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SUMMARY

For the efficient production of in vitro derived pig embryos, we treated pig oocytes
with E2 and dbcAMP and observed an increase in developmental rate to the blastocyst
stage and nuclear maturation and a decrease in polyspermy rate. The treatment of
sphingoshine-1-phosphate also revealed similar effects to E2 and dbcAMP. We
analyzed pig embryos at different cleavage stages for DNA methylation states. We
found that unlike recent reports, the DNA methylation states were not changed at the
pronucleus stage when active DNA demethylation is known to occur, and even in
subsequent cleavage stages during which a passive-mode demethylation has been
shown to take place. When we examined the histone methylation states using
immunocytochemistry in pig, the male pronucleus showed clear signals both for DNA
methylation and histone H3-K9 methylation. Unlike the mouse, the pig case showed an
even distribution of the epigenetic markers in the two-cell nucleus and also in the other
cleavage stages.
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1. Z2 & (estradiol-17beta; E2) 2 dbcAMP2] F7}ol] &3 A4 F3
32 GELe] %0 A1 1 pg/ml E2 (44 1) 2 1 mM dbcAMP (2

hE U B WY A2 A4S KO, A4S FE F 4 A
Rapid g4 oo Asl44e¢ SA850 (29 1.

E
R bt

[ JCHIR P SO ‘_‘_‘.-_j
<ag 1> AN4% F Rapid 948 5 A4S 44 ¥4
A: GV; B: GVBD; C: MI; D: MII

E2 5 dbcAMPE A }4% sigde] Arste Aguid F 24T R 4A3HA Rapid
dHE Bate] Y44 e AR A3, da2Ts) B2 A ¥E dbcAMPE A
Ag Fo] RANA & HEE GV ¢ BER o] A4EE AAE A F3
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E L SR dxe] gagel oM B (1 ng/ml) £ dbcAMP (t mM)2] &

RN - 249 #4829 9A (%)
Lol GV GVBD MI MIj
Q=3 102 48 (47) 5 (4.9) 49 (48) -
y2) E 108 49 (45.3) 8 (74) 50 (46.2) 1 (09)
ErtdbcAMP 11 81 (729) 16 (144) 14 (126) -
LR 121 3 (24) - 24 (198) 95 (78.5)
44 E 116 - - 13 (112) 103 (88.7)
E;+dbcAMP 115 - - 10 (8.6) 105 (91.3)
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E2 ¥ dbcAMP Ao ot& HAA$H A AR IYE R A wigd 4
MNE S-S AN A9, B2 2 dbcAMPE A #o] AR Fge] 2
&%E Z%E RAFALH (E 2), WEARY 2gE = A F73}
ATk (& 3).
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E 2 43 dxZY Y+ £ 42 A4 Aol E @ dbcAMPS]| A3}

I A9 39 43 +3€ ¥ £ 93n
¢4 £ Ml 1PN 2PN >3PN (%) AP& (%)

Control 155 49 21 58 27 106 (68.3) 27 (25.4)
E; 115 39 10 52 1 76 (66.0) 14 (18.4)
Ex+docAMP 140 41 21 66 11 98 (70.0) 11 (11.2)

E 3. A4EA E2 R dbcAMPE] FH7ol g AP T Wides

A A& 24 £ Hge i ¢ BRE & (%)
Control 146 104 16 (15.3)
E; 153 108 25 (23.1)
Ex+dbcAMP 147 113 37 (32.7)

3. W] S1P R S1IP §4 AAA A7t} AF WL I3

oakdl Ao Ads uiged (NCSU+PVA, NCSU+pFF, NCSU+EGF+pFF) Wje} 0.05
uM S1P E& 1 yM DMSE Arjsly AYA4L §28 3 44 AZHA Rapid
Qg 53 A4S AL A& A SIP7E AdE w3 9=
F& mTBM | Fd-& AM83ld AG+AE FEsn °]§F dAES 04% BSA
7b #F8 NCSU23 sjgado]x] 693 wigste] wjilx SAZA e wigg e
A Gt 934 Mgy O SIP ¥ DMS A o YH&ES
ZAMG Aa), SIP7E F71R PolM B2 dA458S HaFQeon, dhdd S1P
4 AAAQ DMSE Ase o FX T A9 YH&gol A3 #23)
Aok (19 3). &3 SIP A Fo] 2749 AYE 1A wlgo] F7stn GFA
Aol A4 (2Y 4). A& SIP A 93] FIHo= X
o} we-go| FA3 ST (2d 5)



[ Jcontrat [ ] stp(o0osn [ oms (1um)

2

90
80
0|
60
50
40
30

20
10
0

NCSU+PVA NCSU+pFF NCSU+EGF+pFF

Nuclear maturation (%)

a9 3. A dEE 95} 3lolA SIP ® DMse] &7

[ Jcontrot I o0.05Ms1P

. 60 . 80
g 50 b 70
=
8 40 a 60
-1 a 50
S 30 40
o 20 30
20
10
10
groupi group2 group3 group1 group2 group3
2PN formation Polyspermy

A 4 MGG 3lojA SIP A g2 A5 F 3NYY 2 g3 I
¢
groupl: NCSU23+PVA; group2: NCSU23+pFF; group3: NCSU23+EGF+pFF
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[ control Bl o0.05:M S1P

35
30
25 |
20
15

or—-_.

groupi group2 group3
Blastocyst

29 5 Hejaize glojA SIP Hz)e] wE HutE YZ& vz

b

4. AFHF R EASAE A9 g g va

APt AAE HolAo] oz FUE FATE NCSU2 wjgddA 693
W FE F wE GA 7R S WEe g B R FAXLE ZAEAC A
45AF 3 FA4LAT dgEL AR od iptEz Y FEEe Yoy
of 93] Bad FARC] BAS BA Jebgh (X 4).

