqHAUE 22 JE3}EAS 7S AAFe.

Itk BiEoe] ¢l okEolu) =

Muscle Ear cell
. - Reversine (uM ) 0 5 10
]RE vVers lnE(S n M) T TR EERRET e
NANOG
GFP
GAPDH GAPDH

19 14. Epigenetic 22 &= 93 A ear celld] reprogramnﬁng Ad
;

HA| ear celld reversine 5uM< 4Y 7}

O BA#9 reprogramming 2 remodeling % 79 3§ : 220199 remodelling FE
€ 3l 32E EolAEs} AEjAQ apicidin®t DNA #€2t A3 A2 Decitabines 8 7} &
EE2 HAE AT 54 piglet®] ear cel epigenetic regulator 2FE-o 23] GFP A&do] f%&

d (I9 15.A, B). olst2 24 F 53] A X EAo] L& FXEQ apicidin 0.5uMOR A Lo

Axgfste] B4 e reprogrammings FE3F §, AAE Hol2ale F857]2 stg)

A, B.

- Detitabine
083 812 05 2 suM

A

ﬁpi&iﬁiﬁ”

ﬁ.ﬁ ],LM

R incosity {95y

719 15. Epigenetic ZHEZ| 93 A ear celle] GFP 93 2749 Ag

A) cloned ear fibroblast®l DNMT inhibitor(DCA)$l HDAC inhibitor(apicidin)g 37 2%
5 GFP #3A8] Add. (B) DCAC apicidin A3 GFP2 @& F718 RT-PCRE 9l

(A

- 24 -



ErE epigenetic regulator® A8l FEQl reversineZA donor cell® 833 <l nuclear
reprogramming < %3822 MTT assayE T859 donor cell®] TiE¥=E BFtc A= 3}

At} (¥ 16)

MTT assay-Donor cell

160 -
140 -
120 -

100
® Col1vsCol2
80 - — Plot 1 Regr

60

40

20 -

{%) (eAIMNS ({80

1 10 100
dose {uM}

1Y 16, AAE reprogramming=s H$ 4E v 23 Y
!

A donor celldll Z}2te] =9 reversines AAS F 49 B3 & MTT assayE T3

MTT AEEA A AAE EYZE reversine A F29 272 A3 23 10uMe] sXdjA 4
g 92 35 =7 HHO}/H]*‘W]H DE 8= H {1}‘%’_ NANOG7} 42 ¢ wdstqin. o9 2
[ 3.2

Reversine (uM) 0 5 10

NANOG

Prolyl 4-hydroxylase B

GAPDH

19 17. reversine®] 23t A donor cell® reprogramming S+

reversine 1OnME 4¢9 X3 & FHAHE Eo|4 Al
AE Bo|4Ql §el Nanog® TdE RT- PCR=. 213t

o

9 Ze A78 Ed PHe) Yol HA P
- HDAC inhibitor® A2)ste] §3uao) =
O T

T AU(T B M EF reprogramming

Al A ear celldl DNA methylation inhibitor
Al A4 reprogrammingS =% T AS o

Al
E219] reversines 3yt

1o,
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5,) AAE reprogramming 4-89] 2% reprogramming A& 29l

O wAA 2EEE A §, A=2vd IPE F% 8 2E ¥d AQA9R 779 : Donors} 4 A=
of obAEe}t AAAE AYsti= ©, 22 DNA #Hdst 48 z &
modification®] 4ee} GFP #gate ofd A@4do] J&AE ChiPE B3 A+t =
GFPZd < H3-K4e| vgst Aoy dago] 0 e ¢

DCA : - - T +

Api: - + - +

Input - —-— ——-—- =

AcH3 1.0,.09,09,15
Ac H4 10,20, 11,34

H3Kdme

10, 17,26,51

a9 18, A4 238 EE A2 ¥ histone medification A%

Donor cell3} ear celle]l DCA %2 apicidin® Ax§ & 2427k o] ChIP assay
modification 43 #&

%3] histone

i

O EA|&9 reprogramming FH 4] 2 03| 2E 9l A Fo] A} AV AAES 2H3F)
TH Sl T AFBA =& AR ZALE 98] Z2vbgld AP HFTS F5 VS 2E iz

