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Abstract

Nowadays, it has been shown that bovine cloned embryos can undergo full term development.
However, the developmental competence of reconstructed embryos is still low. One of the major obstacles
of somatic cell nuclear transfer (SCNT) is incompletion of epigenetic reprogramming. Interestingly, it has
been reported that treating embryos with trichostatin A (TSA), suberoylanilidehydroxamic acid (SAHA)
and Reversine can improve the completion of epigenetic reprogramming and thereby allowing the increased
cloning efficiency. Thus, our study was undertaken to improve the development of bovine SCNT embryos
by treatment of embryos with TSA, SAHA, and Reversine to investigate the relationship between histone
acetylation status of embryos and developmental competence of SCNT embryos. Treatment of SCNT
embryos with either 25 nM TSA for 12 h, 1 uM SAHA for 6 h or 1 uM Reversine for 6h after fusion could
significantly improve embryo development to blastocyst stage. Meanwhile, SAHA and Reversine treatment
could improve pluripotency, epigenetic and imprinted genes similar to i vitro fertilization (IVF) embryos.
Importantly, SAHA and Reversine treatment significantly increased the level of H4KS5 acetylation.
Especially, the embryos treated with Reversine could get 25% full term development which is higher than

the non-treated group that had only 11%.



ey

AN TTUY T NI, e

UNAAEDNTHY NG

SRR VLT T U U SO O PR UURURPRRIN
TITU RN IN . e,
d' o
uni 1 uni
o o = A o aw
1.1 ANUAAYUaz NNV YNNI, ...
1.2 A00USEAIAUBINITITO. ..o,

1.3 UDUIUAUDI IATINNT IV -,

1.4 MOV AUYATIV HOZNTOVUUIANLAAUDAIATINGIVY. ...
P U [
1.5 U3 TotiNAIAI10E TAT U oo
NN 2 MITNUNIUITTVNTTU oo,
A Aax o A Ao A o a3 9
NN 3 IBMIAUTUMNIIVY A ADIUNINMINAADUNVTOYD. ...
Aan o Aa Aav A o < 9
3.1. AFMIANHUMITINY 1Az A0 IUNTIININAABIAVTOND . ...,
i ) = 9 .
3.2 MINAaedn 1 anuautuazszeznaimuedy1uns 19 Reversine,
SAHA 1182 TSA tWamyse@ansaums 1aauiala. ..o,
3.3 MINAABIN 2 WNAVYDI Reversine, SAHA 11ag TSA NUADTLALVD
histone acetylation L4agMIUAAIDDNYDITU TUAIBOU A TAAUNI. ...ooreee...
v H Y
3.4 M3INAADIN 3 HAVD Reversine, SAHA 11a2 TSA NiA0oAsIN5AITIDILAY
A a Y o ) o 1 2 QIy o o
gnitnaula naannmsdrerhndreeulalnauiialiladsu...................
VNN 4 HANITNARDIAZIVITA .+t
AL HANTINADDL. ..ot
4.1.1 HaM3INAA0IN 1 HAYEINTNATOUAIY TSA ABMTIIITY
Y9180 U 1A InautwasAUMNYDIAIBDUITIZUAA TaFa...........
4.1.2 HAM3INAADIN 2 HAYDINTNATOUAIY SAHA ADNITIS Y

Y946190U 1A InautasAMMNYDIAIBDUITIZIAA TaFa. ...



1318y (719)

4.1.3 WAM3INAABIT 3 HAYBININAAOUAIY Reversine AON131930y
vouhoouInlnauiiuazgumnvosdisouszozumalada. ... ...
4.1.4 HAMINABDIA 4 HAYRIMINFeUIRoUTEHIN TSA, SAHA
I1a¢ Reversine ADM393yvassaoen lalaautiuas
AUNMNVDIAIDOUTLIZVAA TATE. ...
4.1.5 WAM3INAABIT 5 HAYD TSA, SAHA 11a¢ Reversine /0
MILAAIOBNYBBURINITE pluripotency, epigenetic
MRS IMPTINtEd. ...t
4.1.6 WAMINAABAT 6 HAYDI TSA, SAHA 1182 Reversine AA13LIEAI00N
YBITTALVDINIANNYLENAUDI8a IAU (histone acetylation)

T U IO AR U e

Y a J
L 11310 1 1 1 P

= 9
VNN S AFUBBLUBAUBLUL ..o,

VITUYPNTY
MARNUIN N

521090

16

17

18
18
24
25
31

32



AR ILITIREAN

= J = N = a J 9 .
AN 1 ulWLiJE)'i“UfoJuWNG] A lumsinTeimsani0onUeBUAIY Real time PCR



a3y

a
MAN

N

4.1 UAAIHANINATOUAIY TSA NANMTUTULAZ 52821 N1 AONITIT 1Y

VDA IDOU L P AU T e

4.2 UAAINANINATOUAIY SAHA Nanududunagizezna1n1eaomsnsgy

VOIAIBOU A TAAUTA. oo

4.3 UAAINANINATOUAIY Reversine NANMAUTUIDL 528210010 ADNI3 1Y

VOIAIBOU A TAAUTA . oo

4.4 UAAINANINATOUAIY Reversine NANMTUTUIDL 528211010 ADNI3 1Y

(Al A o 4
V042091 1A IAaUHILAZ TIUIIYAR ICM UAZ TE..ooeeeeeeeeee e

4.5 MIUAAIOONVBNEY Octd, Hatl, Hdacl, Xist, Ndn TUAIOOUTSOZANY..ovvveeeeeeeeee,

4.6 MIUAAITZAVUDY Histone acetylation Y04 H4K5 Tuaioou lalnauil

NgNNAAUAIY TSA, SAHA, 118¢ Reversine N5202

J 4 =
1 1¥aa, 8 aa uawmcﬂma ........

4.7 ugasgn InInauiiee1y 9 Wounainaoaninaa1nn3 14 Reversine Aududu

1w o I o o A J
1 uM UNﬂUﬁaﬂ@utﬂuma’] 6 GH'JT?JQﬁﬁQL“B@?JL“D'aa

13

14

16

17
18

23



o w d‘ d‘ o av
1.1 ﬂ'J1N%T]ﬂﬂlu!!ﬁZﬂﬂﬂslli’)\‘lﬂmuﬁ”lﬂﬂ"lﬂ1§3ﬂﬂ

o o A o 24X Y, ) < ¥
Wﬁ\TﬂWﬂﬂ'J']iJ?ﬂlﬁﬁ]iufﬂ'iiﬂauu\‘]ﬁﬁ'J!afNQﬂﬂ'JEJHllﬁ]?ﬂl“]faaﬁ’]ﬂﬂ’lﬂlﬂl‘!flﬁ\‘lllﬁﬂiu&ﬂg

Jd a

(Wilmut et al.,1997) iHuduun 18 swauanudiiaeiiosludaisiadug wu vyduing
(Wakayama et al., 1998), 1A (Kato et al., 1998), LW (Baguisi et al., 1999), 413 (Onishi et al., 2000),

WYUIN (Hayes et al., 2001), 141472 (Shin et al., 2002), NF2A18 (Chesné et al., 2002), i (Galli et al., 2003),

A

a® (Woods et al., 2003), qﬁ' 9 (Lee et al., 2005), N52UD (Lu et al., 2005), wi5n (Li et al., 2006) L1AZ D

(%

. I I < o @ o 2 ! o <
(Wani et al., 2010) 11 udu ag1a'lsnay desnadinavounalulagns Inauiialdun anudusalu

g

'
o

a v Jdo } a a o I a ] o ] ’o' v o [
MInangndalsadiaguin uazianuralnavesgndainmna wu aaNvia vy Timindauinain
Un@A ¥S01na large offspring syndrome (LOS) Hinvutalvg szvuniwaunieladuivan

o 1 R A v aAav o Y a A o A dg! =K
NHAAINA VLN ITerareanznete i ldlseanTamlunsii laauiiagauy uanga
[} o < 1 { [ 4 a . .
Tddszaumadnsaumninads sutideau191n donor cell 50 donor nucleus LA A epigenetic

' 4 o . 4 a
reprogramming 10@uY38l lumangunisildnszuauns reprogramming vousaaauunylding

v
a [

] 4 1 a a o 1 {
’f)fJ'Nﬂ'iJ‘iJ"ﬁﬂl@1%%5%’JEJLW3J’f)@“l31ﬂ15l%3mulﬂﬂiﬂﬂlﬂﬂﬁﬂﬂﬂuulﬁl (Wilmut et al., 2002) INIIBNUNT

¥ g

ﬁauwﬁ’wﬁwudmﬁm53ﬁf‘i’ufmau"lclfﬁﬁﬁqmgawﬁaaaﬂmﬂ%’ﬁiﬁu (histone deacetylase inhibitor) 1%
Reversine, Trichostatin A (TSA) 18 suberoylanilide hydroxamic acid (SAHA) &4 mﬁuﬂﬁ LANTNIN
m3Inauiisludisouludatvatowiia NYDVINT (Kishigami et al., 2006; Rybouchkin et al., 2006;
Ono et al., 2010, Costa-Borges et al., 2010), In (Enright et al., 2003; Shi et al., 2003), § 03 (Zhang et al.,
2007; Miyoshi et al., 2010) ttanN52A18 (Shi et al., 2008) gofumemulszansamnisylaauiie
TuTa Sesanewiiavesasad anududu szoznafimutz ey Lﬁaﬁﬁamﬁué’mmﬂmﬁmﬂumu

MUUANDDAVDIAI0DU 1A IAB UL

(Y] dJ a v
1.2 'Jﬂﬁ;lﬂﬁ%ﬁﬂﬂsllﬂﬁﬂ'ﬁ?ﬂﬂ

1.2.1. tNOANHINAVDA reversine, SAHA 11ag TSA NA0on1M 31030 200U In Inauiia

1.2.2. iilensuanumuiuuazszeznamming oy luns 4 reversine, SAHA 112z TSA

A

v Y
1.2.3. 1N0FANYINAVDA reversine, SAHA 11ag TSA Nliaooas1msnineazgninanasaindiern
v 1 Y v @
#2001 14 1AR IS
1.2.4. \N0ANHINAYDA reversine, SAHA 118 TSA NiADTEALUDY histone acetylation AL M3

Hana0enVosu lualoeu



1.3. Yo UIUAY09INIINIIVY
' 9
ANBINAYD I reversine, SAHA 11a2 TSA NUADOATINITNIYUYOIAIDOU OATINITAINOINE
o (R o 2 < J
derindrvould ladaiyu Tasvimslaauiialagly i Tusvaraluy Tamadiod usadauuuy
@ J v 1 H { . { 9 9 1
WA991INNITHADUIINYAA UNAI90U 111171 reversine, SAHA 1ag TSA AN U UA194
529211819799 1gazfufindas1N151n3Qv0IAI00 U LAZAMNINYDIAI00UTT oz Inda (11
o J g o a o 1 A . A
Huead) nnduhnsnaaaioou In Tnauilalaeld reversine, SAHA taz TSA innududunas
Aq ¥ 72 o a g o o Ay Y o = o .
szoznan e siduduaraladagege vinuuihdiooudn 18 1N 15ANB152A VU0 histone
. = [ 2 o w 1 9 Y v v v R o ¥ 9
acetylation ttazMsHaARI0ONY0BY nasnntuihatoou lldedhnliladiyu duiindasimsasies

uazms ldgnina naziiignuie nsegnimauT ¥In15ANYISZAVYD histone acetylation HAZ N1

LANIDDNVDITU

1.4, NEBE) @Az (1) 1aZNIOLIUIANNAAYBIAIINTIFY (Conceptual Framework)

0o A 2 % . A £ s Y A Y

ANNa1T UM IAaulIYUegNUNIT reprogramming NN IUVOIEAAAULV LN 1]

NILAAIDDNVBITUAIBOUIAZNEoUNUNA N15 19 histone deacetylase inhibitor 019%2811%10A
4 a ' ¢ X 1 A o a

N3ZUIUNIT reprogramming YOUFAAAUUUUIHINADEIAUYT FIVZFIONYOATINTIIG YUD

% 1 Y [} 1 [} o 9 Y- Y% d‘ a [P=} a A
A200U NMSHIAIVIAI0aUYATINT1er1n 1 TAda5y LLﬁ%QﬂﬂLﬂﬂMWl‘lNNﬂQWNNﬂﬂﬂ@

d H v Aa Aawv H ) a v

1.5. Uszlarinmanazlasy wu mamennslunsans aaansiag a4 sazrganuninansIa
d
Y152 e

P J [ a {
']J'§$Iﬂﬂﬂ!ﬁﬂ"lﬂ’ﬂi]%llﬁliﬂi]"lﬂﬂﬁ‘ﬂﬂaﬂﬂ ﬁamm%ummmimﬁ mmm’fusﬁ’u HagsLezIaN

' v 9
minzanlumanulszaninmnis Inautisla lasasimsasiewazgninanasaindrerinldin

v v

9
AT ?]ﬂ‘]/l\iEJ\WIZ'TUGﬁIE]yﬁ histone acetylation LlfwﬂﬁLlﬁ'ﬂQE]E]ﬂ"lJE]Qﬁuiuﬁﬁﬂﬂuﬂﬁﬁ]1ﬂﬂ1iﬂ3\lﬁ}38
~ o 9 A a o a A aAa L a @
a3 uwaga‘w"lﬂ‘lﬂmuawmm’;mmﬂmmuumwm WHANUANUWIUNTEITIFINITTEAY

UNADE19I08 1 RITL

1 a A av 1 v
1.6. uwumsmﬂmwmduiaﬂmawamanagnqmﬂmmﬂ

Y
=1

4 s}dl 9 = XY o 1 Y v v Aawv ] [ ~
@Qﬂﬂ'ﬂﬂg‘ﬂvlﬂ%1ﬂﬂ15ﬁﬂ']eﬂ’3i]ﬂu %mmmuﬂﬂmﬂw@ﬂiwﬂuum%iuwmmmmm1/1

[ o [

! [ a 1 4 a a (% v Aa { A v
Lﬁﬂﬁ‘ﬂ%\iﬂﬂﬂ?iﬂﬁ@]ﬂﬁ%ﬁ@ wu nsudadad WnIms TuumIneae wazaniul ﬂﬁlﬁﬂ?aﬁ}@\‘lﬂN‘]

q



VN 2

NIINUNIHIIIUNTIN

0o g A 2 "o . A @ Y A q ya
ANudusalun1s Inaui U gnuNT reprogramming NANYI VO ITAAA UV UIND T
MIUTAI0DNUYDITUAIDDULAZYNOOUNUNA (Mastromonaco and King, 2007) 91031831UN L
' Y dy v 1 A (=Y A Ao d U a a
wnounitludreoulalnauia wuninisuaatosnvoddunsuuaensigau lavod
(% 1 t:l'Q a = ::l'a Qdy o 9 A a a [} 1 1
areounralna nisuaasesnvesdunialnaiiliinaanuralnavesaroauluszezaigg
{ 1 4
(Bourc’his et al., 2001; Daniels et al., 2001; Bureau et al., 2003) 117 reprogramming i 'laay sl
MeveenunuAadnAveInalnn15AIDANNITUTAID DN VYD I U (epigenetic remodeling) 13U
DNA methylation 88 ¢ histone modification (acetylation {91 methylation) (Li et al ., 2007; Vaissiere
= ] A = I A
etal., 2008; Wu et al., 2007) N3z UIUMIAIMYozisNavu llsauaa laveaniumsnasuuilaq
A A ' A A = 1 N A A a a = Ao Y A
Ao MIANYYDZIENA HIoAINYozIsNiaoana1n lUsauaa lau Tunisidunienlmniinlay
< s & oA . o Yy A a ' a = 2
Li’)ull“]mﬂ‘ﬁuﬂﬂﬂ histone acetyltransferases (HATSs) Tﬂﬂﬁ)wmmmmwgazwmawTﬂmu
{ a a g I o
FaTau (histone acetylation) wah lavinmsdueznaiidunsimatedszquanvesTsaudalau
o Y = 1 A A d‘ [ (% = = A A
MInusaaegasznIalsauaa launduny DNA anad DNA 3enarainagioonain llsauaa lauy
a @ % .. Y o v v [ I 1% £ A .
HAZINADOATHAWUTNITITN (transcription) 1@ 1 1UeINAUAY 10U l41onA2%19A0 histone
deacetyltransferases (HDACs) vziininisdnyozisiavulUsAudalavesndinalid Tusdu
= 9 a % v d' % 3 = % v =
galaundadlszquinuaunanuseny DNA Nudadlszgay aduua1s DNA 339un T1sau
= H Y a g . 2 a .o Y =
ga lauuuuaunalu heterochromatin 9NN transcription ll‘JJUlﬂ NITAIUANNITUTAAIDDNUDIYY
o k% o Y a a ] a A =R Il a a2 A
annsainldlagri liinanmsauryezisiansedsyezisnaoonain Tsaudalauuudio DNA
fidunusvesduiioyniuay n13f DNA azvaa3i Uy 1wy heterochromatin H39Aa 1867
I g’/ 3 [ % a oy/ { o
99n11U euchromatin HuAUAUAMZVe TUsAUBa TaudalunzlnatuldsAudalauveuiiaz iy
[ o 1 Id 4 ] 1Y)
AUa18 DNA ud2vaa23uud w1y chromatid 14A192H RNA polymerase lsienuisadisuane
DNATS 111N an15ua A0 0N UeI8Y 1AD 1M 1N I histone acetyltransferase 111311
Y Y Y
RNA polymerase @14150101019UN VA 18 DNA A1 U UAA transcription Yu 16 a9 ugaluuy
1M1z @uv094ATEUIUNT histone acetylation DIVAINANTENUADAITNAUIVOIAIDOU TAAUTS
Y
a5l histone deacetylase inhibitor 92 11/gud1n15911914 U0 histone deacetyltransferases iwam i
] a ] = a A = 1 A A @ o Y
vyoziria lugnaseonain TlsAudalan usedegaszraneTlsAudalauny DNA anae i 14
@18 DNA 394A21810887 @49 a 11 RNA polymerase @18150141419U AU @18 DNA L8 ILNA

transcription ]1??1) (Hoshikawa et al., 1994; Taunton et al., 1996)



91035189141 2004 TA® ChentagAM e AUNLUIN 2-(4-morpholinoanilino)-6-

=)

) o 4 .
cyclohexylamino-purine analogue A1 W VY 1-10 pM #1815 1823111158 myogenic

d v

. @ I J A A wa . . A o
progenitor NA1 Tdduadasduniiaaautiaiv multipotent mesenchymal progenitor UaZINDUN
o