£ 4 AT L BALF2Y A9 wipge 3

A+ ZAME 9z & g8d WA 5 (%) WX (%)
Yol 4 645 455 (70.5) 63 (9.8)
A 243 488 385 (78.8) 116 (23.8)

5. 47 +4¢ DNAY vjgs ¢4 A
PMSGSH HCGE FA# ¥ Ad mojg S Y48 B6CBAFL 92 A 3

59 1 cell $£3&E 348lo PBSI) 4@ 4% Eadoez +ARL 4C
AA & A+ nAEI 05% Triton-X1000] 2A17+ESH HagozM AT

- 20 ~




ote] REE ok Adxez $i7 DNAAG A7 93 2 N HCE
308 Ao DNA 25 FolFH, 100 mM TrisCl (pH 85)8 10&
7+ st 235190 1% BSASH 01% Tween 200] Sojsle PBSH] 3@
€ Yo} 4CoA 1641715 blockingslil 5-methyl cytosine 3 E 1:500.2
blocking 4’Fell 43t 4TA 34 +PEE A 3AF<
washing® ¥ 2nd T ¢ anti-mouse-Cy3E 1:2500.2 3|4 3to] 30237 A,
3023t AF ¥ 100 nM DAPIE 23l & d43AT. =HA 3F DNA
g3} FAE AUE] % wE g=FEA ojn] DNAW Y} Fio] Bu
B AFAFATL E434rch. DAPI= F FHdo] gAg Ao vis vidsie
WwHoz gejA A go] 1 cell FHBY SAAHoAHp) DNA
demethylation®] Qoixtt} (13 6).

5-MeC

Mouse
embryo

a9 6. 43 7Y DNAY vd3dd. m-34 3, p-AYAY, pb: 54 bar:
20um '

6. 34 A HA A £33 DNAY wEi FT =4

671 d g el (80~100kg)e] LAF7] 16Ys¥-E 995 atrenogestE WY
20 mgg HAA F4931 vA) altrenogest Fo] F 24~30A17F ¥ 1500
IU PMSGE ZA}stx, 2 & 78474 750 IU hCGE HaEdta QFFAon
AdulE AAGE F, 4G old] £AYFE Z QAN gRFH F&& T
35t DNA wdstde 44 389 24ubdst $43A 933
ot &, ¥ 942 100 nm YOYOE AH&3sith 44 $£383E 92 1 A2
Z1M & Q4o tE} F A8 toj] dlPle] ol flof WY HIAT (2
H 7A) 3 o]F 2 AEZIRE FAuAA WEs A=rt wg gder, iy

_2]_




EAME inner cell masss} trophectodermZte} wl€zte] ojzh glo] o G4
I 2L FFLE viEEE FAY & UMY (2™ 7H).

5MeC
A

2”7 FF oA wAd siA AW £33 DNAY vds 3
A~ 1 cell stage B- 2 cell stage, C- 4 cell stage, D- 8 cell stage,
E- morula stage, F- blastocyst stage bar: 20um

7. 24 A AA A9 542 DNAS vdst $4
94 QEFS mTBM HEFAe olgdtd AePE EsL SHBL 4
mg/ml BSA7} E0I3l= NCSU23 widddly wiksiar] 4 dAle dAES

T3 ¥ 20, 48, 72, 9, 120 At} Hpeigch. 44 7339 DNAY fd
}FFe BT YT FUE WYes o] FFE AN ¢ ¥ o

- 22 -




A& 100 nm YOYOE AMS-8tch 1 ME7IGA 2 AZ7)7tAE AU 4
o AR F A 4 G4 vl ovldste elrt Qol A& FAH
€ ¢ AATE 2HY 4 AZIRE FAuAAE 495 delM . g gy
Fel w3 FoiFezs 2EAA 2dd F4E 7HR Ao ASE ¢ 4+ 3
Aot 2y BAEZd e AW FAEE 2L FEE B (3E 8)

SMeC

A

a9 8. &G o)A d@AY HA AW £Y&< DNAS v ¢4
A- 1 cell stage, B- 2 cell stage, C- 4 cell stage, D- 8 cell stage,
E- morula stage, F - blastocyst stage,

_23_



3Ry LRyog wddy 2L Jvebd. Bar: 20um
U 230dx 4348 g 2 43
1. 48] i<t AA o 4 A9 DS FA4