2
¢l DNMT¢® HDACH dgdwke] W3} oHE AR apicidin 0.5uM *x 23 HDACI1®
RNA % ©ido] Wi gol= ATt 37t gt 28y DNMT18 459 & RNA9 @dlde
¢ BT #dhse 23 23T (29 19). WEkA DNAS vEsbe] %3S & 13|28 o
DNMT+ reprogramming®| o] 7FsAlS eldE 4~ 9o}

Apicidin{0. 5 uM) . + Apicidin(0. 5 uM) - +

HOAC1 HDAC
DNMT1 DNMT1
GAPDH g-Actin

9 19, 44 23 24 X F epigenetic modifier?] %) w3}

Donor cell® ear celld] apiciding A X8 & 24417+ & RT-PCR¥ western blotS 3%
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6) FAAME reprogramming 7|& -G o3 HAHA QA TLA A

O HAE AMES QLA oJg ¥ AR EA= 2|9 GAE ¢ HAs)slo] ARE AF
¥, GFP 28 & Zotrgirh RAsA] e diolA daE Tdshs dI ko] GFPE @84t nf
2t BAlH A o] dAE A5 GFPY 2dE AT A FuSAE A T FFAE
M GFP 2do] dojur] ged), dateAs Sassh (L@ 20). o]9 22 AbdL =)< A
¥48d 3|£E modification® DNA wEd3l2 zdsls 59 o2 714 F83 reprogramming
factor7t &#|g-& AlAlsteh

30| LA YAl a2

T" 20, A SR 9] FaelMe] GFP #2

Teh4 GRP Rdo] A5: AALE A B4 ae ul, Axe WAEdo] ATz $o|

%7 WehbeA Fohur] Sl8), AALE AN AA Ao ao|Aaisich 2 A} opalg} 2ol

AYHoR MIEE WA Yol Aol GRP} RHATH (18 21). ol= 271543 B4
AFAE el 2ol FasH, A4 WAEAL 18 S48 A A Azhan

014 = 8MIED]

(mosaic expression)

SOl Al & Hi B D)
(GFP expression)

2 210 BA A A 9] ear celle A B4 F reprogramming T3
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O HAY AAEY ABA £E BF: 24
58 olge
5ol wreaa gl
30%o] At} o] 9f Z2

=
2 derAQl AAEL HA A BA 287

SEOR )

HA o] AAEE o]&3 AMEAE 3HS WY =
2o} 107k 9 g2l R Ak 1716719 wjol7t o] &EHJor i l
£ 60%3th YA 1509717 A3
AL B3 NG ABA HAE 2

Bls2gh ot (3 2)
Embryvo transterred 1,716
Recipients 10
Pregnancy at day 50 6(60.096)
Term pregnancy 3(30.0%6)
Live offspring 15
% Alive from embryo transferred 0.87%

mi|

= 2. EAE ear cellE ol &3 AHA &&

A3 A3, ofe Rel 71=d A

2k Al B ol9t B AR n|Fo £ W),

<iB| B #10] E2H8 A E-A| = 2] >
J| = = o
I 1 9 3 4 5 5
(Kg)
1.17 005 | 141 | 102 | 128 | 129 | 107
<HBE #20] EAFSE AE-A S A >
A= G F
15 3 i 9 3 4 5 6 7 3 9
(Kg)
1.45 158 | 156 | 123 | 152 | 161 | 133 | 156 | 122 | 146

¥ 3 AFA A AR B4
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O ARAAA S o2 ZHo|N| GFP ARZ : B4 el FAHEE olFete] ARAT B
o GFPS| LU o] AFA UEATA oh7] 34, ARALAE S234of 15 240
GFP 28952 2413 % o 45el B2k 1 A obd) 19w 2ol 43, = 52 3
A% 2AdAE & DG, &, 473 59l ZAAAE GFP RARA B, 919 2
de AN AALE AT BANAL FFo'e] 2% o} GFPL AR A 9 2Anolr). o]

A

& AME 8o]4] AF GFP7 S vl BAHQl WAL #A HYoy 7 zHoRe

o] A=A, 22 Eo|H9 epigenetic7| Mol o8] GFP7} 2t7t o} 2 Wd o] 25 A Hr}
£ de

23] 22, A% si72) ele] 7 A7l Al GRP 9E 24
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C AAE reprogramming &
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