N

a
Y

¢ ' v Y f { ° { 4
wadauaoh la lhiassdothinimuizauaemsmieniliilasunlasdllillusadnizan
o Y { I o’gj wa
(osteoblast) ¥30 13a8 1U3iU (adipocytes) emrslasunacliuaadnaes]d vnquania
o A ~ o s (A v o I 73 ¥ a H
vosmsartina i saieninsaandasuntacan (adult cells) nauundusaaniauonass
=R A =Y dy J . dyoj = J . = wAa
AUITYNTTLANUNIUIN reversine (Chen et al., 2004) UBDNIINUYIUIIYI1UI reversine mqmﬁum“lu
Y U
A156U 69 NMMII tay MEK1 11910 un151@uny acetyl 1A T 5@ histone3 (H3) 1Aanilu
hyperacetylation U9 411/ 5@ UFa Tau3 (histone3) MO UNY TSA IINAUAUUAVOI reversine
A P < Y Yy A 1 9 o . v w1
Aa11150 reprogram taas1ane 1t usadaune 18 39493181111 reversine INATOUAUAIBOU
=) 1 A o . < v . v < .
TAauUUIZNUANININNIS reprogramming 1T ued198 Faluilagiiunlalin1s@Anun reversine
nual00U Inauils 1o Miyoshi tazamy 1 2010 @A reversine NUAI0DUANS InaUTIN
FEAUANWTNTU NI 0-10 uM 1Az IUNITNAFDVUANAIIAY WU reversine NTEAY
v r 9
ANUANIY 5 uM a1 12 F2 T @wnsa ldnuiuuaid laFaganngudug sauNInNguaIuau
. . . A a oA < A i < .
suberoylanilide hydroxamic acid (SAHA) 1590 N%¥® ¥ WA D vorinostat 3 1114 histone
. . = o & o & g o A = ' = o
deacetylase (HDAC) inhibitor 8 0@ 3% ue1360 8981 1o HDACs N qNTUT 1B UIREIAY
v Y
TSA NA1WI1T0EVIINITNI19T1U class T AL 11 Y09 HDAC (Marks et al, 2001; Marks and
Dokmanovic, 2005) ﬁ?ﬂﬂmﬁﬂ\l 1JAV04 vorinostat NAA18 TSA H1VLAINARDAITLINY reprogramming
I~ ] . [
¥94 donor nucleus 1a1lluo8197 Fegpandoenvus1va1uil 2010 Tas Ono Hazame AnyudSouioy
NI UNIZYD HDACI LABZAIFY vorinostat, oxamfatin, valproic acid (VPA) 1agsny1a100U
vy Taauiad oAUt N uLANA19AY HAPINNITNATO VNI AUTNTY 1 M vorinostat
) A o a = sd A A o o Y Y
1381 96 $2 19 ANTNNTIUIN Ve Iadagagans 70 losidud iweMeunuseaunNuduIY
Y ' ]
0,0.1, 10, A% 100 uM vorinostat UONIINUNITSNBIAIBO UMY IAAUTIRTZAUAMTNTY
. o A o a = /3 o
0.1 uM 1A% 1 uM oxamfatin 1781 96 T2 TUI AWITUNUTIUIVVAIE IaTAFID 66 1loFIFUd uag
J 2 14 o W i [ ] [ I A o
63 WosiHud auday uaszAUANMTNTULANA1aAUYRY VPA lTuaunsamiysiviuvaraladga

4 o w 1 A ' o Vo o
1 (Ono et al., 2010) uazilothdvouny Inauileszey 2 ivaaninradisau redn luUdumidasy

=)

o 2 { A P-4
N52AUAMMTNTU 1 uM vorinostat A1 1FDIANTIUIUGAUYAUNA 9.4 1WlosIGud ag 1 uM
. A o = a 73 A o o - A
oxamfatin 1NN T1UIUGNHYNUNA 7.5 100515 Ud 1Ho1feuny 50 nM TSA (2.6 1osiFud) dauna

g’/ v o A o o’gfl
Y94 HDACis NI 06283 saiusiuiuveanltayaasu 1y (Inner Cell Mass, ICM) azaanis
. S d' ] [ LA
apoptosis Y83 ICM Tuszezuard lnda vz VPA Tiaw15oileanunisaieveuswas 1ussey
vara lada la (Ono et al., 2010) 9IAMNAVDI vorinostat NAA1IVIIAY W N sz aNTAIN

. o A Y [
reprogramming V94 donor nucleus TumssTaauialalamuny



A g ' 9 A a A a =

INTIVNUNLNOUHHIUNVIINS 19 TSA et lszdniainnislnaunadseay

o < 1 @ 4 ) ' v . . .
ardniuduedrsuinlunislfludaivatoyilamu vyduing (Kishigami et al., 2006;
Rybouchkin et al., 2006), In (Enright et al., 2003; Shi et al., 2003), @ N3 (Zhang et al., 2007) LD <

F2 v v Y

N3ZA1Y (Shi et al., 2008) HONVINY TSA GIFIYNNOATINIIAADAVOIAIVOUNY IAAUTIDNNIGN
MnaudalununnuAadnABnale (Kishigami et al., 2006) 1INTIBNUNUINTLA acetylation VO

v ] ] Y
lysine NAMHUIA VY histone H3 11ag HA ¥99a200U InauHIlAANIUHaI A UNA 180U T
TSA (Iager et al., 2008; Li et al., 2008; Rybouchkin et al., 2006; Shi et al., 2008; Wang et al., 2007)

9
UONIINUTINVIT TSA ¥I18aAT2A YU DNA methylation LA ZNITUTAIDDNUDI DNA
s Y o 1 A a v
methyltransferases TwwaaauuuutazAlvou Inauilaonaly
A Yy 9 ) A a o A ' 2

NNTUNNANINITAN M5 s aTiay 1l lunszuiunisi Tnauieaunsasemy
[ a o 1 Y A a 1 a a 1 ] @ 1A = a
gasImssyvesalseutas lagninau lifinnwdalngd ed1elsnamdslulinsdnuziiaves

~ Y 9y gy ~ o A o & = g 2
#1510 AN T U 1Y sreznatmruizay lumsiilaauiala asuulumsanyinsalioy

mnsaneluiFesdana medsulgaldmsTaautslafidszanigegea



UNA 3

Aas o a a v = o [~ Y
ABNIIAUUUNIFTIVEY !mzamuﬂmmiﬂﬂam/mumay’a

3.1. 3EMsauiumsITe vazamuimmsnaasyfudeya

I o (A J o A a o 4
léonaassguditoma TuTadiooutazsadaunuia un1Inedoma lu Tadgsuis 1o
o a (% 1 A a 4 [ = ] a s A
Mmsnaadioou Inauiia MsInsIEHszauveImsdnyezisniavu lisauaalaueen tazms
= o 1 9 4 A o A v 1 s Y o a a [
uaaseonvesduludisen Taglgvhsuguditomalulagdiveuuazaaauniiia un1Ie1dy

maluladgsuismernnsdedhndioou InTaauiialiun Tadasy

3.2. MINAARIN 1 ANMYNTUIAzSzazamINzan] UMy Reversine, SAHA 11a2 TSA (Wi
szansmmmslnauiiala

ad G ¢y
3.2.1  IEMIAIYUBaaA UV

o < o 1 1 H

mswsen I Tusuaaluyla shlasnudlealoy Tamad udws 13 luinndevue

) A aa o ¥y 1 A 9 ¢ & a v v v
WvieatlPiams ns Inuvuidisiyealeueansdead 70% NNUNaDNAINIIAIUNBNIAZA I Y

[ 1 o Qy Aa v Ao & Qy <3 1 4 o ]

ponnndIunszgneoy  ihrummisiaaiusuanqudmimadunu@eusadudniuwunszn

A o g’/ a So/ .. . . . . .
dlaatlaniy nntu@uiier OOMEM (Minimum Essential Medium Eagle, Alpha modification, Sigma,
USA, M-0644) + 10% fetal bovine serum (FBS, Gibco, 10270-098) figanigil 37 °C aeldussernisi

= . . AQ' a tg Qy U d‘ dy o d‘
U 5% CO, in air L“]iﬁaﬂVﬂ‘].li‘]JaTﬁ‘ﬂglﬁJLﬂiﬂ]ﬂlu%ﬂ‘lﬂﬂﬂfujﬂﬁiuﬁu‘ﬂ 4-5 ypamIaes Mmalasu

Y
o

X s o s a d 2 7 = X Yo A Y o 7
WenasaEaaNng 3 U aEadas YANMIURead WveemsinesldilSuaung udnityad
4 [=~1 Eol
Nunaia 3 Wwsude1u1181 OMEM + 20% FBS + 10% dimethy! sulfoxide (DMSO, Merck, Germany,

g ! o P o 1 5
116743) a3y Blululasmumar seuldrziiusasnuaudal’d dhunasaluiiler OMEM +
3 o Y R 1 Y . A Y] s v d 4

10% FCS iunaiuu 2-3 1 udrv4desisaane Trypsin /EDTA e I¥isadusneenainnuilumrag
4 A v & A o v sy
@7 WUNE N 4 miiunezihnlathusadduuny

W

3.2.2 FEmaesanlslanaradug sy

S o ! ' v ' ? ° a wa
wuselilannlsandailaous 1 luinndovaindiiewlfjidams udr 1dduvina

1 v =~ 1 @ 1A 9 ] 4 o o A 1A
18G panNUNTEUBNRAYIVUIA 10 ml @ﬂhlelﬁ]WﬂQQiﬂllﬂJﬂMLﬁuNWuﬁuﬂﬂﬁWQ 3-8 WU, ‘Vnﬂ"liﬂﬂmﬂﬂllell‘l/]

g’; Ia @ ] [} ?1‘/ ) %
Nrumaanydareued1eios 2 $u 11u1d191u11181 modified Dulbecco’s phosphate buffered saline

(mDPBS) + 0.1% polyvinyl pyrolidone (PVP, Sigma, P-0930) neunazii1ld@esluihodmsvnes’]y

Fallanguiine1@10 mineral oil (Sigma, M-8410) e ludaaau 20 1u/100 pl iendeslildsznoudae



TCM199 (Sigma, M-5017) NANAI8 10% FBS, 50 IU/ml hCG (Intervet, Netherlands, CDN781851),
0.02 AU/ml FSH (Antrin®, Denka Pharmaceutical, Japan) 48 ¢ 1ug/ml 17 B—estradiol (Sigma, E-8875)
il ldesludmigi@esigumgi 38.5 °C noldusson el 5% Co, in air (Funa 21 ¥ Tua

(Parnpai ttagAME, 1999)

3.2.3 mImaatundgaesnainly

ndnnRes v 21 $Tu ngeuisaanydanenaiu 0.1% hyaluronidase (Sigma,
$-3506) Hdaiaaenusyes metaphase IT (MIL, 3 first polar body) tievhlisaiiundeaeaniaely
micromanipulator (Narishige, Japan, model MO188NE) Meldnang inverted microscope (Olympus,
Japan, model IX71)IﬂfJﬁiJl1‘liGlu1}’1mﬁ1dJ 5 ug/ml cytochalasin B (CB, Sigma, C-6762) mﬂﬁ’juﬁlﬁhﬂﬂ
udtlmeuvausanlaon WS naumile fist polar body MntulFnlanali¥ first polar body waz
T Tanara@uiofld first polar body eoANIsZIIM 10% AsNTOUHAdITINIYATUARLARIEMNS
ihauiigaldludends 5 pg/ml Hoechst 33342 (Sigma, C-2261) udadunanmeldndesganssenini

ueavans laToan

a dy A P
3.2.4 MInAasaanuiuulaziyoNtyaa

o 1A a = o = s Y J 9y 1 J
nnme lingatiundoaduandamasauuuy 1 waa (uaduRuguna1s 14-16
9 a .. . ) o A s 9 9 o o P
um) W 1luusna  perivitteline space  MNHUINIMTIHRMFAaNITRUIMIAY  Taeii lunia
4 g}/ 1 %,'
wasauuuuudlInsaz 1 1y T135znnalateasatnaves fusion electrode 111181 Zimmermann
. . . . | Y Y vy
fusion medium (Zimmermann Uag Vienken, 1982) woumaaaenuae lihnszuansa (DC pulse)
A A A 4 . .
N1e1AnToNYAs (SUT F-1, Suranaree University of Technology) A1uuseluih 24 volt
2 1 4 @ @ Y ) 1 S .

WM 15 psec 111 2 A59 aotiieany wasvntiuazii 1u'lddhalusiner TCM199 (Sigma, M5017)-HEPES
. Y o 9y ) =2 A a 1 Y g
(Sigma, H4034) + 10% FBS uawin13 1 $11u9 Jeasramsiaendaves luiazsaaduuuy aniu
[ S A a % <3 {
Aammziraaniouaanu 1Unszdudio 7% ethanol (Carlo Erba, France, 414607) 1ilunai 5 wifi f

aaraiviee udi l1@eeluiihenis 1.25 pg/ml cytochalasin D (CD, Sigma, C-8273) 1ag 10 pg/ml

Q U

a

cycloheximide (CHX, Sigma, C-6798) lugimzinesnguvgi 38.5 °C meldussennist 5% CO, in air

U

a3 o .
Wunal 5 9 lue (Muenthaisong (e, 2007)

.&' v 14
3.2.5 ﬂ1§!ﬁﬂﬁﬂ39@ﬂ1uﬁﬁﬂﬂ!!ﬂ]

o

A Y Y 1 %,’ . . . . . .
U1 ﬂlﬁ WWHﬂTﬁﬂ‘i%iﬂuuﬁTMHaENGL‘H‘L!RH modified oviduct synthetic fluid with amino

acids medium (mSOFaa, Gardner azAMY, 1994) Tudaau 20 10 Ao1i181 100 ul N1l 38.5 °C



EY S < o Y o A o 7 X
Moldussenadil 5% CO,, 5% 0,, 90% N, 1lunal 2 7u udrradondloouszey 8 waa luidea
1 [ 14 1 o ] %} [ 1 [ %l d’ a 9y
sawnuwaaynei 1aTaluiiier msoFaa Tudadiu 10 1u aeti1e1 100 ul Ngmwngil 38.5 °C n1eld

A . . < @ o = ¥ ) =i a o
VIFHMANY 5% CO, in air HUa1 5 I Mmalasuiinenn 24 ¥ 19 1aziuNnNNISRI YYIA?

9OUNNIU

3.2.6 MINAADUAIY reversine, SAHA itag TSA

3.2.6.1 MIMANMINIUNINZadlum5)¥ reversine, SAHA 1ag TSA

o A ' Y Y ' ' 2

WaINMIrewad lunazasauuuundl lTzgnunluiier TeM199-
HEPES + 10% FBS 713 reversine, SAHA 1182 TSA A4 MY 1A199 (Reversine AN NTU 0, 1, 5,
10 uM , SAHA A U4 1 0, 0.1, 1, 10 uM , TSA A1 MY U 0, 25, 50, 100 nM) UIH 1 3104

4 [ e v Y { a . [
nniuiimInszdu linazineaiaoouluiie1iay reversine, SAHA 1ag TSA AMANTUAIE DU
o ¥ 9 o t 1 Ay 1A . axAy ¥ 1

A1 12 %2 Tue niudedroeunuasalurine n 1uil reversine, SAHA uag TSA a1u35h ldna1inn
9 Y
TadU
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3.2.6.2 m3mszaznavnzanlumsly reversine, SAHA 1az TSA

AV 3.2.6.1 9NINUANUNUTUNMUZ A TuA15 19 reversine, SAHA uas
g’l = A 9 a0 [ dy [ A o ]
TSA A HzAnEITTezna Iz ey lums IFasalia1eg a9l HaIINMTFoNIsaa Milae
J ] [ ’c}, ' .
waaauuuundl luvzgnunluiiter TCM199-HEPES + 10% FBS #11 reversine, SAHA 11ag TSA
Y 9 A 3 ¥ Y oy E S Y da .

ANuEuTURIMIZ AN W 19 Tue MnUuimInszdu lunazinesdioou lutie1 i@y reversine,

Y 9 A o g‘/ 9 Y g %’ ~
SAHA 1122 TSA ANMUITNIUTHUIZTY IUATY 6, 12, 18 ¥ 119 91nUudeaneunuaesluiiei

(=) . A A 9 1 9 Y
1303 reversine, SAHA tag TSA U35 lanauvadu

3.2.7 mswannlveulnlaamsifaulunasauia

Y
=1

o Aa o 1 Aa a Y A o < ' an Y
vnmswaﬁmaauTﬂTﬂstsﬂ;]ﬁu‘ﬁcl,uwa@mmmammgﬂuﬂqummw ITNITUAIU

o [

o 3 tg L] o 2 3 A =
u’]uuﬂfﬂTﬂllclfllell\ill'wnaga']ﬂ Iﬂﬂu’]'ﬂ@ﬂll'm'lﬂfNuluI@ﬁlﬂu!ﬁajﬂﬁq'ﬂuﬂqﬂ'lﬂlﬂumﬁ'] 10 IUIN

a

o 2 A a A Y o Y Y
wmmﬂuu@umﬁlu water bath ngungy 37 °C U1 30 IUIN LAINMANUFLDIAATUUDNADAAN Y

U

b
3 A

9 1 H 9 k4
70 % ethanol MMNUUAAKADAND IR IFoNaza1ouda Inaaivasa eppendorf udagatinye 1113

Y
°

AuMaoA Conical Y11A 15 ml N0 TALP USu1as 1.5 ml ud1ir 11219809 45 09en Tudou

e

a 9 d'd . . = Lﬂ' Y Qd‘dda 1 49!
PUNHU 38.5 °C Melavssenani 5% CO, in air Y1U 30 UIN LWE]GI,WEJ@:(%VIJJ%’M’HEJGUM

po!

THUUUBN

9
3 aA

a ° . [ Y %’ 1 .
211181 (sperm swim-up) a3 ugaIe1@IuUY 1 ml 113 lunasa conical tube NT1i1e1 TALP

oe

Y

Y o Y A 1 a g a g’/ %’ 1 Qy A aa
Sml umm"lﬂﬂuw 2000 5o UMMM WA 5 WIN mﬂuu@ﬂmmmuiﬁmmaa%mwweﬁw

q

Y o

k4 Aaa 3 a v 1
AUNAOA 1199190437 1aaa01i1e1 TALP TRlianududuveseqd 1-2 dudinedd udnirlilveaas



a

1 J A o {
VUIUIRIUFAAYUIA 60 mm (100 pl/Mon) 1d21TAA8 mineral oil 1321110 13 udouquugl

U

9 s . . A a a o 1 o 1 dy o o v
38.5 °C malaussenmani 5% CO, in air !W@ﬁ@ﬂgﬁu‘ﬁﬂ‘ﬂllsll Tﬂﬂqul‘lWl!ﬂfNﬂﬁ‘U 23 33 Tug 1IM9A

9
%

Ia o 1 Ia @ 1 °
A AIYAAONUNAIU A28 0.1 % hyaluronidase THImAoIvaanIyaddonson Tuiies 1-2 Fu udni
v 9 Y g 3’/ 6’5 o A A 9 1 ao} A A A A 9
Tajgdredretier TALP 2 ase s luieson13 20-25 1o unlaluneaienlogineion 13
Y o ' £ X P Aa ) A . . <4
udnhlhis 3 ludeuideuradnguigil 38.5 °C n1eldussermanil 5% CO, in air WIW 10 $2 T3
gj o 1 %,’ 4 a Ia o 1 ] [ H
1ntiuiin 1 1181942011161 mSOFaa e 1o qd uazwadnydaiegsoun lieonlduiniiga uda

o X H A o 1 A a Y ax A o ax ]
u’]llﬂlaﬂﬂcluu']ﬂ'] mSOFaa Lﬁllf]u@’l'l@f]uﬂﬂﬂc‘lﬂjﬂa‘ﬁﬂ'ﬁjﬂauuq ﬂﬂj‘ﬁlum@ 3.2.5

3.2.8 M3tioNMIBoMNOITUS1MINHAA Trophectoderm (TE) a2 inner cell mass (ICM)

hdreeuszezuaraladananinalusud 7 vean1siaes shurdeuiite Ty oy
trophectoderm (TE) 14@¢ inner cell mass (ICM) Tﬂﬂﬂ%"ﬂﬂ;ﬁ%mié”’émmﬂimam‘ﬁ'ﬁmﬁauwﬁ'wﬁ
(Suteevun Llag ALY, 2006) Na13Ae goalasndloeusen laetnlu 0.5% protease (Sigma, P-8811)
910 ﬁy’u H1e2001U ﬁ lisiunlaen (Zona-free blastocyst) ¥ 11311 10% rabbit anti-bovine spleenocyte
antibodies 1H1131 30 117 ﬂ1ﬂ€uﬁ11ﬂﬁuiuﬁ181ﬁﬁ 10% guinea pig complement (Sigma, S-1639 ),
10 pg/ml propidium iodide (Sigma, P-4170) 4@ 10 pg/ml Hoechst 33258 (Sigma, B-2883) U114 30 U191

Y

o 4 = o ] ° 1
udavaniinaleenuualadunigle glycerol (Merck, 4094) VAN UA iU cover slip 1F23911 1 a4

o

o J a A a a¥ a Y (% Y
UNUIUEAA TE (AATFLAY) LAy ICM (AT UINY) ﬂTﬂiﬁLLﬁﬁ@ﬁﬁﬁﬂ’ﬂ@m@

3.3. MINAADIN 2 WAV reversine, SAHA 11az TSA NAAD5ZAUUOY histone acetylation 1az
=S U \ A'
MsuanIenvaty lumoaulalnaniia

nMInaaedn 1 linauanuudurazszeznarimuizanylunis 14 reversine, SAHA
1 ] 9 9
1oz TSA MBIMNEAT NI YGIzezUad laTagiga Tun1InaaodnsaiaziimsAnyInaves
reversine, SAHA 1182 TSA NUADTLAVUDY histone acetylation, DNA methylation L& N1TUTAIDDN
= Y o A Y A v as v 9 Y .
veulual1oou 1agazninIsnana190u Inauia Add5 1uHI9e 3.2 Taeld reversine, SAHA uag

v 1 Y
TSA ﬁﬂ’ﬂllL“Igljllqj;ullﬁ%i%ﬂ%ﬂﬂ”lﬁmiﬂgﬁﬂ uﬁ”sﬁwﬁaaﬂumﬁwmimamﬁqﬁ

33.1  MIIAI 1291 histone acethylation

3 v 1 A 9 A o Aa A F2 L4
muaiveulanlaninmslaautwazmsiljauiluvacaun szez 1 1waq,
: y L
2 1988, 4 a8, 8 1wad, ¥ogal uaruAIA A 1Agd19180UA111 PBS + 0.1% PVP 9IntiuLi
' g 4 . o
190U 11 4% paraformaldehyde 111 30 U1 91NUULN U181 PBS + 0.5% triton X-100 Y11 1 $2 19

! a g ' 90‘ o g’/ ?1}1 1
Ngungiives ud1d19@I9oUAIE1 PBS +0.1% PVP 112U 4 A59 mntutulu 2N HCL  wiu

u
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Y 1 a % 1 3O} o gﬁ ' ,O'
1921w Nguunqdl 37 °C ud18196290UA81 181 PBS +0.1% PVP §1u24 4 A59 ud2uuluiiien
Y 1 a @ 1 ' ¥
PBS + 10% goat serum (blocking solution) W14 1 %2 Tu3 gaivgiines udrdreareenlunluiien
blocking solution + primary antibody (Ac-H3K9, Ac-H3K 14, Ac-H4K5) ﬁqmwaﬁ 4°C AU udrda
Y Y f 301
@78 PBS + 0.1% PVP $149U 4 A59 u1uasaz 15 u1i nda991uluiier PBS + 0.1% PVP
+ secondary antibody W11 1 %2109 Nguugiives (JoenululdTauuas) udrd19d00ude
° g d = o 1q ¥ LAY v 1 Y
PBS + 0.1% PVP §11491 4 59 wiunasaaz 15 i (Joenn il Tauuaq) viniiudoudrsonais

DAPI 1147 mount #299Ua4 slide 1M 1) aoamelduaasandrlrToan

d
3.3.2 ﬂ”li%!ﬂi]%‘ﬁﬂ]ﬁ!!ﬁﬂ@ﬂi’)ﬂslli’)ﬁﬁu

< v 1 ~ 9 A o a Aa A 4
mudreoulan ldvinnsTnautiwazmsiilfausluvacaund szoy 1 waa,

7 7 s ~ o o v .
21049, 41504, 81aa, ¥93al uazyaldlada ¥1MIN15aNA mRNA Tagld Oligo (dT)

a

a = A (Y < (] <3 . . . Y o Ay ¥
25 Handale Indnanednuiiaiman (Dynabeads mRNA purification kit, Dynal) {8341 mRNA# 183N

a

= 1

fMnsdunsieiaediouegay (cDNA) Tagtu mRNA fiada'ldlugamgil 55 °C win 1 92T
ludisae amﬁ N 1x first stand buffer, 5 mM dithiothreitol (DTT), 0.5 mM of each dNTP, 40U RNasin
ribonuclease inhibitor (Invitrogen) 1@ ¢ 200 U Superscript III RNase H-RT (Invitrogen) ¥ 1 ¢cDNA ‘ﬁ
Funsrzn 1du11n1531A312 M N1TUA A0 NYBIBU A 15U Oct4, Ndn, Xist, Hatl, Hdacl 1@
Histone H2a.2 (915197 3.1) 119130101 Tae14 Bio-Rad's SSO Fast EvaGreen supermix, SYBR

(Bio rad) #81A599 Chromo4 Four-Color Real-Time PCR Detection System (Bio rad)

A s A Aq 9 a 7 oy .
19190 3.1 VI,WHJ’E)T’U'ENEJHG]NG] ‘Vlclflfﬁluﬂ1§’3!ﬂﬁ1$ﬁﬂ1‘il!ﬁﬂ\‘i@ﬂﬂﬂlﬂ\1EJuﬂ'JEJ Real time PCR

Genes Primer sequences 5°-3’ Accession References
number
Oct4 F: 55CCACCCTGCAGCAAATTAGCS' NM 174580 | Iager et al., 2008

R:5'CCACACTCGGACCACGTCTT3'

Ndn F:5'AACGTGCTGCGCATCTTG3' AY360449 Wee et al., 2006

R:5'TCAGGTAGTTCTGCTGGACGAA3'

Xist F: S AATAATGCGACAGGCAAAGG3' AF104906 Wee et al., 2006

R: STCCCGCTCATTTTCCATTAG3'

HDACI | F:5CCAAGTACCACAGTGATGACTACATT3' | XM 01767 Mcgraw et al.,

R:5'AGAACTCAAACAGGCCATCAAA3Z' 2003
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HATI F:5'ACTACATTGCATCTCCTTCTGTTC3' NM 003642 Mcgraw et al.,
R:5'TCTTCACTGAATCCTTGCATTAACS' 2003
Histone | F: GAGGAGCTGAACAAGCTGTTG BF076713 Ross et al., 2010

242 | R: TTGTGGTGGCTCTCAGTCTTC

3.4. M3NAABIN 3 HAaVDA reversine, SAHA Haz TSA fidineonsimsaanioaazgniinain’a
naannmstherinfleeulnlnautialvilafisy

3.4.1 mamdgihmaitudaladiSu msthasdhnioou Hazn1sNIANIAINBI

A 1 = J A o A w1 J
Tauugnuaune1ysz1i19 2-3 1 Tuvhsuvesgquaitemalulagdroounaziraa

Y o A Yo ~ o Yt A o A P s A v '
AUNUUA i]gvlﬂT]Jﬂ'lilwuﬂju’]GlWiJﬁﬂ']WSUE]Qig'UUﬁﬂWu@ﬂlﬁu'lgﬁuﬂ’)ﬂa@iiuul‘waﬁl{’]ﬂﬂuuuiﬂ

v o

o a o v 9 X 8w o a s
M3I3U Iﬂﬂ‘ﬂ’lﬂ’]iﬂ@ PGFZ(X 375 hlllIﬂiﬂill UINATYLIUD Llagﬁijﬂﬂ'lilﬂuﬁﬂﬂa\?ﬂ'lﬂﬂ@a@iii]u

v Y 9
48-72 ¥2Tua msdernaeausinla lasriidisenldr1aluiiner mDPBS + 0.4 mg/ml BSA 3 A54

= U U

udrwssaseeu 1-2 lu lunasanaradanuuia 0.25 & 1l laluiluiadieeu (MV) Fearuaae

1 A

. o 1 Yo 9 9 Y4 1 v o A g o
ET sheath 121% sanitary sheath ﬂ’)@ﬂuﬂgllﬂiufniEJ’]EWJ']ﬂLGU']aigﬂﬂﬁ‘]JWilﬁle@QlUJIﬂ@jiﬂﬂ!ﬂuﬁ@

u

Y [ an A [ J g}/ dy o o
WA 7-7.5 T aATNIBNU Tae 5993358 azasImesy (2530) 1TunMInaaensail 9zsnsing?
v 1
PouszozUaId lada 1dunuialI5y $1u2u 3 Aavouas 1 wida5u nelunquuesdieounvulu
. A o 9 9 Hq ¥ - a
reversine, SAHA 1ag TSA Nsgauanududutazszoznam linlesisuauaia Insagaga
1 v o Yo g.ll Y Aw A [ 9 9 (3 9 J
wiladsuee lasumsnsiamsaanes MU 45 uaanndrerhnaiesani1eig uay
Yo Y v A ?,’, [ 9 [ 1 A g’u Y Yo 9
22 1A5UM5319ATININNIHIADNATIMenaan13erer1n 60 1 i Tanaanesas 1d5un1584
ATIUNDTUTUNNIADUIUNIIZATUMNHUAAADA
3.5. ananlFlumsive
a 79 Y Y .o .
ANTIENV0YaAI8 ANOVA Taglyla)sunsy Statistical Analysis Systems (SAS Inst. INC.,
a d o a a v 1 o o [ J 1
Cary, N.C., USA) 2n312%0ATIN395 001 Taueal0ou tagiiuumaduoinloonluuangunis
~ o a a v 1 I . 1 o a 4 1
naaed laanlasuzlonsimsnsannInueadioomiy arcsine NOUINNTAATIEN ANVLANANINI

aaaiaa P oena 0.05
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UN 4

d
NaNINAABILAZIVIT

4.1 ¥aMINAADI
41.1 HamMInAaoINl 1 WAYEININAADUAIY TSA ABNTINIYUDIAI00U In Inauiluay

AUNNYDIAIDOUITZIZ U InT el

[
=1

o 1 A g ~ Y 9 Voo A Y 9
i]”lﬂﬂ”lﬁ/lﬂﬁi’)ﬂ@n@ﬂuiﬂjﬂﬂuuﬂﬂﬁﬂ TSA NANUVUVUUANA NN HIND U IANUIUNVUN
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3 o Y] 4 4 [ [ %
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TaTaautanelsulgemasyauTavesitoouln Inautia lduu uadredoyaluiagiiunaiuise

[ $ 2’; 1 3 a o 1 ]
a31'1871 n1s 14 TSA Aanduduganieudnsgnauilunawnunulyl sz ldawwadeaonis
a o 1 o o v Aq Yy 1 ] ~ Y Vo o
NIYUBIAIP0U Al U lau1eTenu v azlin msly TSA NanuEudu 500 nM UuADA?
[ A I ) A o 1 1 (% a o 1 A
poulnalnautiauilumal 12 ¥ 709 ¥30 13 32103 AIHAADNITAADATINTIIYUDIA00U 1A TAailg
g szezuad Iada 1a (Ding azAmE, 2008; lager HAZAME, 2008) FTITDAAGOINVT1ITUYD

' )] ~ Y 9 o o < 4 o q ¥
Oh HazAME (2012) WU M3 19 TSA NANWLTY 100 nM LA UAIBa W WA 4 F1Ne 1K s
a [ ] A v o w aa A =) % 1 [ gﬂ = F2 9
3 YYRIAIPPUAnaRdNlsdIRynNadAlooununquAugy AUl n1slE TSA
g A o a o 1 A gy v ) Yy 9 o ' =
UUEWITUNNDATINTS YUeIR8e U Ia Tnauisla uaszdeldanudududinal 100 nM F9ag
AINAANDAIDDU

Y
IS 1

nounINNs 19 M3lF SAHA aunsomuseauvesmsavryozaavu Tsaudalau

[ . 1 I ) o &
nazd5u1l39n13 reprogramming Tus1anielihifluwadasan 14 (Huangfu nazaaig, 2008) Ay
=~ ] dyd ﬁ}gl/ Aa ' ' 1 A A A A Y o 3 Y
MIANHINTINIL IAAIaNYATIUI SAHA ez sromulszaninmuesms Tnauield aszmin’la

At ' 9 A 9 9 v o A g
ﬂTﬂWﬁﬂWﬁﬂﬂa@ﬁﬁlUﬂiﬂu NUN ﬂﬁlﬁalsb' SAHA naNUUNTIU 1 uM UNﬂUQQQSUIﬂIﬂauuQLﬂuLQaW



21

o o A 4 A [ a 9 1 = Y I 1 A =R Y @
6 1 TusrauFouras amsNoasTIMsnsyngszezuad lada lailuod19d Fedoandoany
= ' g 2 ' 9 ~ Yy v YT A I
MIANEINOUNTIT WUI1N15 1% SAHA NANududu 1 uM UunuAI80urYy Iaauiie iunan
< A @ a o 1 Y 1 = YR J I J
1.6 52139 A siNe s Insns yuesaleeuwdngizezuatalagd lang 70 wesiguduaz a1wso
] Y A o Y v 1 A @ o w aa v ¥ = YR
FrelimueaIIN1saIneseg1eiisd 1A N19dna (Ono azamy, 2010) Asuudeasllaan SAHA
ausodivlszansanns Iaauilavealalaa
Y = = 9 Y @ Edl 1 4
Chen tazaae (2004) lTaln13ANEIDINT AT VINAINAADUNVIFAATIANIY WU IUFAA
A o < Y v . v A o A L& ¥ A
ausalasunaun 1l usaanIdy (progenitor) b9 39990 @150HI1 Reversine N0 UHTIHTV1
J . Y q.9 ¢ . . = < ¢ .
3189141 Reversine N7 W!Ui‘l’iﬁ]iﬁ’d myogenic lineage-committed C2C12 wasulUdluwaa progenitor
Y
& (Chen azamiz, 2004) UoN9INT Reversine d1m150nszquldinamsiAunyoziyiavedalau
v Y Y
Tu58u'ld Tasn1s/asunasnisniaruves MEK signaling (Kim tagaay, 2007) A9u3a 1aaa
v v Y
AUYAFIUIN Reversine U190 52 ANFNINNT reprogramming Y0305 Inauiie1d msAny1nsa
Y

A ' 9 . ~ Y 9 Voo o A J @ o A 4
UHNUN ﬂ'lﬁcl"]f Reversine NANUUNVYY 1 uM ‘]JﬂJﬂ‘]J@]'JfJ@ujﬂTﬂauu%ﬂuna'] 6 Gﬁﬂiuﬂﬁa\ilsﬁﬂulcﬁaa

AWTDNNOATINITNTYVBIAIMdgszozuaa lada lda uazNddynasnndrerdindgon

Y 9
v A

o 4 o ! (R @ ' (Y (J Jd
szezuad ladaveaiud 7 Fwau 2 luaediy) Tuduni Tadr5unsau 4 2 walsingain awiso
4

4 o d 9 V= 4 T o &Y o 4 o Yy a o
NoATINITALedlang 75 nlefigud (ida5uaIied 3 @1 1nnavua 4 ¢2) uazlagninasiuau
o < A = = Y A Yy . . =
167 quAMLAUINse (MW 4.7) Fawamsane1lunsalinadeandeany Miyoshi tagAe (2010) %
' A o a v 1 &£ A 3
WU N5 19 Reversine @115 0IANOATINITINT YUDIAIOOUUDINYDI (miniature pig) Inantalaiilu
A 2o ' v ¥ A A ax 9
28198 UenINHgIEINTEI 1N lagn Inauilsilnadndie
Y £
Msanu1 luAT U TN ISANYINAAIDOAVDIEY Octd, Hdacl, Hatl, Xist, Ndn 11AAI100UTS 8L
] A 1 A = (A 2 I @ gd o
A199904 In Tnauila Na1IAe MIUAAIDNVYBIEY Ocrd THAIBD UL UAILNFDINTHAUINITVD
A100U INI1ZNVVNIBNUMNTHAAIBONVOITY Oct4 1uAIBDU 1A TAaUTLIAINIINGNYDIAIBDY
) ]
IVF Huaeandoenunsns yaalnavesiioou TnTnautiaaie (Boiani azame, 2002) Tagmniz
1A A 2q v ' o 1 A~ = a a
9819831831818 1ML Tudiou]a InautialnsuanIeenveI8y Oct4 1ag Nanong #1lnd
HeMeUNUAI9DY IVF (Aston LAZAMY, 2010; Bayhan LazAME, 2007;0h LAZANY, 2012) FIATANHI
Fd Y ] 4
ATIHNU I NINATOVAIY TSA, SAHA, a2 Reversine NUAI00U Ia Tnautiaiuamisolsuilgans
= Y a 4 = = A = @ J =
HEAI0ONYBIBY Oct4 laodnnalussey 8 wad sudeszezuatd InFailoMoununquAILAN B
aoAndeanus 1891519 TSA Tudseuny Inautia Wy TSA dunsaselsvlgansudaesn
a A4 g9 . Y v ¥ o 1 A g
Yo 48U NNGIT4 Pluripotency 199 (Wang Hazame, 2007) udnsenaludroouny Inauisfanisn
' o a Ad 9 . . . o = k4
10131 9msuaateonvesduNingITo Pluripotency Hag imprinted Tudrvouszozua1d Tndala

¥z ' YR A g
(Cervera llazg g, 2009) uaﬂﬁ]’]ﬂﬁﬂﬁﬁ’]ﬂﬂ']uﬁ"I ﬂ’]iclflsf) TSA ﬂ‘]J@']'Jf]’ﬂuﬁgiﬂaHU\?ﬂGﬁﬁﬂﬂﬁlﬁllﬁﬂQ@@ﬂ

= N Y.
VOIYY Oct4 Gluizﬂzmagmi"lﬂ (Ji uazamue, 2013)



22

Y ]
APUNTIHULT18971171 11319 Reversine NUAI90U miniature pig 1AAUUIAINITONTZAUNS
o 1 J % o
LEAIDDNUDY Oct3/4 MNAIBOUTZOZUINLALFIFA TUTZozNagaIT MU AT Fedoandoany
= g’/ gd‘ Y 1 =l 1 o 1 ~ Y
FenumMsany luasainuaaliifiug N1suaaIven¥e9eu Oc4 TungualvaungnnadouaIY
. ~ ~ a Y A v o 1 . .
Reversine Un3uaasoonnindlnaifeanuaiao IVF (Miyoshi tiazanig, 2010)
a A a o w o A A ' Y a
nszurunlasuulasveslasuauianudiaguinludivouInauiia iieaxielning
A A ' . o q ¥ ¢S o ' A o A Y A A d
N3z UIUNTNEENI reprograming W5z ldaadnavuegluaniugndd lulvihnmmwz vty
o'gl.z Y A 3’1 = = A o Y Aa Y a A a 1 a
HAaAIAuENATI Farialunszurumsnmldnanisnatedrveslasuiaune MsANnyezNa
vuaalaullsau Taemmized19eanszuIuNITAINa119:9NAIAN TAINMIUEAAIDDNVOIEY Hatl
4 v 3 ) [ a 1 a g’u
ionasiandluTus@u histone acetyltransferase 1 1¥dm5umsiaungoznauudalaulylsauiiu
1 Y a I a 9 o A .. [ v Y [ a
dawald  Tasmnauninansnd1ed e sensz U transcription ao 11 Tunasenudin nyeziria
=< A A Y < Jd = Yy
12naseen1n 1Usaudd Taualedu'lad Histone deacetylase 1 $99NAIUANAI68U Hdacl (McGraw
2 9 X a 1T = ° 1 Aa o 1 A
HazAYe, 2003) FINOUKWINTNITIIUN BY Harl Un1suaateondininndludivoulalnaui
4 = = A = [ o 1 = [ 9 =
JPE 8 1¥AAIUDIVAA IaFaIloNeUN AU IVF F31UN1ATINUNINNTHAAIDDNUDITY
< 1 a A v w0
Hdacl tndasoonganNindiioounudioen IVF (Lee 1agAmE, 2011; Wang 1agAME, 2011; Oh
o g’z = Y = o 1 3 v 1 dyd a a o 1
uazame, 2012) auiudeaglldnmsuaaseenuesuainaritluiusdtnnuralnaludioouln
A = ] dyd Y 1 9 . ] 1 =
Taauie lumsanyinsatinuaaslvimug msly SAHA uag Reversine a11130%281/511 3980 Harl
Y A a Y A A 4 =2 I ¥
uag Hdacl 1diinsnaasooniinaludroouIalaauilaisze: 2 madaudnngals a n1inaaos
gj g Y [ = 1 (% A
ASItAAAADINY Lee azAM (2011) H3518911491 M3svlganszurumsnlasunlasveslasm
a k) . . . o YA = ~ Y A v w1 [ <
AUABTT epigenetic modifier ¥ 18U Hdacl imsudaseaniianaslndifesnudioou IVF 0619150
] 1 o ' 3y v 1 ' @ a o
aniisteaunasasnann b lddemalumsyiedsuljeamsuaasesnvesdu Ha 1dna ldTudn
' A = ¥ A3 9 1 v A . d o
poU Inauta MIAn¥Iv0InTINT MU 71319 SAHA 130 Reversine HuNa1W13015ugams
= o A v AAd a o w1 A 9
UEARAN0ONUDIBY Hatl 8% Hdacl Tuinooulnlnauilsldlnaliomeunudiseullnauaz aeandoq
o Aa I 2 ° o ' ' v
AUMIIYUeIRIeoU Inauiia duinalnnmsmauvesassinanIzuanaNnuNAIL
Ao o A A 9 o . . o A a Aa
NAAYNITUTADDNVDITUNINGIVOINUNILVIUNT imprinted YDIAIDDU InAULIHAYNA
2 < o 1 A1 = 9 o . Y [ < Y
W U939 17090 UNTZUIUNTT reprogramming A8 AIIZIAU 1ADINTIWIUUD Tnoue
1] Y Y
uazAMY (2010) WUI1 113 knock down UBBU Xist ludooulalnautiansoudnsznalunyiu
o A a ) o 1 A ya = 9 o
ol galszdnimmmswauivesiioeuTaauilslainlued19d deandeanus 189U
v 4 ] )
Matoba ttazAMg (2011) FIF1MAI910 Knock down V038U Xist Tudroouny Inauiiai ldmusa
] ] Y H v 4
MINAIVIEID0 U TAAUTILAZINNOATINTIAA AIHUNTLAAIDONUBITY Xis NnuTU ludioou
Tnautisdnzselumsiauinsniyvesdieou Tnauiicla naoaaumsAnyIvg Wee azae
1Y Y < 1A o 1 A Aa A d o o w1
(2006) lauaaal¥iiu du Nan uaz Xist TuareeulInauilamsuaatooninlndiofounuaioou

= Y e Y =~ ) A A o
IVF ﬂTiﬁﬂHTﬂi\?u%Q"lﬂﬂJﬂ'lﬁ‘Vlﬂﬁ@‘Uﬂ']i!LﬁﬂQ@@ﬂsUf’Nle! Xist 0¥ Ndn 1“@3@@“1ﬂ1ﬂﬁuuﬂﬁﬁﬁ‘ﬂ1ﬂ



23

14 TSA, SAHA, 1122 Reversine NANUITUTULALIZHIATNINNE INBANHINTUAAIDDNVDIBY Xist
é 1 ] =] [ =) 1 %
uag Ndn Fann TSA lulatidaulunisdsulenisuansoonvesdu Xist uaz Ndn uanaeain
' 9 Y 1
avoulnTnauilegnnaaey SAHA 1ag Reversine HUWUIIMHAAI00nv090unguiiianuilnad
IndiResnunquaoou IVF
A 99 Yy v a A 1 9 9 X2 A 9 o
Mo M aeAAADINUNAYDINITUAAIBBNYBITUNNAIVIAUTUNGITOINUNTLVIUNIT
a ] a = = = dy Y = 1 a 1 a =
msmuryoznavuda laulusau lumsanuilldlmsanmszaumadunyozisiavesllsau

L 4 1 4 1 %] =) 1 =)
Falau H4KS veesoou Inlnauiia iesnnneuniiiiseauil szauveIm ANy ozIsnave

v
1% [

H4KS v94d180u Inauilalisedudmisyoy 8 15ad (Wee HazAaly, 2006) HOAIINTEIT189717 TSA
i'1&Fen s AnmyozirRiaves HAKS veadasouInauiis dadeandearusienulunsei Tsa
Tiaunsadsulsmadunyozisiiaves HAKS TudaoouTalaautiald eoralsiam 18iseaun
TSA %2005 39M3AUMY oziwfiaves HAKS voad18ouTalaauile (lager nazaAme, 2008) W30
AT IBUUD S Lee wazAniz (2011) Auaaalfifiuil TSA Fromsmaaunyoiaiaves HAKS 109
moouTaauiislugie 30 wiusnvesmsnaaey udedialsiam msanadaiinud nsld sSAHA
11a¢ Reversine fiaausaelunsdiullyensduvyosaiiaves HAKS vosssou Tnaudisludisou
5202 81908 19 39117 T0a71/91 SAHA 1a¥ Reversine @1113015U139msmadunyevisiaves

H4KS 19392001 1Aauig

a A A o A a ] A Yy 9
NINN 4.7 !Lﬁﬂ\‘lgﬂjﬂiﬂauu\‘]61ﬂ 9 1AOUHBINADATNINAVINAIT b Reversine NAMANIY 1 uM

Voo e 3 < o A s
uuﬂumeauzﬂunm 6 %ﬂmwmwammaa



24

=
Unns

Y
ﬁ?ﬂ!!ﬁ%ﬂlﬂ!ﬁﬂﬂ!&ﬂg

5.1 agUwamsidy

Y 9 1 '
[ 1 9y . a o v 1
Tumsnaaoeansatinui a1u15ale TSA, SAHA 1182 Reversine [NOINUNITWAILIUDI6 100U
A 9 ' Y a a 2 H Y ~
TaTaauiald uaaz i idsans N InuINVUNINIIAIUNITHAAI0 O NVDITULALATZUIUNT
. g ) 1 ) . ! o o v ¥
reprogramming UUzA0UADNN2 19 SAHA %30 Reversine 1Ha991na15asnanamnsoliulgelans
9 a ' A = @ o 1 3 3 9 =
NNAUNITIANNYOZITNANAZNITUAAIDONVDITU AAOAIUNITNAMUIVE AU U 1A 108
s ) . ¥ a 4 o Y 9 ) v ? 3 oA
Tagn W1z 06198915 19 Reversine HUIMsiudasIn1saiionaonsunszninaoa lanlosiduanga
A =1 @ Awv A = g’/ dy I o 4 9 9 o a a
WeorMeunuuITeNuL Msane luasstidlumsiannesdanug lumunsiaulsgansam
A P A < A ~ Y .
M3 Inauia IdiluesgeduazitlusiesnuusnninslFeuneunisleas TSA, SAHA 11ag Reversine

ADNITNIYVOIAI00U IA TAauTi

5.2 YolauBNUY

9 A A . [ I 9 VoA

5.2.1 M3 lFa5nliNNeIVeIN15N52UIUNIT reprogramming 1119z umsldarsngui
9 g’/ a [] a g‘/ { o { . . . [ . < [ [
EJ‘UENﬂ”Iimll‘VillvE’J3!,@]5%@1’[%6Ltﬂlﬂizﬂﬂﬁ”liﬁ%"mﬁj”lﬁ dedifferentiation %Y Reversine ﬂﬁmuma
Ysvilgatlse@niamms Inautisldsunu

' ° v w1 A ] Y g

522 dmsumanaasdlusuing neumanaaedldarsnudliosu Inauiauaasasatiy
o & v A Y 9 A
tluegegalumsnaao U NUEINTHIAL TL ISR NN T

~ = [ g’/ 9 o Y v 1 A 9
5.2.3 ANSUMIANHIDATINITAINDINEIeENA100U 1A TAa U191 1% TSA 1ay SAHA

A, -
WarmMsufseuney



25

UIFnunNIN

Faassd wianwiw uaz assmyy Tana. 2530 matdanisdredinadleeululalasds lunda.
YalaTI nuaNALe (VIT1EMI), mslfauslunasauniuazmsdiedindieou 15
NN aluaneds, ngunna, wi 133-158.

Akagi, S., Matsukawa, K., Mizutani, E., Fukunari, K., Kaneda, M., Watanabe, S., Takahashi S. (2011).
Treatment with a histone deacetylase inhibitor after nuclear transfer improves the
preimplantation development of cloned bovine embryos. J. Reprod. Dev. 57:120-126.

Aston, K.I., Li, G.P., Hicks, B.A., Sessions, B.R., Davis, A.P., Rickords, L.F., Stevens, J.R., and White,
K.L. (2010). Abnormal levels of transcript abundance of developmentally —important genes in
various stages of preimplantation bovine somatic cell nuclear transfer ~ embryos. Cell.
Reprogram. 12:23-32.

Beyhan, Z., Forsberg, E.J., Eilertsen, K.J., Kent-First, M., and First, N.L.(2007). Gene expression in
bovine nuclear transfer embryos in relation to donor cell efficiency in producing live offspring.
Mol. Reprod. Dev. 74:18-27.

Baguisi, A., Behboodi, E., Melican, D.T., Pollock, J.S., Destrempes, M.M., Cammuso, C., Williams, J.L.,
Nims, S.D., Porter, C.A., Midura, P., Palacios, M.J., Ayres, S.L., Denniston, R.S., Hayes, M.L.,
Ziomek, C.A., Meade, HM., Godke, R.A., Gavin, W.G., Overstrom, E.W. and Echelard, Y.
(1999). Production of goats by somatic cell nuclear transfer. Nat. Biotechnol. 17:456-461.

Boiani, M., Eckardt, S., Schoéler, H.R., and McLaughlin, K.J. (2002). Oct4 distribution and  level in
mouse clones: consequences for pluripotency. Genes Dev. 16:1209-1219.

Bourc'his, D., Le Bourhis, D., Patin, D., Niveleau, A., Comizzoli, P., Renard, J.P. and Viegas-Péquignot,
E. (2001). Delayed and incomplete reprogramming of chromosome methylation patterns in
bovine cloned embryos. Curr. Biol. 11:1542—1546.

Bureau, W.S., Bordignon, V., Léveillée, C., Smith, L.C. and King, W.A. (2003). Assessment of
chromosomal abnormalities in bovine nuclear transfer embryos and in their donor cells. Cloning

Stem Cells. 5:123-132.


http://www.ncbi.nlm.nih.gov/pubmed?term=Beyhan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=16941691
http://www.ncbi.nlm.nih.gov/pubmed?term=Forsberg%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=16941691
http://www.ncbi.nlm.nih.gov/pubmed?term=Eilertsen%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=16941691
http://www.ncbi.nlm.nih.gov/pubmed?term=Kent-First%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16941691
http://www.ncbi.nlm.nih.gov/pubmed?term=First%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=16941691
http://www.ncbi.nlm.nih.gov/pubmed?term=Boiani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12023300
http://www.ncbi.nlm.nih.gov/pubmed?term=Eckardt%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12023300
http://www.ncbi.nlm.nih.gov/pubmed?term=Sch%C3%B6ler%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=12023300
http://www.ncbi.nlm.nih.gov/pubmed?term=McLaughlin%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=12023300

26

Cervera, R.P., Mart1’-Gutie rrez, N., Escorihuela, E., Moreno, R., and Stojkovic, M. (2009). Trichostatin
A affects histone acetylation and gene expression in porcine somatic cell — nucleus transfer
embryos. Theriogenology . 72:1097-1110.

Chen, S., Zhang, Q., Wu, X., Schultz, P.G. and Ding, S. (2004). Dedifferentiation of lineage- committed
cells by a small molecule. J. Am. Chem. Soc. 126:410-411

Chen, S., Zhang, Q., Wu, X., Schultz, P.G. and Ding, S. (2004). Dedifferentiation of lineage- committed
cells by a small molecule. J. Am. Chem. Soc. 126:410—411.

Chesné, P., Adenot, P.G., Viglietta, C., Baratte, M., Boulanger, L. and Renard, J.P. (2002). Cloned rabbits
produced by nuclear transfer from adult somatic cells. Nat. Biotechnol. 20:366-3609.

Costa-Borges, N., Santald, J. and Ibafiez E. (2010). Comparison between the effects of valproic acid and
trichostatin A on the in vitro development, blastocyst quality, and full-term development of
mouse somatic cell nuclear transfer embryos. Cell Reprogram. 12:437-446.

Daniels, R., Hall, V.J., French, A.J., Korfiatis, N.A. and Trounson, A. O. (2001). Comparison of

gene transcription in cloned bovine embryos produced by different nuclear transfer
techniques. Mol. Reprod. Dev. 60:281-288.

Ding, X., Wang, Y., Zhang, D., Wang, Y., Guo, Z. and Zhang Y. (2008). Increased pre-

implnttiondevelopment of cloned bovine embryos treated with 5-aza-2’-deoxycytidine and

trichostatin A. Theriogenology. 70:622-630.

Enright, B.P., Kubota, C., Yang, X. and Tian, X.C. (2003). Epigenetic characteristics and development of
embryos cloned from donor cells treated by trichostatin A or 5-aza-2'-deoxycytidine. Biol.
Reprod. 69:896-901.

Galli, C., Lagutina, 1., Crotti, G., Colleoni, S., Turini, P., Ponderato, N., Duchi, R. and Lazzari, G. (2003).
Pregnancy: a cloned horse born to its dam twin. Nature. 424:635.

Gardner, D. K., Lane, M., Spitzer, A. and Batt, P.A. (1994). Enhanced rates of cleavage and development
for sheep zygotes cultured to the blastocyst stage in vitro in the absence of serum and somatic
cells: Amino acids, vitamins, and culturing embryos in groups stimulate development. Biol.

Reprod. 50:390-400.



27

Hayes, E., Galea, S., Verkuylen, A., Pera, M., Morrison, J., Lacham-Kaplan, O. and Trounson, A. (2001).
Nuclear transfer of adult and genetically modified fetal cells of the rat. Physiol. Genomics 5:193-
204.

Huangfu, D., Maehr. R., Guo, W., Eijkelenboom, A., Snitow, M., Chen, A.E., and Melton, D.A. (2008).
Induction of pluripotent stem cells by defined factors is greatly improved by small-molecule
compounds. Nat. Biotechnol. 26:795-797.

Hoshikawa, Y., Kwon, H.J. and Yoshida, M. (1994). Trichostatin A induces morphological changes and
gesolin expression by inhibiting histone deacetylase in human carcinoma cell lines. Exp. Cell.
Res. 214:189-197.

Iager, A.E., Ragina, N.P., Ross, P.J., Beyhan, Z., Cunniff, K., Rodriguez, R.M. and Cibelli, J.B. (2008).
Trichostatin A improves histone acetylation in bovine somatic cell nuclear transfer early embryos.
Cloning Stem Cells. 10:371-379.

Inoue, K., Kohda, T., Sugimoto, M., Sado, T., Ogonuki, N., Matoba, S., Shiura, H., Ikeda, R.,
Mochida, K., Fujii, T., Sawai, K., Otte, A.P., Tian, X.C., Yang, X., Ishino, F., Abe, K., and

Ogura, A. (2010). Impeding Xist expression from the active X chromosome improves mouse somatic cell
nuclear transfer. Science. 330:496—499.

Kato, Y., Tani, T., Sotomaru, Y., Kurokawa, K., Kato, J., Doguchi, H., Yasue, H. and Tsunoda, Y. (1990).
Eight calves cloned from somatic cells of a single adult. Science. 282:2095-2098.

Kim, M. K., Jang, G., Oh, H.J, Yuda, F., Kim, H.J, Hwang, W.S., Hossein, M.S., Kim, J.J., Shin, N.S.,
Kang, S.K. and Lee, B.C. (2007). Endangered wolves cloned from adult somatic cells. Cloning

Stem Cells, 9:130-137.

Lee, B.C., Kim, M.K., Jang, G., Oh, H.J., Yuda, F., Kim, H.J., Hossein, M. S., Kim, J.J., Kang, S.K.,
Schatten, G. and Hwang, W. S. (2005). Dogs cloned from adult somatic cells. Nature. 436:641.

Lee, M.J., Kim, SW., Lee, H.G., Im, G.S., Yang, B.C., Kim, N.H. and Kim, D.H. (2011).  Trichostatin
A promotes the development of bovine somatic cell nuclear transfer embryos. J. Reprod.

Dev.57:34-42.



28

Li, B., Carey, M. and Workman, J.L. (2007). The role of chromatin during transcription. Cell. 128:707—
719.

Li, J., Svarcova, O., Villemoes, K., Kragh, P.M., Schmidt, M., Begh, 1.B., Zhang, Y., Du, Y., Lin, L.,
Purup, S., Xue, Q., Bolund, L., Yang, H., Maddox-Hyttel, P. and Vajta, G. (2008). High in vitro
development after somatic cell nuclear transfer and trichostatin A treatment of reconstructed
porcine embryos. Theriogenology. 70:800-808.

Li, Z., Sun, X., Chen, J., Liu, X., Wisely, S.M., Zhou, Q., Renard, J.P., Leno, G.H. and Engelhardt, J.F.
(2006). Cloned ferrets produced by somatic cell nuclear transfer. Dev. Biol. 293:439-448.

Lu, F., Shi, D., Wei, J., Yang, S. and Wei, Y. (2005). Development of embryos reconstructed by
interspecies nuclear transfer of adult fibroblasts between buffalo (Bubalus bubalis) and cattle (Bos
indicus). Theriogenology. 64:1309-1319.

Kishigami, S., Mizutani, E., Ohta, H., Hikichi, T., Thuan, N.V., Wakayama, S., Bui, H.T. and Wakayama,
T. (2006). Significant improvement of mouse cloning technique by treatment with trichostatin A
after somatic nuclear transfer. Biochem. Biophys. Res. Commun. 340:183-189.

Marks, P.A., Richon, V.M. and Breslow, R. (2001). Histone deacetylase inhibitors as new cancer drugs.
Curr. Opin. Oncol. 3:477-83.

Marks, P.A. and Dokmanovic, M. (2005). Histone deacetylase inhibitors: discovery and development as
anticancer agents. Expert Opin. Investig. Drugs. 14:1497— 1511.

Mastromonaco, G.F. and King, W.A. (2007). Cloning in companion animal, non-  domestic and
endangered species: can the technology become a practical reality? Reprod. Fertil. Dev. 19:748-
761.

Matoba, S., Inoue, K., Kohda, T., Sugimoto, M., Mizutani, E., Ogonuki, N., Nakamura, T., Abe, K.,
Nakano, T., Ishino, F., and Ogura, A. (2011).RNAi-mediated knockdown of Xist can
rescue the impaired postimplantation development of cloned mouse embryos. PNAS. 108:
20621-20626.

McGraw, S., Robert, C., Massicotte, L. and Sirard, M.A. (2 0 0 3 ). Quantification of histone
acetyltransferase and histone deacetylase transcripts during early bovine embryo development.

Biol. Reprod. 68:383--389.



29

Miyoshi, K., Mori H., Mizobe, Y., Himaki, T., Yoshida, M. and Sato, M. (2010). Beneficial effects of
reversine on in vitro development of miniature pig somatic cell nuclear transfer embryo. J.
Reprod. Dev. 56:291-296.

Muenthaisong, S., Laowtammathron, C., Ketudat-Cairns, M., Parnpai, R. and Hochi, S. (2007). Quality
analysis of buffalo blastocysts derived from oocytes vitrified before or after enucleation and
reconstructed with somatic cell nuclei. Theriogenology. 67:893-900.

Onishi, A., Iwamoto, M., Akita, T., Mikawa, S., Takeda, K., Awata, T., Hanada, H. and Perry, A.C.

(2000). Pig cloning by microinjection of fetal fibroblast nuclei. Science 289:1188-1190.

Oh, H.J,Lee, T.H. Lee, JH.,and Lee, B.C. (2012). Trichostatin a improves preimplantation
development  of bovine cloned embryos and alters expression of epigenetic and pluripotency

genes in cloned blastocysts. J. Vet. Med. Sci.74(11):1409-15.

Ono, T., Li, C., Mizutani, E., Terashita, Y., Yamagata, K. and Wakayama, T. (2010). Inhibition of class
IIb histone deacetylase significantly improves cloning efficiency in mice. Biol. Reprod.
DOI:10.1095/biolreprod.110.085282

Parnpai, R., Tasripoo, K. and Kamonpatana, M. (1999). Development of cloned swamp buffalo embryos
derived from fetal fibroblast: Comparison in vitro cultured with or without buffalo and cattle
epithelial cells. Buffalo J. 15:371-384.

Rybouchkin, A., Kato, Y. and Tsunoda, Y. (2006). Role of histone acetylation in reprogramming of
somatic nuclei following nuclear transfer. Biol. Reprod. 74:1083-1089.

Sangalli, J.R., De Bem, T.H., Perecin, F., Chiaratti, M.R., Oliveira, L.D., de Aragjo, R.R.,,  Valim
Pimentel, J.R., Smith, L.C., and Meirelles, F.V. (2012). Treatment of nuclear-donor cells or

cloned zygotes with chromatin-modifying agents increases histone acetylation but does not improve full-

term development of cloned cattle. Cell. Reprogram. 14,:235-247.

Sawai, K., Fujii, T., Hirayama, H., Hashizume, T., and Minamihashi, A. (2012). Epigenetic status  and
full-term development of bovine cloned embryos treated with trichostatin ~ A. J. Reprod. Dev.

58:302-309.



30

Shi, L.H., Ai, J.S., Ouyang, Y.C., Huang, J.C., Lei, Z.L., Wang, Q., Yin, S., Han, Z.M., Sun, Q.Y. and
Chen, D.Y. (2008). Trichostatin A and nuclear reprogramming of cloned rabbit embryos. J.
Anim. Sci. 86:1106-1113.

Shi, L.H., Miao, Y.L., Ouyang, Y.C., Huang, J.C., Lei, Z.L., Yang, J.W., Han, Z.M., Song, X.F., Sun, Q.
Y. and Chen, D.Y. (2008). Trichostatin A (TSA) improves the development of rabbit-rabbit
intraspecies cloned embryos, but not rabbit-human interspecies cloned embryos. Dev. Dyn. 237:
640-648.

Shi, W., Zakhartchenko, V. and Wolf, E. (2003). Epigenetic reprogramming in mammalian nuclear
transfer. Differentiation. 71:91-113.

Shin, T., Kraemer, D., Pryor, J., Liu, L., Rugila, J., Howe, L., Buck, S., Murphy, K., Lyons, L. and
Westhusin, M. (2002). A cat cloned by nuclear transplantation. Nature. 415:859.

Srirattana, K., Imsoonthornruksa, S., Laowtammathron, C., Sangmalee, A., Tunwattana, W.,
Thongprapai, T., Chaimongkol, C., Ketudat-Cairns, M., and Parnpai, R. (2012). Fullterm
development of gaur-bovine interspecies somatic cell nuclear transfer embryos: effect of
trichostatin a treatment. Cell. Reprogram. 14:248-257.

Suteevun, T., Parnpai, R., Smith, S.L., Chang, C.C., Muenthaisong, S. and Tian, X.C. (2006). Epigenetic
characteristics of cloned and in vitro-fertilized swamp buffalo (Bubalus bubalis) embryos.  J.
Anim. Sci. 84:2065-2071.

Taunton, J., Hassig, C.A. and Schreiber, S. L. (1996). A mammalian histone deacetylase related to the
yeast transcriptional regulator Rpd3p. Science. 272:408-411.

Vaissiere, T., Sawan, C. and Herceg, Z. (2008). Epigenetic interplay between histone modifications and
DNA methylation in gene silencing. Mutat. Res. 659:40-48.

Wakayama, T., Perry, A.C., Zuccotti, M., Johnson, K.R. and Yanagimachi, R. (1998). Full-term
development of mice from enucleated oocytes injected with cumulus cell nuclei. Nature. 394:369-
374.

Wang, F., Kou, Z., Zhang, Y. and Gao, S. (2007). Dynamic reprogramming of histone acetylation and

methylation in the first cell cycle of cloned mouse embryos. Biol. Reprod. 77:1007-1016.



31

Wang, Y.S., Xiong, X.R., An, Z.X., Wang, LJ., Liu, J., Quan, F.S., Hua, S., and Zhang, Y.
(2011).Production of cloned calves by combination treatment of both donor cells and early
cloned embryos with 5-aza-2/-deoxycytidine andtrichostatin A. Theriogenology. 75:819-825.

Wee, G., Koo, B.D., Song, B.S., Kim, J.S., Kang, M.J., Moon, S.J., Kang, Y.K., Lee, K.K. and Han,
Y.M. (2006). Inheritable Histone H4 Acetylation of Somatic Chromatins in
Cloned Embryos.J Biol Chem. 281:6048—6057.

Wani, N.A., Wernery, U., Hassan, F.A., Wernery, R. and Skidmore, J.A. (2010). Production of the first
cloned camel by somatic cell nuclear transfer. Biol. Reprod. 82:373-379.

Wilmut, I., Schnieke, A. E., McWhir, J., Kind, A. J. and Campbell, K. H. (1997). Viable offspring derived
from fetal and adult mammalian cells. Nature. 385:810-813.

Wilmut, 1., Beaujean, N., de Sousa, P.A., Dinnyes, A., King, T.J., Paterson, L. A., Wells, D.N. and Young,
L. E. (2002). Somatic cell nuclear transfer. Nature. 419:583-586.

Woods, G. L., White, K. L., Vanderwall, D. K., Li, G. P., Aston, K. I., Bunch, T. D., Meerdo, L. N. and
Pate, B. J. (2003). A mule cloned from fetal cell by nuclear transfer. Science. 301:1063.

Wu, J., Wang, S.H., Potter, D., Liu, J.C., Smith, L.T., Wu, Y.Z., Huang, T.H. and Plass, C. (2007).
Diverse histone modifications on histone 3 lysine 9 and their relation to DNA methylation in
specifying gene silencing. BMC. Genomics. 8:131.

Zhang, Y., Li, J., Villemoes, K., Pedersen, A.M., Purup, S. and Vajta, G. (2007). An epigenetic modifier
results in improved in vitro blastocyst production after somatic cell nuclear transfer. Cloning Stem
Cells. 9:357-363.

Zimmermann, U. and Vienken, J. (1982). Electric field-induced cell to-cell fusion. J. Membr. Biol.

67:165-182.


http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=21144561
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21144561
http://www.ncbi.nlm.nih.gov/pubmed?term=Quan%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=21144561
http://www.ncbi.nlm.nih.gov/pubmed?term=Hua%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21144561
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21144561

32

MANUIN N

[

1 é Y o [ a dy
AIUHUIUDINITINADDI "lﬂufl‘ﬂlﬁu’f)Wﬁ\‘]"ll!i%ﬂ‘ﬂﬂ?ﬂﬂf’]@ JU

Poster presentation

Yoisungnern, T., Srirattana, K., Punyawai, K., Aree-uea,A., phongnimit, T., kim J.H. and parnpai, R.
2011. The effects of reversine treatment on developmental potential of bovine cloned embryos.
Proceeding of the 8" Annual conference of the Asian Reproductive Biotechnology Society, 25-30
October 2011, Guiin City, Guangxi, China.

Yoisungnern, T., Srirattana, K., Punyawai, K., Putkhao, K., Aree-uea,A., kim J.H. and parnpai, R.
2012.  Effects of  suberoylanilide  hydroxamic  acid (SAHA)  treatment
on the development of cloned bovine embryos. Proceeding of the 105th Meeting of the

Society for Reproduction and Development, 5-8 September, 2012, University of Tsukuba, Japan



sz IAg308

36, @9, S9@33A Wane
d‘ [ 4 [
1. ¥9 (M¥11INg) e S99538  Wiane
(N19INYY) Mr. Rangsun Parnpai
o ] [y o
Munualagiiv 509 ans19156
2. RIHINeUNIU521031)52915% 52 2094 00002 42 3
] d' ld'q ] 4
3. Hivhanunegiaana e
td‘ o a A o v A =
PY: @ una 1u lagsinin diinlivuna 1u lagnsinyas
umImeasma luTaggsuis
111 DUNINGINE 9. GTUTT 01099 2.UATTIFTNT 30000
3. 044-224234 INTANT. 044-224154

Nogiu: 51/31 Wy 6 A.q5UT5 0.4509 9.UATI TN 3000

1n3. 081-4706393

4. sz iamsanin

4.1. 59105 A1 1IN o 2523
011U UMINGIAYTU Uszimst Tne

4.2. 059010 a3 darmen itow 2525
Ao uiinedunuasmans Usznd lne

Thesis title: Plasma progesterone and oestrone sulphate during early pregnancy

in swamp buffalo.

=

4.3. ﬂ%ﬂlutllun@ﬂ A1919%1 Animal Reproduction Unaw 2541

'
3 1

. . . A Yo
@011 Kyoto University Uszmet 1)u (1@sunusginagiu)
Thesis title: Study on the establishment of bovine embryonic stem cells.
4.4. Anousuann Embryo transfer and in vitro fertilization in farm animals.

Y .. .
8N U British Council

@ 1 a Y4
d@91UU Cambridge University, UK. ¥ WHAINIYU 2527 - QUATNWUT 2528.

4.5. 4UNFNANIANITITN: International Embryo Transfer Society (IETS)

33



34

5. dsziamsmhau:

-9 $U1AN 2525 - 31 ga1AN 2543 1n390 1A5IN15390ANIAIEAT ING-LUIBOTUAUA
AMZAAUNNIANAAT PNAINTAINMNINGTD NFUNN
a @ o o a A 9 v A
S1waAiniteu 25431799170 19158 sedr@rvumaluTagFanand1iinaen

maTuTagnsinyas i Ineraoma lulaggsuis 2.UATYaTN

6. NUVIWINAANNTE IV Y TIAY
A o A 9 d < JY
6.1 M3 Inautiaddeaula nszile gy uud leelswadimetlusaaauun
9 (A A

6.2 Mmiderhndl9oula nszle Ung

a a Y A
6.3 M3Ufauslunasaunila nszile
6.4 Embryonic stem cells

6.5 Cryopreservation of gametes and embryos

7. HANHIVY
ana d [ a
7.1. aRNNl U ITTAVNMITIA

Liang Y.Y., Ye, D.N., Laowtammathron, C., Phermthai, T., Nagai, T., and Parnpai, R.
2009. Effects of chemical activation treatment on development of swamp buffalo (Bubalus
bubalis) oocytes matured in vitro and fertilized by intracytoplasmic sperm injection.
Reprod. Domestic Anim. DOI: 10.1111/j.1439-0531.2010.01636.x

Imsoonthornruksa, S., Lorthongpanich, C., Sangmalee, A., Srirattana, K.,
Laowtammathron, C., Tunwattana, W., Somsa, W., Ketudat-Cairns, M., and Parnpai, R.
2010. Abnormalities in the transcription of reprogramming genes related to global
epigenetic events of cloned endangered felid embryos. Reprod. Fertil. Dev. 22:613-624.

Tanthanuch, W., Thumanu, K., Lorthongpanich, C., Parnpai, R. and Heraud, P. 2010.
Neural differentiation of mouse embryonic stem cells studied by FT-IR spectroscopy.
J. Mol. Struct. 967:189-195.

Laowtammathron, C., Cheng, E.C., Cheng, P.H, Snyder, B.R., Yang, S.H., Johnson, Z.,
Lorthongpanich, C., Kuo, H.C., Parnpai, R. and Chan, A.W.S. 2010. Monkey Hybrid

Stem Cells Develop Cellular Features of Huntington’s Disease. BMC Cell Biology. 11:12.



35

Sripunya, N., Somfai, T., Inaba, Y., Nagai, T., Imai, K. and Parnpai, R. 2010. A comparison of Cryotop
and Solid Surface Vitrification methods for the cryopreservation of in vitro matured bovine
oocytes. J. Reprod. Dev. 56:176-181.

Srirattana, K., Lorthongpanich, C., Laowtammathron, C., Imsoonthornruksa S., Ketudat-Cairns, M.,
Phermthai, T., Nagai, T. and Parnpai, R. 2010. Effect of donor cell types on developmental
potential of cattle (Bos taurus) and swamp buffalo (Bubalus bubalis) cloned embryos. J. Reprod.
Dev. 56:49-54.

Thumanu, K., Tanthanuch, W., Lorthongpanich, C., Heraud, P. and Parnpai. R. 2009. FTIR
microspectroscopic imaging as a new tool to distinguish chemical composition of mouse
blastocyst. J. Mol. Struct. 933:104-111.

Suteevun-Phermthai, T., Curchoe, C.L., Evans, A.C., Boland, E., Rizos, D., Fair, T., Duffy, P., Sung,
L.Y., Du, F., Chaubal, S., Xu, J., Wechayant, T., Yang, X., Lonergan, P., Parnpai, R., and Tian,
X. 2009. Allelic switching of the imprinted /GF2R gene in cloned bovine fetuses and calves.
Anim. Reprod. Science. 116:19-27.

Lorthongpanich, C., Yang, S.H., Piotrowska-Nitsche, K., Parnpai, R. and Chan, A.W.S. 2008.
Development of single blastomere derived mouse embryos, outgrowths and embryonic stem cells.
Reproduction 135:805-813.

Lorthongpanich, C., Yang, S.H., Piotrowska-Nitsche, K., Parnpai, R. and Chan, A.W.S. 2008.
Chemical enhancement in embryo development and stem cell derivation from single blastomeres
Cloning Stem Cells. 10:503-512.

Lorthongpanich, C., Laowtammathron, C., Chan, A.W.S., Ketudat-Cairns, M. and Parnpai, R. 2008.
Development of interspecies cloned monkey embryo reconstructed with bovine enucleated
oocyte. J. Reprod. Dev. 54:306-313.

Parnpai, R. 2007. Production of cloned embryos in buffalo. Ital. J. Anim. Sci. 6. Suppl. 2: 102-106.

Chan, A.W.S., Lorthongpanich, C., Yang, S.H., Piotrowska-Nitche, K. and Parnpai, R. 2007.

Competence of early embryonic blastomeres for establishment of embryonic stem cell line.

Ferti. Steril. 88:5396-S396.



36

Muenthaisong, S., Laowtammathron, C., Ketudat-Cairns, M., Parnpai, R. and Hochi, S. 2007. Quality
analysis of buffalo blastocysts derived from oocytes vitrified before or after enucleation and
reconstructed with somatic cell nuclei. Theriogenology. 67:893-900.

Suteevun, T., Smith, S.L., Muenthaisong, S., Yang, X., Parnpai, R. and Tian, X.C. 2006. Anomalous
mRNA  levels of chromatin remodeling genes in swamp buffalo (Bubalus bubalis) cloned
embryos. Theriogenology. 65:1704-1715.

Suteevun, T., Parnpai, R., Smith, S.L., Chang, C.C., Muenthaisong, S. and Tian, X.C. 2006. Epigenetic
characteristics of cloned and in vitro-fertilized swamp buffalo (Bubalus bubalis) embryos. J. Anim.
Sci. 84:2065-2071.

Laowtammathron, C., Lorthongpanich, C., Ketudat-Cairns, C., Hochi, C., and Parnpai, R. 2005. Factors
affecting cryosurvival of nuclear-transferred bovine and swamp buffalo blastocysts: effects of
hatching stage, linoleic acid—albumin in IVC medium and Ficoll supplementation to vitrification

solution. Theriogenology. 64:1185-1196.

7.2 Haueranulumsdszyuuninma

Srirattana, K., Ketudat-Cairns, M., Phermthai, T., Takeda, K., Nagai T. and Parnpai, R. 2009. Somatic
cell nuclear transfer in swamp buffalo. Proceeding of Buffalo Propagation Conference, 17
December, 2009, Tainan, Taiwan, RPC.

Srirattana, K., Takeda, K., Matsukawa, K., Tasai, M., Akagi, S., Nirasawa, K., Nagai, T., Y., Kanai,
Ketudat-Cairns, M. and Parnpai, R. 2009. Quantitative analysis of mitochondrial DNA in swamp
buffalo (Bubalus bubalis) interspecies cloned embryos. Proceeding of the 6" " Annual Conference
of Asian Reproductive Biotechnology Society conference, 16-20 November, 2009, Siem Reap City,
Cambodia. P.57.

Parnpai, R. 2009. Progress of inter-species somatic cell nuclear transfer in bovidae and felidae family.
Proceeding The 7" Asian Symposium on Animal Biotechnology. Chungbuk National University,

Korea, 19 June, 2009.



37

Suksawaeng, S. Danna, Y. and Parnpai, R. 2009. Heart chicken may able to maintain and induce mice
embryonic stem cells to form hepatic plate-like structure. Proceeding of the 4" World Congress
on Regenerative Medicine, 12-14 March 2009, Bangkok, Thailand. p.174.

Srirattana K., Laowtammathron C., Devahudi R., Imsoonthornruksa S., Sangmalee A., Tunwattana W.,
Lorthongpanich C., Sripunya N., Keawmungkun K., Phewsoi W., Ketudat-Cairns M., and
Parnpai R. 2009. Effect of Trichostatin A on developmental potential of inter-species cloned
gaur (Bos gaurus) embryos. Proceeding of the Annual Conference of International Embryo
Transfer Society, 3-6 January, 2009, San Diego, USA, Published in Reprod. Fert. Dev. 21: 126.

Liang Y. Y., Ye D. N., Laowtammathron C., Phermthai T., and Parnpai R. 2009. /n vitro production of
swamp buffalo embryos by intracytoplasmic sperm injection: effect of chemical activation
treatments. Proceeding of the Annual Conference of International Embryo Transfer Society, 3-6
January, 2009, San Diego, USA, Published in Reprod. Fert. Dev. 21: 230.

Imsoonthornruksa, S., Lorthongpanich, C., Sangmalee, A., Srirattana, K., Sripunya, N., Keawmungkun,
K., Wanwisa, P., Laowtammathron, C., Tunwattana, W., Somsa, W., Kongkham, W., Ketudat-
Cairns, M., and Parnpai, R. 2007. Expression profile of Oct4 in pre-implantation embryo of
cloned endangered felid species. Proceeding of the 4th Asian Reproductive Biotechnology
Conference, 24-26 November, 2007. National University of Singapore, Singapore: p. 89.

Laowtammathron, C., Srirattana, K., Lorthongpanich, C., Imsoonthornruksa, S., Sripunya, N., Phewsoi,
W., Keawmungkun, K., Davahudee, R., Sangmalee, A., Thongprapai, T., Chaimongkol, C.,
Ketudat-Cairns, M., and Parnpai, R. 2007. Effect of activation treatments on development of
bovine embryos after intracytoplasmic sperm injection (ICSI). Proceeding of the 4™ Asian
Reproductive Biotechnology Conference, 24-26 November, 2007. National University of
Singapore, Singapore: p. 137.

Lorthongpanich, C., Yang, S.H., Piotrowska-Niches, K., Parnpai, R. and Chan, A.W.S. 2007. Embryonic
stem cell establishment from mouse single blastomere. Proceeding of the 4" Asian Reproductive
Biotechnology Conference, 24-26 November, 2007. National University of Singapore, Singapore:

p. 112.



38

Parnpai, R. 2007. The progress of interspecies SCNT: Bovidae and felidae cases. Proceeding of the 4th
Asian Reproductive Biotechnology Conference, 24-26 November, 2007. National University of
Singapore, Singapore: p. 46.

Sangmalee, A., Srirattana, K., Sripunya, N., Phewsoi, W., Keawmungkun, K., Imsoonthornruksa S.,
Lorthongpanich, C., Laowtammathron, Ketudat-Cairns, M. and Parnpai, R. 2007. Birth of
cloned goat : a preliminary study for conservation of endangered mountain goat. Proceeding of
the 4th Asian Reproductive Biotechnology Conference, 24-26 November, 2007. National
University of Singapore, Singapore: p. 80.

Srirattana, K., Imsoonthornruksa S., Tunwattana, W., Lorthongpanich, C., Laowtammathron, C.,
Sripunya, Keawmungkun, K., Wanwisa, P., Ketudat-Cairns, M. and Parnpai, R. 2007.
Telomerase activity of in inter-species somatic cell nuclear transfer gaur embryos. Proceeding of
the 4th Asian Reproductive Biotechnology Conference, 24-26 November, 2007. National
University of Singapore, Singapore: p. 130.

Imsoonthornruksa S., Lorthongpanich, C., Srirattana, K., Sripunya, N., Laowtammathron, C., Ketudat
Cairns, M. and Parnpai, R. 2007. Effect of manipulation medium on the development of
reconstructed domestic cat embryos. Proceeding of the Annual Conference of the International
Embryo Transfer Society, 6-10 January 2007, Kyoto, Japan, Published in Reprod. Fertil. Dev.
19: 141.

Lorthongpanich, C., Srirattana, K., Imsoonthornruksa S., Sripunya, N., Laowtammathron, C., Kumpong,
0., Ketudat-Cairns, M., and Parnpai, R. 2007. Expression and distribution of Oct-4 in
interspecies-cloned long-tailed monkey (Macaca fascicularis) embryos. Proceeding of the Annual
Conference of the International Embryo Transfer Society, 6-10 January 2007, Kyoto, Japan,
Published in Reprod. Fertil. Dev. 19: 149.

Parnpai, R., Lorthongpanich, C., Laowtammathron, C., Imsoonthornruksa S., Muenthaisong, S., and
Ketudat Cairns, M. 2006. Recent status of somatic cell nuclear transfer for conservation of
endangered species. Proceeding of the 3" Asian Reproductive Biotechnology Conference, 29

November — 3 December 2006, Hanoi, Vietnam, p. 44-47.



39

Lorthongpanich, C., Srirattana, K., Imsoonthornruksa S., Sripunya, N., Laowtammathron, C., Somsa, W.,
Kongsila, A., Kretapol, K., Ketudat-Cairns, M. and Parnpai, R. 2006. Development of
interspecies cloned long tailed monkey (Macaca fascicularis) embryos after reconstructed with
bovine enucleated oocytes and culturing in different condition. Proceeding of the 3 Asian
Reproductive Biotechnology Conference, 29 November — 3 December 2006, Hanoi, Vietnam, p.
125-126.

Srirattana, K., Lorthongpanich, C., Imsoonthornruksa S., Sripunya, N., Tangthai, C., Laowtammathron,
C., Ketudat-Cairns, M. and Parnpai, R. 2006. Effect of donor cell types on development of
cloned swamp buffalo (Bubalus bubalis) and bovine (Bos taurus) embryos. Proceeding of the 3™
Asian Reproductive Biotechnology Conference, 29 November — 3 December 2006, Hanoi,
Vietnam, p. 134-135.

Imsoonthornruksa S., Lorthongpanich, C., Srirattana, K., Sripunya, N., Laowtammathron, C., Tanwatana,
W., Somsa, W., Kongkham, W., Kretapol, K., Ketudat-Cairns, M. and Parnpai, R. 2006.
Differentiation of marbled cat (Pardofelis marmorata) nuclei after reconstructed with enucleated
domestic cat and bovine oocytes. Proceeding of the 3" Asian Reproductive Biotechnology
Conference, 29 November — 3 December 2006, Hanoi, Vietnam, p. 140.

Parnpai, R., Muenthaisong, S., Suteevun, T., Na-Chiangmai, A., Laowtammathron, C., Lorthongpanich,
C., Sanghuayphrai, N. and Ketudat Cairns, M. 2006. Production of swamp buffalo emryos:
Comparison of in vitro fertilization and somatic cell nuclear transfer techniques. Proceeding of
the 5" Asian Buffalo Congress, Naning, China, 18-22 April, 2006, p. 616-620.

Curchoe, C., Suteevun, T., Yang, X., Parnpai, R. and Tian, X.C. 2005. Analysis of the expression pattern
of the imprinted /GF2R gene in cloned cattle. Proceeding of the 2" Asian Reproductive
Biotechnology, 2-7 November, 2005, Bangkok, Thailand. p 159.

Lorthongpanich, C., Laowtammathron C., Monson R.L., M. Wiltbank., Sangsitavong S., Rarnpai R. and
Rutledge, J.J. 2005. Kinetic changes of in vitro produced bovine sexed pre-implantation embryos.
2005. Proceeding of the 2" Asian Reproductive Biotechnology, Bangkok, Thailand, 3-4

November, 2005, p.157.



40

Sang-ngam, C., Imsoonthornruksa S., Tangthai C., Srirattana, K., Tunwattana, W., Muenthaisong, S.,
Laowtammathron C., Lorthongpanich, C., Ketudart-cairn, M. and Parnpai, R. 2005. Interspecies
nuclear transfer using female and male gaur (Bos gaurus) skin fibroblasts reconstructed with
enucleated bovine oocytes. Proceeding of the 2" Asian Reproductive Biotechnology, 2-7
November, 2005, Bangkok, Thailand. p 170.

Suteevun, T., Smith, S.L., Muenthaisong, S., Yang, X., Parnpai, R. and Tian, X.C. 2005. Expression of
chromatin remodeling genes in cloned and IVF swamp buffalo embryos. Proceeding of the 2
Asian Reproductive Biotechnology, 2-7 November, 2005, Bangkok, Thailand. p 97-99.

Laowtammathron, C., Imsoonthornraksa, S., Mueanthaisong, S., Lorthongpanich, C., Vetchayun, T.,
Sang-ngam, C., Tangthai, C., Ketudat-Cairns, M. and Parnpai. R. 2005. Effect of two
concentrations of cryoprotectant in vitrification solution on post-warmed survival of cloned
bovine blastocysts vitrified by micro-drop technique. Proceeding of the 12" International
Congress on Biotechnology in Animal Reproduction. Chiangmai, Thailand, 4-6 August 2005, p.
135-140.

Muenthaisong, S., Laowtammathron, C., Lorthongpanich, Imsoonthornsuksa, S., Tangthai, C., Sang-
ngam, C., Hochi, S., Ketudat-Cairns, M., and Parnpai, R. 2005. Developmental potential of
parthenogenetic activation of swamp buffalo embryos between fresh and vitrified oocytes.
Proceeding of the 12" International Congress on Biotechnology in Animal Reproduction.
Chiangmai, Thailand, 4-6 August 2005, p. 93-97.

Parnpai, R. 2005. Somatic cell nuclear transfer of cattle and buffalo in Thailand. Proceeding of the 2"
International Congress on Biotechnology in Animal Reproduction. Chiangmai, Thailand, 4-6
August 2005, p. 4-16.

Laowtammathron, C., Terao, T., Lorthongpanich, C., Muenthaisong, S., Vetchayan, T., Hochi, S., and
Parnpai, R. 2004. Effect of hatching status on vitrification of cloned bovine blastocysts.
Proceeding of Annual Meeting of the International Embryo Transfer Society Conference,
Portland, USA, 10-14 January, 2004. Published in Reprod. Fert. Dev. 16: 174.

Laowtammathron, C., Terao, T., Lorthongpanich, C., Muenthaisong, S., Vetchayan, T., Hochi, S. and

Parnpai. R. 2004. The effect of ficoll in vitrification solution and hatching status of cloned



41

bovine blastocysts on the survival rate after vitrification by using cryotop. Proceeding of the 1"
Asian Reproductive Biotechnology Conference. Ho Chi Minh City, Vietnam. 12-14 April, 2004,
p. 67.

Lorthongpanich, C., Laowtammathron, C., Muenthaisong, S., Vetchayan, T.,Wongviriya, W, Ketudat-
Cairns, M., Likitdecharote, B. and Parnpai, R. 2004. Cloning of leopard cat embryos using
enucleated domestic cat oocytes as recipient cytoplast. Proceeding of the 1" Asian Reproductive
Biotechnology Conference. Ho Chi Minh City, Vietnam. 12-14 April 2004. p. 61.

Lorthongpanich, C., Laowtammathron, C., Muenthaisong, S., Vetchayan, T., Ketudat-Cairns, M.,
Likitdecharote, B. and Parnpai, R. 2004. In vitro development of enucleated domestic cat
oocytes reconstructed with skin fibroblasts of domestic and leopard cats. Proceeding of Annual
Meeting of the International Embryo Transfer Society Conference, Portland, USA, 10-14 January,
2004. Published in Reprod .Fert. Dev. 16: 149.

Parnpai, R., Laowtammathron, C., Terao,T., Lorthongpanich, C., Muenthaisong, S., Vetchayan, T., and
Hochi, S. 2004. Development into blastocysts of swamp buffalo oocytes after vitrification and
nuclear transfer. Proceeding of Annual Meeting of the International Embryo Transfer Society
Conference. Portland, USA, 10-14 January, 2004, Published in Reprod. Fert. Dev. 16: 180-181.

Laowtammathron, C., Lorthongpanich, C., Muenthaisong, S., Vetchayan, T., Somwan, S., Muankatoke,
P., Patitung, S. and Parnpai, R. 2003. Production of dairy and beef cattle by cloning technology.
Proceeding of the 1 0" T ri-University International Joint Seminar and Symposium. Mie
University, Mie, Japan, 21 October 2003. p. 389-393.

Laowtammathron, C., Terao, T., Lorthongpanich, C., Muenthaisong, S., Vetchayan, T., Hochi S. and
Parnpai. R. 2003. Effect of Ficoll in vitrification solution on the post-warmed development of
vitrified cloned bovine hatching blastocysts. Proceeding of Stem Cell and Somatic Cell Cloning
Research. Present status and future trends. Chulalongkorn University, Bangkok, Thailand, 3
December 2003. p. 48-51.

Lorthongpanich, C., Laowtammathron, C., Terao, T. Muenthaisong, S., Vetchayan, T., Hochi, S., and
Parnpai, R. 2003. Developmental potential of cloned swamp buffalo embryo reconstructed with

vitrified matured oocytes. Proceeding of Stem Cell and Somatic Cell Cloning Research. Present



42

status and future trends. Chulalongkorn University, Bangkok, Thailand, 3 December 2003. p. 43-
47.

Parnpai, R. 2003. Mammalian somatic cell cloning status in Thailand. Proceeding of Stem Cell and
Somatic Cell Cloning Research. Present Status and Future Trends. Chulalongkorn University,
Bangkok, Thailand, 3 December 2003, p. 18-26.

Parnpai, R. and Tasripoo, K. 2003. Effects of different activation protocols on the development of
cloned swamp buffalo embryos derived from granulosa cells. Proceeding of Annual Meeting of
the International Embryo Transfer Society Conference. Auckland, New Zealand, 11-15 January,
2003, Published in Theriogenology 59: 279.

Parnpai, R., Tasripoo, K. and Kamonpatana, M. 2002. Comparison of cloning efficiency in bovine and
swamp buffalo embryo using fetal fibroblasts ear fibroblasts and granulosa cells. Proceeding of
Annual Meeting of the International Embryo Transfer Society Conference. Foz Do Iguassu,
Brazil, 12-15 January, 2002,, Published in Theriogenology 57: 443.

Parnpai, R., Tasripoo, K. and Kamonpatana, M. 2001. Developmental potential of vitrified cloned
swamp buffalo morulae derived from granulosa cells. Proceeding of Annual Meeting of the
International Embryo Transfer Society Conference, Omaha, USA, 13-16 January, 2001,
Published in Theriogenology 55: 284.

Parnpai, R., Tasripoo, K. and Kamonpatana, M. 1999. Development of cloned swamp buffalo embryos
derived from fetal fibroblasts: comparison in vitro cultured with or without buffalo and cattle

epithelial cells. Buffalo J. 15 (3): 371-384.

a d (Y] a
7.3 ?l‘i/‘lll‘l/‘ﬂ‘l»!'«]1iﬁ1ﬁ§$ﬂ‘i]‘lﬂﬂ

Yy 9

o 7 a o J v A 9 A d A v A o
AUNTIVT ADNOINTUBY LAY TIATIA WIaW8. 2546. mﬁTﬂauuwmﬁﬂ%mwaeuﬁﬂyuamwmmau

& @

dailndgayWis. Lab. Today. 2: 33-37.

g

€

(Y] d @ o 1 o 4
INAIIN W]ﬁﬁ]ﬂ. 2530. E)?WI ﬂ%ﬂqﬂu uag f]u']ﬂﬁell@\iﬂ’lﬁg'lﬂp‘hﬂﬁjaﬂu. NYEITAAUINNY 16: 258-

269.



43

A o v

(9] d o o ) aa £
IAIIN wmﬁw AIINTY Iﬁﬂm Miﬁﬂiim DUANANUS NI1DT TJ‘]JTEQ NAYT ATANAINUL ‘]JiZG]qﬁJ

J
a o

ouns Ivd 53%%s gassamae Uszning Jaluas woal Nagru uas aualiad duaszqa.

2530. m3dheshnddeou (E.T.) Tutlszme'lng. ununwas 15: 271-280.

U (% 4

(v} Jd Aa J A 4 o A o
WWAIIN Wianwg LLag zl]‘hl“l/lﬁlfﬁl'l éjﬂﬂﬂ\‘lW']uG]fEJ. 2545. LL‘L!TVI'Nﬂ']ﬁjﬂauuﬂ!’waﬂ@L}ﬁﬂﬁ!m&W?ﬁﬂu?u

@

o d Y J o o =)
dadlndgaiug. nsasdadthudesIne. 10: 82-85.

g

7.4 Hauelumslssyuszauma

@ Y

2 Ay o oA 4 (Y] d \ 3
VIYEA LUNIYIAND NIYIU ’]jilluiluﬂlli] AIY AIVATNNY AL IITTIN WI1an18. 2553. Nﬁﬂli’)ﬂ]ﬂiﬂlﬂ\lﬂ

g a a Aa A < 1 = @ = j’ Y
L@]ﬂﬁ@ﬂﬂ?il%iﬂ]ﬂl@]ﬂ]ﬁﬂlﬂﬂﬂﬂaaLﬂaﬂlu1@Lﬁﬂﬂ”lfll!ﬂﬂiNﬂ”IEJGLuﬂSS‘]JfJ‘]Jaﬂ: MIANYUUDIAU.
a ;’ A o 14 a o ’ Y
ﬂ"li?fi&’iﬂll’)‘?ﬁﬂ?ﬂﬂyﬁi AINN 11 7]535?)71/ 2553 ANSINYATAITAT YM1INYI1QVOULNY. ViU

309-313.

J A

a v A Jd A [ o Y
yyasun$ satfyan maau Jyan 'l wdad Aades nunissa s sau viynd unan tag
w J v @ a 9 a a 9 (B @ [ —~1
IAIIN Wiang. 2553. ﬂ@]iTﬂ”ﬁﬁ]iﬂJWi’011ﬂgﬁuﬁ1u14@9ﬂLLﬂ’J“]Jf’J\ihl"lJ'EJ’EJHIﬂ AN INLEBLUN
4 ag . .. . A < a
A387T Cryotop 48 Solid Surface Vitrification. {58 V(AU N 151 5¢ YUNINIYINIT

a o s o A o s 9
1]W7?W87ﬁﬂ!ﬂy@5ﬂ7ﬁ'ﬁjﬂ5\7ﬁ 48 1V INNIA TR T. ﬂ?\?!‘VIW"I, YU 103-108.

[ ~

a Jd a A o a J (%4 d
IUINV W'Jﬁ'%}’f]fl AUNITTIU ATIAUT YFITUNT ﬁ‘iﬁﬂ]ﬂﬂ NIVIUN ﬁiyﬂ]u'lul') A INaIIN 'W1ﬁ‘1/‘hﬂ.

o9 g

o a o 1 Y Ay Y A g9 A A <
2553. 5A51N15193 YUOIA100UF 1IN I8 N5 Iaaulsiuyiia. Foudun1syseyunid
K4 ’
IMT UM INBUAEATMANTATIN 48 AVIFAWWNGAART. NFUNWA, 111 238-245.
= (% Jd | o ] ] A =
WEIUNGIU MDA 1Az T9a335A WIaN1g. 2553. 6n5In150gsoaved lagnnszsdetaniinmiums
vitrification #2835 Microdrop 1% Cryotop 1AM YA IAUDIRIBOUNINAINITAAR

a 9 = A < a a Y o g ~
aﬁmﬁuﬂu”lcﬂ@l GEGE R !5@\7!971”7757_/53ﬂqfll‘Vl7\73‘D’7ﬂ751/74737]37?78”714975?7'7?7’@75?’75\77’] 48

Q

’ { o 14
!ﬁilﬁ 3 MNFAINNYAITAT. NTIUNN, 1"i‘13l)1 95-102.

=

AUNITIA ASSAUT GIUT DUGUNTTNHT %A INAIFTTUET SUNTI doneam iy yrasuns mtlayan

0 o

= Y v v

o £La 4 o
’Jf’f%)’ﬂﬂ VIYHA UNIYIAYU NITIUN L‘V]’Jﬂ{[a DUTY LFAINID TUF e

a a

e
Y
2aq
=)

UIA

€

dudauy 1358 aua uSu1 ngia-mud uay Seassn wianie. 2552, HAVDY

ee
o

Trichostatin A Ap8A31N1593 AL Tavesddsou In lnauiiwazaioounszielnauiatiu
a A < a a o 14 o.gzl ~ oA o o
WA, 5OUANNITUTLYUNINIVINTVOINHIINAUNEATMIAATATIN 47 (AU 2 @199 7.

NFUNNA, 111 10-16.



44

YA IMAIFTTUTT AUAITIU AITAUT U LANE IS BNFUNITAET TuNT 11 doneaniisd

= v a = Y

a J d Aa o La 4
UTBITUNT At IuIeY N’Jﬁ%)ﬂfl VIUA LUNIYIAYU GNTIUN L‘VI’JTI{ja TITUYY NoJ

v a2 1Y J d v J A a
U5z I Twage Souena u15u1 ingia-msud uaz Faassn wawie. 2552 gnlalaauilauna
) v 1 v as . - < a
1nNsdedndIeo UL 1AeIT vitrification LVUNEA. [FOUANNITYIEYUNNIFINTYDN
Y ' r
UM INeEUNATIANTATIN 47 @il 2 @191d83. ATUNNA, Wi 99-105.
=\ o s A o [ J Y Y a 4 A o

HYIUKEIU IHAE DUIY LEINID FINT ONFUNTINH IUNTI ADNBIMIUYE NUAITIU ATTAUN

A v A

a 4 Jd a [ Y a 1 a
UBITUNT ﬁiﬂﬂ]ﬂﬂ]ﬂ AUV N’Jﬁ%lf’JEJ matyq?} UNIYNAU YA IWAITITITUTT AU VITUTLD
4 g (Y] d \ 9 = Y "o o
ANA-AITUT LAE IITIIA WIanel. 2552, Nﬁﬂ]i’)ﬂﬂﬁiﬂfﬁﬁlﬂuﬂi%@]‘uﬂﬁlmﬂﬁ’mﬂﬂ"liWﬁH“L!”l
@ 1 A (% A < a
VYOIAIDOUNTEUDNI1AadIN1T ICSL li@ﬂ!ﬁﬂﬂ?iﬂié’f‘zfﬂﬂ WNIFINI1TVON
Y '

YHIINGIBENEATMIAASATIN 47 LU 3 MFAWNNMAAS. NFUNNA, M1 78-86.
o = a [ o S Y Y A J ~ o a J
DUIY LUAINIG FINT DONFUNTINYT IUNTIIT ADNOINIUTY NUNITTYU ATIAUT YFITUNT

= Y a 1

a d a [ £La 4 a
A3ty WId Aaddoes viynd udIyenm YA MaIBIINET QNBIUN NYA W1 U
v 4 J (Y] d J ' a A
anA-mMSud taz Saassn wiane. 2552, waveuaaauLUY AolszanTNIW LazAUNIN
o 1 A A 3 a a o s o A
Y246200U 1a Inautia. FouAums sz yunNIFINITVOINHIING AN UATAIANTATIN 47
@ui 3 AVIFAWNNEM A3, NFUNNA, 1111 87-94,

T DUGUNTTNY TUNT I Foneamiyd oudy uaewd AUAITTH ATTAUT %A MAIFTTUET 113

9 [

o 14 (Y} d
U1 Lﬂﬂﬂ@-ﬂ?iuﬁ’ AL INaIIN Wﬁ;ﬁ"hﬂ. 2551. ﬂﬁllﬁﬂ\‘]ﬂ@ﬂﬂlﬂﬂguﬁlﬁﬂﬁmﬂQﬂﬂﬂi%ﬂﬁuﬂﬁ
. @ 1 o ¢ v o & A A <
nuclear reprogramming ”lumaauﬁmngmmﬂﬂaqﬂg uﬁiﬂauuﬂ. li@dlﬁﬂﬂ?iﬂ?iﬂi&‘:iﬂl
Jnmsseavunnmaaauma lu lagvimmuia/semea Ine. yviensaiy, v 292-297.
d o o s Y Y a 4 [y Jd \ =< @
NIYIU ‘ﬁiiiJlﬁl ATINTU AUNYY IUNTLIT aBNDIWTUFY LLag I3a33n Wiane. 2551. MTANHIND
1 = Yy Y any . . . .
poUTZIZUA A Inde VBINYLWITAIYID synchrotron infrared microspectroscopic mappings Lae
§ < a o a
focal plane array imaging. l?@d!ﬁﬂﬂ?iﬂ?iﬂié’;“p’w AVINITISAVUUIUIFIATUIAY
ma Tu Tagvanmuiatsemea Ine. yvinansay, ¥ 131.
v W v d \ a Y 14 .4 =} 4 o EX
E‘;f'iclffl muqsu INAIIN NN LLag UITUN Lﬂ&{]‘ﬂ@]-ﬂﬁuﬁ. 2551. ﬂ?il‘].ﬁf]‘ﬂmEJU]’lWﬂiJ@SVIGLGHGlUﬂﬁ

§ < a % Aa
asaeumMAvedln. Foudann1snsseguIvInsseauLTIaauIauma lulagvinin

witfszme Ine. uvitensay, ¥ 184,

)D-

[ 14 [
VIYNA UNIYIAY NUNITIU ATTAU FIUT

q

HFUNITINHT YA IMATTITUTT IUNTIN

S [

9 a 4 a 14 a d a 9 [ = La 4 s
ANOINTUTY YTITUNT ﬁiﬂiyﬂ]u? AUITIY AITTDY BUIY LUAINTIA NTIUN INIHYA 3



45

[ a2 [ 4 J (%4 d (YIS v o

UMY WTU DANA-ATUT LAY I3aT3R ‘W]ﬁ'i/‘hﬂ. 2551. ﬂ'lﬁﬁ]lgiﬂ‘]eliﬂwuﬁ“ll'nﬁ'lmuiﬂﬂ
o A ] < a a o o ui’ ~

m:i‘nﬂﬂaum. ﬁ@\‘ilﬁilﬂ757]55‘5?’117’)7\7?%’7ﬂ756119\7 WHINY1QYNHATAITAT ATIN 46. G1U1

da3. ngamwd, nih 25-30.

=

a J @ a 1 v A I a La 4 @
HUYITUNT # ”ljﬂlufg? AUNITTM ATSAU LA MAITITUDTT IUIFY N’Jﬁ%lﬂfl ONDTIUN m’ﬂ‘kja DUIY

= o = Y A 13 [ J a d a2 @
HANIA VIYHA UNIYNANU FIUT OUGUNTINH i]u‘ml,iﬂﬁ é}f]ﬂf]\‘lw'lu"]ﬁl HITUT INANA-
J J @ [ (4 [ v v (v d
ATTUT IUTY AUINUE FITUYN T]f]\‘lﬂigllw Iélfﬂ“]ffl FIUNAA LA IIAITA

A A A a A g9 a 4 <
Wiawg. 2551. Manaanszilnauialagmainns Inauisiusiio. Feudunsysegu

a a o 14 egz/ { o o
NNIVINITUON YU 1INYIQLNHATAITAT ﬂf]\‘lﬁ 46. M1V1G67. NTUNNA, Wﬂ}’l 78-84.

~ [ = Y

v a < Aa a 4 A o [
UITY N'Jﬁ%}’ﬁ')ﬁl UFITUNT A ﬂﬂ]ui}‘ﬂ AUNITTY ATTAUT OUIY LAINID VIUNA UNIYIAY  FIUD

o a5 a ]

% a 1 4

2 @ a 4 aa a o
DUFUNTINHT YA MANTITNTI 51]1!1/]'3{!,{5]'] é}@VIENW"Iu“D'fJ qmamﬁ'mamﬁ HITUT IDANA-

Q

S o d v a A 9
ATUA 1AL 599550 Wrane. 2551. QﬂLL‘W$Lﬂﬂmﬂﬂ”liTﬂauuﬂﬂﬂgl%!ﬁ]iaﬁmlwI‘]Ji‘lJmﬁﬁ]”lﬂGl‘lJ

I < Y A < a Aa o 14 ail ~
W uwaaauuU Y. FeuaNn1TUseFuN NI INITVEN WHIINSI1GUNBATAITNT ATIN 46.

U q

a1ndad. n3aNNa, 1 19-24,

pUTY UAIA IT DUFUNITANT FUNT T Aeneantisd nunITIH ASTAUT YFITUNT

v A 9 [ = Y

d a a v £La 4
ﬁdi‘ﬂfgﬂﬂ JUAFIV WIFIOY VIYGA LUNIYIAY YO IWAIFTITINDT ONTIUN L‘VI’JTI@?]

o g q q

a @ (Y] Jd A a 0
UI1TUN Lﬂ@m@—mguﬁ ag I3aI3f ‘wmﬁm. 2551. gmmaﬁjmTﬂaummﬂmﬂmiwﬁﬁmhﬂ

4 ]
v A

a a U § < a a o
mmaﬂﬁmmwaﬁinmﬂ. !?i’)ﬂ!@lllﬂ?il/i&’ifil?’lN’J‘]ﬂﬂ?ﬁl@ﬂ uu1MINg1aY !ﬂyﬁiﬂ’7ﬁ'ﬁ§ FITNN
v o 9
46. A1V1@83. NTUNNA, YU 85-90.
A [ [ J 9 9 a 4 [ =S = a 4

T OUFUNIINHI AUNT ADNDINTUTY DUIY LAINIA AUNITIU ATTAUT YBITUNST

= (% = 9 v A Jd a 9 a 1 YY) v W A A 4

ﬁiﬂQJJﬂJUT VIYYA UNANAYU IUITTUY WITTDY YA LHAITITUTT IUTY AUIMNUS IVIINY TUA

A% noam W13 INgRA-MIUT ez FIasIA Wiawie. 2551 MILEAIENUBITY Octd lud)

@

' A o < Y} s A < a o ¢ o A
’e)f)u%aumﬁmm:qmmﬂﬂaqm u‘q. !5@\7!971”7751/5252)’1/3?)’7ﬂ75ﬁ'@73ﬂ7ﬁ'¢75 AINN 4

9

VOULAY, Wi 344-348,

a 1 o @ 4 a J 2 [ a 4
YA MAIFTTUET NUNITIU AT TAUT TUNTID AONOINNIYE T DUFUNTTNH YBITUNS A3 Tyan

a d Aa F o = k) La 4 = o =
HUITY WITTDY VIYHA LUNIYAU GNTIUN INIHA DUIY LEINIG TITNYTY ‘V]ﬂ\iﬂﬁ%ll‘w

@ @ a @ 4 o o '3
T¥A%e Fouana WI1TUI INANA-ATTUN LA IITIIN ‘I/‘I1i11/‘i1€l. 2551. Wﬁﬂl'ﬁ)ﬁﬂTiﬂig@TUﬂTE

4 ]
v A

a a (L { a an R { § < a o 4
3 yAy Tavesaroou Infinan Taed5ond. Foudunislseguivimsdnimans asan 4

YOULAY, 11 349-352.



46

@ s Y 9 a 7 o a ~ a A = (Y] d 1
AUNTLT ADNDINTUVY HBITBI WY ﬂ'lji'ﬁu1 LWEIIT]iﬁ'ﬂW-’H“H“]S !L’E]'L!T‘VI'L! PN UL IIA@IIA WIaN8.

s Y a o 1

A 1w 0o o a o J
2551. ﬂ'liﬂ@ﬁ'é)ﬂﬁ?ilﬂ‘ﬁﬂﬁNﬁﬁﬂ@ﬁ31ﬂ31ﬂﬁ1lii]"lJ'é)\iﬂ'l'iW'ﬁﬁl%ﬁﬁﬁuﬂ'ﬂuﬂﬁ’l@@uﬁﬂﬂl%ﬁ'ﬁ

4 ’
v A

v 1 v Y] § [~4 a [ '
Aveunouszezld. Foudunsysequinmsdaimans Asen 4 veuunu, nii 340-343.
o = A o a J A o a S a 9 o a v A
DUIY LAIWIA NUNITTV ATTAUT YBITUNS ATty TN AIaTos VIYHA LNIYRAY JIUT DY
[ [ S Y 9 a s Aa U a @ 14 4 v d
qUNITIE TUNTI dONDINMIUYES YA 1HAI5ITUTT WITUT NANA-MTUT tag 53a35A Wia
o a3 o 2 I o
Wi, 2551 anudusalumsiilaauiwmzuazanniuld1dlumsidszgnaldluns

v d

{ < a o a.s/, { J
@uiﬂmﬁﬂﬁm. !?f’)\‘ilﬁllﬂ751/53?’1/3?f7ﬂ75ﬁ'973ﬂ'7ﬁ¢7§ ﬂi\?ﬁ 4 YDULNUY, ﬁﬁl'] 332-335.

q

o 2 [ v @ v W @ 4 a J a 1
NUNITTINU ﬁ‘%mm T DUPUNTINHT IUFY AUINUL i]u‘]/li!ﬁg]}'l g’t‘]‘l/]@\ﬁ/‘nu"]fﬁl YA IMAITITNUDI

~ o = Y v a

a 4 J a a @ 4 4 v d
wyasunsd aidaynn viygd udnipan ula mades ui3un masia-miud uaz Saassn
a a a 4 Y 1 a A
wiane. 2551, mansyay Tanaznanssuvoen ladim Tawesaludloounszia Inautia
9 » ¢ A [~ a o o J’ ~ ' Y
PNAGWUT. FoUANMTYseuININTANINANT ATIN 4 VOUUNU, W 336-339.
YA 1MAITTTUTT TUNTII1 doN0INIUYY FIUT DNGUNTIANT BUTY LAIVIA AUNITIN

= Y

Y] a a Jd Aa [
Asaur yrasuns Aitdygr udad iades viynd udaenu 53Ty ey lu
o @ a o J 4 [y, d Aa a a a
TsAde Fouaa  WITUINANA-AITUA 1Az 53530 Wiawe. 2550, Uss@nsammsUfaus
@ @ Y v 1 Bl’o' ay [ ~1 1 @
azens1n1snaul luvasaunlveInlooyu Iauy laslinae Tauyusudsainwe Ia 5 a7,
d’ < a a o 4 ug/ ~ 4
FouAUNTYTEYNNNIFINTUBIUHIINGFE INHATANAAT ATIN 45 A191FA 7. NFUNNA,
Y
U1 245-250.
T BUGUNTINHY YA MAITITUET UNTIT) doneamilyd AunlTIa ATTAUY ywaTung
~ [ = 1 [ a @ o 4 w J |
Ay oUIY HAINID 9 UMY WITUINANA-MITUT 1Ay FIa3IA WIanE. 2550,
[ g’/ 9 [ 9 v 0 d v [~ 9 A 9 [
9MIINTNINDINAINITEeNA190U TnuT I ULsuT UV een Tasnsa 11T0A1Ta190 7
[ Z}, 1 o Y A < Aa
gounvuy 3duaounounllddredin. Foudunisysegun1vivrinisvey
4 v
Wi INeasnEATIAN; AN 45. A191993. AgaINNG |, Wil 260-265
Aa 1 o S Y Y a A @ A o Av o A P4
YA MAITITUTT TUNTD) ADNOINIUYEY T DUFGUNITNE AUNITTU ATTAU A% FIVAINIIY
a 1] 4 4 v} d | a Y] 1 ~ a a
MITUAATIA-MITUT 1Az F3a330 Wiang. 2549. Msnandlse e lanlgausly
Y o Aa uﬁl ~ 1 Y
waoaun. Mmslseyuavunsyynenmgyauamn ASIN 47, U, ¥ 7.
=

2 [ @ J a 4 [ a a J
qUUTE BUgUNITAET Tunsid denesmiisd aundssa AITau Yrsund astan @ wman

2 [ (Y] Jd a a
BITUDT WITUN Lﬂﬂmm—m'{uﬁ ag INaIInN W1ﬂ°|/‘hﬂ. 2549, aNFNavesvIAMINNEENIN


http://kucon.lib.ku.ac.th/cgi-bin/KUCON.exe?rec_id=010739&database=KUCON&search_type=link&table=mona&back_path=/KUCON/mona&lang=thai&format_name=TFMON
http://kucon.lib.ku.ac.th/cgi-bin/KUCON.exe?rec_id=010739&database=KUCON&search_type=link&table=mona&back_path=/KUCON/mona&lang=thai&format_name=TFMON
http://kucon.lib.ku.ac.th/cgi-bin/KUCON.exe?rec_id=010302&database=KUCON&search_type=link&table=mona&back_path=/KUCON/mona&lang=thai&format_name=TFMON
http://kucon.lib.ku.ac.th/cgi-bin/KUCON.exe?rec_id=010302&database=KUCON&search_type=link&table=mona&back_path=/KUCON/mona&lang=thai&format_name=TFMON

47

1T o a @ LI~ .. . o A
Lﬂﬁﬁ]ﬂ ﬂ’f]E]@]31ﬂ'135E]ﬂ%’mﬁﬁﬁ%1ﬂ!t%mlﬂlmﬂ vitrification maqmaauumﬁmiﬂaum. ng
o Aa 03/ = ] 9
ﬂiﬁ‘g’llﬁ’lliﬂ!?l/?fyf}ﬁ!@ﬂﬂ7fy§)‘lJlﬂlBﬂ AN 47. U, 11U 59.
A o o s Y Y A 2 a2 o a !

IUNITIU ATIAUT IUNTT ADNDINTIUTY  FIUD OUFUNTINEYT YFITUNT ﬁiﬂﬂlui}‘JT FUWUN
uadlng Y@ Ma15IINET V13U INQRA-ATUF uaz S9a3IA Wiave. 2549, wavoTaa
9 [ [ a a o 1 A [ A o
ﬁul!ﬂﬂ@@ﬂﬁi1ﬂ1‘ilﬂiiymﬂIG]SUENG]'J'E)E]L!ﬂigﬂﬁ)ﬂﬁﬂiﬂﬁuuﬁ. ﬂ757jis‘52ﬂlﬁililu77_/§fyq,l7!@ﬂ

4 ]
MYIUIAN ATIN 47. U, M1 47-48.

14 a ' @ J

5iwde NYTUA YA Ma15ITUET UM donesmiyd qans1 niu'lsas Yo msaud Wiz

q

a an

I 4 o a Aa 4 Aa v Y 4 A a 0o
e Msud mau WunszInn qunway 1haas quiid AgauAsng q5e1 naduse nay
(v d | a a A A a
Faa33n Wiane. 2548, maniadvTavesgn Inlaauisinaaninead i Tusuaaluyves
1 v J d o A < a a o 14 ei/ ~ o o
Wo TANUGUINIY. (Foudnm s yuImINITumIINeaanNyAsMans ASIN 43. a191d907.
NFUNNA, 11l 67-72.
a A a 1 [ J 9 9 a 4 2 (% v A <
3051 vlulsae @ Ma1555u5T IUNTIH AENOIMNINYS QINT ONGUNTTNY FoANT 1AW
v W v J a @ J d aaa a Y d
FUNUN 1AL Ny 535% NFGUA WITU INgNA MIud FUT Te¥ uaz Seassa wane.
a a % 1 A v . . . J
2548. M3 Al Tavena9ounseiloildan Parthenogenetic activation 910 T To laviaauaz To
s 1 g as o Ao o
To'lavusuaia Taeas Vitrification. (10na151/52N0 UMITAUNNINILIEVOIAMIDITE V. 9.7 1AL
1 A 9 o [ Ao A ] = =i o Y
AT INNOAUMITHAIUINGUIIU I8 AT eV IwgANANMIUATTIYaW, Used11) 2548, wiln
37-39.
a A a [ % s Y 9 a o A (% v Aa a'{
q3051 vilu 1599 4@ 1191a1555UET TUNTID doNeNNIHYY QT DNGUNTINY FodnF LA
o v W Y I'd [ a % 4 d aaa
sunun uadlng dagqurmile 5350 nvdud asgns 19329 15u1 1NgYia ATud FUF
a (v} Jd a a v o 1 v
To% uaz S9assn wiane. 2548 masau Iagszezuaia laddvesaroounszioan
A g 1 2 Aa .. . ] =1 Aa
TaaunennisldleTo lainsudsd 21075 Vitrification. (Fouduni1sseyuirinig
F '
i IneasnEaTMan; ASeN 43. @191d993. A3, w1 59-66.

'
a A

2 [ v a £ v v o W a 1 Y J Y
’(,:flﬂJ‘ﬁ auquﬂ‘iiﬂm FIAND LAY IUBY AUINUE FIAT Villu]l‘ﬁ’ffﬂ YO LHATDITUDT IUNTIN

a J a2 o 4 J v d a (A a
R0N0IMNHYE V13U INANA MSUd Az FIassA Mane. 2548, M5 YVDIRIBOUNTZNA
2 1 I @ 4 < a
TnaunslagldlalalulesTanaradudso . Soudunisdseynivinisg

a @ 14 a’f { o o
VI INGIBUNEATAIAAT ASIN 43. A11TR3. ngaMNA, wih 73-77.

[ 4 a 4 a 1 (Y a 4 v W v Jd aaa
i]u‘ﬂiﬁsl)”l é’amqwmﬂm YA LHAIFITUDT NAFU ms1le LRIZER Tiﬁull‘ﬁﬁﬂ BIAVVY LIBIUA  FUY

A o d A ' o 1 A
To¥ tay 39@33A WanIe. 2547. 1595 YGIzozvald Iadavedalseundielaauila



48

@ U] ' asx .. . A < a a o 4
Wﬁ\‘lﬂ’lﬂﬂ']ill"]ﬂlsll\?ulslﬂﬂﬂ"]‘ﬁ Vitrification. liﬂ\ﬂﬁllﬂ751/5&‘52)’%'J‘ilﬂﬂ75%”73Wﬂ7ﬁﬂ!ﬂyﬁ5ﬂ7ﬁﬁ5

o o 9

4 '
A59N 42. @119 7. NTIUNW, 11U 83-87.

9

Muni doneamiiisd 4@ ma1sssuss gins niulses 5YwH nwdud J¥5E 29dITee uiTun

o J o 4 (Y] J

o aa v A g Py
NANA-ATTUT VBT aﬂlﬁm%ﬂi%‘u 1Y 3333 WI1ane. 2547. ﬂﬁiﬂauuﬂ"lﬂi\lﬁﬂ%’diﬂﬂ

Q g

19 uu 1 uduls Tanaradudsunazmaa W Tusuarganarilauiar sl usad

U

4 ]
v A

§ < A A o 7 o o
AUUVY. FouaunsUseyuavimsumianerdomnyasmans asan 42. @19 1daWwNe.
NFIUNNA, Wil1 351-355.

a 1 o [ S Y 9 a 4 a A Y v J aaa a
YA MAIFTINGT NAgU1 M3 1o TUNI91 doneawiiyd gans1 vilulsas s3wde nwdud 3uT la%
(Y} Jd . o 1 2 1 @

ay S9@35A WI1aN18. 2547. #ave3 Hatching stage U9IA200U 1A lAAUIIADOAIINIGTOA
@ .. . A < a a o 4 3 = v
Wa991N Vitrification. (F0AUN1TUTEYININITUHIING AN BATAAAT ATIN 42. 11097,
NFIUNN, 1111 88-93.
v d | a v [ s Y Y a 4 a A Y v ~
Faassn Wawe A IMaI5ITUET IUNTID AeNeIWIHTS qIns niulsas 5% nydua 1l
a a 4 a o ~ a o < A aa 4
dunnu mau WunszInn auwey 11AA q5001 neduse uag auiia Asgausyg. 2547,
9 = A a & o I A I~ a Aa o
M3 ldma TuTag Inautawaa Taionas Tauunuga. Geuaun1stseyuirnisuniamedy
¢ o A o o )
INHAT MAAT. ATIN 42, TTAD. NFUNWI, 1111 94-98.
[y dJ | Y Y 4 a [ [ ) 9 a 4 a d' a
Saassn Wawie 5350 NYEUA YA IMAIBITUTT SUNIIN AoNDIMIHYS qins1 wiiulses Teun
= a % o o a a 4 Aa o va an o a
MITUA WTUINANA ATUT WA lunsz Inn aunwad 1hads quiia dsgauAsyg q3en
a 0o a a A A a 4 ]
nad159. 2547. m3sgan lavesgn Ialaautsiinaaainmaa I Tusuaraluyvesne In

o o

4 o 1 ao o A I av = = =~ =
TUIMMUU. UNAAGOHANIHIIINITANNUUTON ﬂZ;IiN?iJ’JiIEI?uﬂ7ﬂ@ﬂilﬂ’ﬂy7uﬂ557°b’ﬁ'll7 i)

ﬁe

2547. w1 29.
a A a 1 o S Y Y a 4 A [ v a £
79031 ‘HiJull‘ﬁﬁ\i PAMAITITNDTT IUNTR ADNDOINIUYY FIUDT DNFUNTINYT FIANT LAY
o v W v J 1 a @ 4 J
TUWUN LL@N]'I,‘VIEJ nagu msﬂa FIVVY NFIUA AIYND Gl,ilsb"N WITUTNANS ATUT  Uag
Y] d v a A ' = o 1 A o A
IAIIN WIaN8. 2547. ﬂ"liL“’l]iiUJGﬁJIG]Qi%EJ%UﬁWﬁiﬁ%ﬁﬂlﬂ\‘]ﬁﬁﬂﬂuﬂizﬂﬂﬂﬁﬂjﬂﬂuu\‘]iﬂﬂ
Y- g 1 I 9 ax .. . o 1 ao o A U av
ﬂiicl‘lfiﬁliﬁlllclfﬂu"]ﬂ!,"ll\iﬂﬁﬂﬁ‘ﬁ Vitrification. UWﬂﬂEl@Nﬁ\??iJ?ﬂf]ﬂ?iﬁﬂﬂu7!5@\7ﬂ@1/\7714?i)€1?u
= = =i = Y

MAYANANHIUATIIVAN 1/ 2547. vl 26.

@ 4 a a J a 4 [ Jan (v d
%u‘ﬂi!ﬁﬂaﬁ ﬁ%}@ﬂfNWWll‘]fﬁl A MAITITUDTT FIAI wﬁu”l‘ﬁm APIS WHIATYS LA IIAIIAN ‘V‘nﬁ‘V‘th.

2546. 115 1AAUHIAIODULNIAY (Felis bengalensis) V1usHa Taold luuuitu (Felis



49

< = Yo o a o 4 o.s/’ A o
catus) !:]Juvlclfiﬁwa']ﬁcﬁuﬂﬁﬂ. !@ﬂﬁ75ﬂ53ﬂﬂﬂﬂ75ﬁﬂﬂu7?%’7ﬂ75W7«!§ﬂ7ﬁ'@75ﬂ5\77’] 13 WUF
d o o Ao A a )
AMTATNUNITWAUINGIY Y. W‘Hﬂé‘!Iﬂﬂ, WU 112-115.

a 1

i denesmilyd A ma1s3suss qons wiiulsas uaz Feassh wane. 2546, NINATOU
anszua llihimuzaudmsumshinauisdsouuu TaolHaad W Tusuaaainluy
< ) 4 < a a o ¢ & A
Awsadduuuy. FowudumslseyuIvIinsymanerdemnyasamans AN 41 a1
Inrwmans nFUNNA, ¥ 84-88.
a 1 @ s Y 9 a 4 a A [ v J ~ 9 a
YA HAITITUTT IUNTI doneamilyd qias vilulsas 53ude nwdua wieu durnu mau
a 4 a o (Y] d a g
dunsgInn auney 1hads vaz Saassa maniea. 2546. Msnaaeunmnaa lauas Iaiie
o da = A o aw 4
Wuga laoma Tulaglnauia. ena151/senoun1sduyLINILITEVOIANI1TE U. 0.0 LAz

1 A Y Aav = = = o A 9
ﬂ?71153111/@@71!\771!?578?1!ﬂ7ﬂ@ﬂ1/ﬂ'ﬂy7 uATTI¥aN Use 911 2546. i 54-55.

8. MIVBUMN-1iede

(Y] d \ ' A o aa ~ @ a

AN Wiawy. 2530. ﬂ'lﬁLi\‘]ﬂﬁ@]ﬂul‘llmf]ﬂ%)ﬂcluiﬂ. UUITTIYU DUANWAIUE (UITTUITNIT), MT

a ) o 1 a 4 o a o

ﬂgﬁ"lJﬁ?l!?/iﬁ@ﬂ!!ﬁjﬁllﬁs‘jﬂ75891/785/7ﬂ¢7388u. Ii\iWiJW%qWWﬁ\‘lﬂ‘iﬂlﬂJWT)ﬂﬂ1aﬂ, AIUNNA, Wl?ﬁ
41-77.

v d 1 a 9 (A ant T o ~

JATIN WA Lay TITINY Iﬁﬂm. 2530. L‘V]ﬂ‘h!ﬂfﬂiEJ'IEJFhﬂG]'J’EJ@uGl,uIﬂTﬂEJ’)‘ﬁUhJN'l@]ﬂ. UUITTU

v a a a Y Y o 1 a o 4

ANANAUS (UTTUITNT), ﬂ?illgﬁ'uﬁ?L!‘ﬂﬁ@ﬂ!!ﬂ?l!ﬁé’fﬂ?ifﬂf]ﬁhﬂﬁ?@@u Ii\‘i‘WﬂJWi}W"IﬂQﬂim

WMINOHE, NTUNNA, W 133-158.

A o QJQJ

(v} Jd o o ° an
INAIIN wmw'w AITINVY T’dnm Miﬁ’)iiﬂ! DUANNUS NI1DT ﬁ‘]ﬂ?\‘] NAYT ATANAINUS ﬂﬁgcljll
a 4 Q Q‘ U
aumTGm FIVYY FITTUNIY ‘]_]'igﬂ']ﬂﬁ mﬂum WY Lﬂﬂ“q]félﬂ)'u g gualaa AUAITNa.
o a3 9 v = o
2530. Nﬁﬂ'%i’ﬂﬂ']ifﬂ‘(’lpj"lﬂﬂ'l’é)ﬂuiﬂuwQﬂwﬁﬂﬁluﬂizmﬁqﬂﬂ. HUITTU NUANNULS
a A A Y 9 o 1 a 4 4 a (%

(UF5UIBNY), ﬂ?il/{]ﬁ"l!‘ﬁ?‘lJ‘H’ﬁﬂﬁ!!ﬂ?l!ﬁs‘iﬂ7ifl7€/ﬂ7ﬂﬁ?@'ﬂL! IiﬁWNWQWW@Qﬂiﬂ!MWT?WﬂWﬁﬂ,
NFUNWA, NT11 273-288.

v Jd A o a

Seassn wawe 2549, malulasmslnauisla. ©AESAIAOUIM 304 553 Animal Cloning

. . . 9

Technology 1101& 304 554 Selected Research in Animal Cloning Technology. 389 ¥iU1.

Parnpai, R., Minami, N. and Yamada, M. 1998. Current status of research for the establishment of bovine
embryonic stem (ES) cells. In: Miyamoto, H. and Manabe, N. (eds.), Reproductive Biology Update:

Novel Tools for Assessment of Environmental Toxicity. Nakanishi Printing, Kyoto, pp. 383-388.



50

9. 119an1asy

v

a 9 v 1 o < 9y a 4
9.1. NWANUA ‘c’lﬂﬁfﬂﬂv\hﬂﬁ’mBuiﬂulﬁlu‘ﬂizﬁuWaf‘ﬁliﬂ "lﬂgmwlﬂiﬂummﬂmmumﬂ

[ (3 [

vosdszmalnaiiofuii 8 dusen 2520 ¥ 1¥03 ﬂﬁgﬂﬂﬂdaﬂﬁﬁu 1 lu 10 v1auves
PNAINTBUMIINGEY

9.2. T19YananuITed (Sudy 1 andad) lumsiguenanuisotes  “anudiulyl1gly
msnanTanusasemalulad Tnauislaeldwad I Tusvaradusaddunuy” Tumsdssyguma
Snnsuminedensasmand aseR 38 wa. 2543

9.3. 519%ana U 3Ted a1v1inemaad lunisduenanuiseises “nrsnageua
nszua fhfimue audmsumsi laauiisiseuunlaslfisad I Tusvamannluyduead

Y a a @ 4 g}/ {
AULLY” Gl,uﬂ'l‘iﬂiylgﬂﬂ'l\‘l’)ﬁ]ﬂﬂ'liuﬁ'nﬂEl'lafllﬂielﬁiﬁ'lﬁ@‘i ﬂi\?ﬁ 41 N.f. 2546

v @

o Aa ' ' Yo a I Y
9.4. 597anIveAAY Mnauauna Tu Tadsinwuisdszmalne lasudgdudihgno
as o o A ) .. . .
010 112 Tug 1Az (599 “Somatic cell cloning in bovine using ear fibroblast as donor cells” Tunisils SYN

sysilvesauinudl w.e. 2547

[ v [ o

[} a A Aa o 4
9.5.5197aNaNUINEA Buay 1 a1dad) lumsiauernanuIdeites <nsldmaTulad

o

A a L G a a o s ¥ A
Tanauiaraa Indiouaz Tauuwuga” TunslssgunaanmsumIneas nasmans Asan 42
N.f. 2547

U a d'd = 1 9 a o o a v
9.6. 919781 AAINIAIFININUHANUAAUAIUNIITITY 152311 2548 91DUNIINGGY
malulaggauis
o 1 a a s o A &
9.7. SN TAUNUAUUAUAY A1VINeNAdas 1331 2550 MNINTOIADL Y
[ ao v W o ao A [ 4 o J
9.8. 5197aKANUITLA (BUAD 1 @1u1dad) TumsduenaIuIteined “mMseysny 1nnuTg

o o 2 a a 1Y 4 3’.} {
m??ﬁWﬂuIﬂﬂﬂ'ﬁﬂ?Iﬂauux‘i” Gluﬂ'l‘iﬂi%ﬂg’llﬂ'lﬂ'ﬁﬂﬂ'liuﬁ'nﬂEJ'IﬁEJLﬂ‘]&IG]iﬁ'I’ﬁ@i ﬂﬁ\iﬁ 46 N.¢1. 2551

10. MSAANTUAT

a A

10.1 590557 Wiaw1e IANFNT qUANLA 0195 ounsyu ganInd walasTa Audu

a3 Q

v A A Qs

< o a 2=y A a 4 4 { Y
MBYAY  LAUNYT IDUFUHY ‘ﬂ@\‘iﬂﬂﬁ UauUa quUIAUNTNINY “QﬂﬂimmuQumimﬁauﬁmu

v
= a

A o A o A o Yo A A wa A A
E;TU"UE‘NUhJIﬂilIGHiQVI” YUANVDLNDIUN 11 WQUIYU 2547 "lmuam‘ummmau I8 2550

Q

10.2 59556 Waw1e IAUFNT qUANLA 0175 OUNTFU gANING UAITTY ANTU NMBEBIAY

= %

<] Y a 1% a a a Aa 1 o a
HEIWY T JOUFYNY ﬂ@\iﬂﬂdﬁ WU dUIRANNTUINY YO LHAIBITUET i]lﬁ/lg!%}i g@ﬂ@ﬂwwu%g

a

Aa o =) [ 4 A A 7Y A o A o oA
I¥Y ATFINY “Lﬂiﬂ\ilﬂfﬂlll%ﬂﬁﬂ?ﬂuLWWTﬂigLLﬁ@ﬁﬂ” gUMVBIUDIUN 11 UUYU 2547

Q