P2 GxAe] A& 247 F ImM dbcAMPE ¥ o 24
vehde Y458 Hdsiaa) ¥ Q48 AN ey, o&d
2PN A A e)Ase] Bodsle MAP kinased] $A4AE9 AFENS
23] Western blot2 AAsgct =3, o|g]d AdAs ZQd d
AoA FAAA SAAA fFS AAHAT A dEL A5 A
712X $¢ dbcAMPE H71EE 23 H71EHA] 42 2N 4=
9 MAP kinased] #43 A E nlw ARG o, 4ze 7#&
dao 2 HY4R f 5 T uEslAe] RS vz AESHT

A &] B
& &
Fod &
N - o - 'I wor
ct: Anti-cdc2
Im bl wl

Hlot: &nti-p-setin

. &
&
o‘*av"?og

Bleaiar e

Blot: ml-ERMIR

Bict: Antl.ERX12
E . e e ot W Sl
Hiot: Antl-p-netin Hiel: Anti-p-uctin

Western blots were performed in matured oocytes by using specific
antibodies such as anti-cdc2 and anti-ERK1/2. A ; cd¢2 for 22 h, B 1 odle2 for
44 h, C 1 ERK1/2 for 22 h, D t ERK1/2 for 44 h

29 9. A4 5 MPF 2 MAP kinase @¥Ae] #dY 4
A ExBe] AgAgel AN 271 22 A F¢ dbcAMPE
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AsNe w9, 4% F5 F 22 A% & 44 A3 MPE 2 MAP kinase
i del ury oS BAG Fal, dbeAMP A3 FAA 2 AlZtde
B TE AFE oty Aol drHE A 4 AdAde
238 W2F B} £& ¥ S BAFEE AT = Ak (¥
9. ol2igt daE FF £4& 5 FAFLE HAY & dAY (29
10).

180
160
130
120
100

Relative MPF activity (D)

i

£2 cAMP EZecAMP controd  E2

3528

O ERXL
] ERK2

54
] B
s P
H i
: I
: | i

corlrd  E2  CAMP E2+cAMP

Atcde2for22h,B edc2ford4ah,C1ERKL/2 for 22h, D ERK1/2for44 h

ocoBBE03488

a9 10. 44 54 MPF 2 MAP kinase @¥de] 3 £4

olgA AYASHE FET F AR AAH LS AF wikxzo Bds
#=§ Zi}, dbcAMP A2j3t Fo] dbcAMP AHelslA] &g Fol vl
Tre8lA 2 vtz 2o WS B4 (K 5). d2Fer

A s A4 wal A FPT Fo G uAe G3go] VAT
zZhel7t &8 HAY 5 UKtk
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X 5 #9434 wide] W dbcAMPE] H7ld] W A £ A9 2

Mean (1SD) no. of nuclel

Ho.of
S R
ICM 1E Total
control 1486 803457 17215.6% 68t29 208+63 276169
E2 116 85079 220%5.42 70434 229%75 29.9%9.3
dbcAMP 126 832+717 37.0k23" 88431 257481 34519.6

E2 + dbcAMP 111 866+26 340t3p 77432 253474 331485

Four replicates for this experiment were conducted. Values with different superscripts
in the same column significantly (P<0.05).

2 Wi ] §EEQ Frlol 2 Ag4ePAY A4 S ® apoptotic
AMxg 24

AR gERe] AYGSA 271 247 U4 dbeAMPE 7o
AYP94E A TFo2HE ALY vtz 34 FULS BAEY]
Astd ICM 2 TE HZ& FEY F Ae ]34 L 45,
apoptotic AAX4=¢] Hl&§ HUs7] 34 TURNEL £4L dA3Ao.
ANA FEF A4 FGA 271223 5 dbcAMPE F7HE 23
A7WA) ¥ Fo2REH e vigtx dAdA ICM, TE &
BAAEFE HEZ AL, 2+ F9A apoptotic A X52] ¥&
£ ¥@ ZABIT

ANl gs wgdd dbcAMPY 7l W F4A wintE gl ol
A2 9 % apoptotic MEFE A A, dbcAMP ATl M A
AZF7 gt %S € F AR2Y F44Q Aol YEA
gAn (£ 6).

_26_




E 6. A ofA) i =2 wukE o)A apoplotic HE2] FXGA 4

Apaptosis {nuclel)

No.of % of

Groop cocytes DAM TUNEL
examined blastocyst

N Mean SEM Mean SEM

cantrel 101 184 2676 1B 25 35 05

dbcAMP 195 251 508 309 14 12 04

DAP], total nucleus number in blastocysts; TUNEL, percentage of apoptotie nucleus
number to total nucleus number.

2 TENUL 24¢ 448 289 (2g 11), dbeAMP He ol A
apoptotic M X7} AA3] F4LTE BAR 5 AT (F 6). gk
AA GXF A5 £ 2 Ak Ft dbeAMPE A 2sle Ao
Aty o 2 ALty AAA 8L 84 Ad $ dokn dad
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The chromatin content is stained by DAPI {blue), fragntented DNA is labeled

by the TUNEL reaction (green), and colocalization with DAPI is indicated as
yellovrish, A-C) non-treated embryo D-F ) dbcAMP-treated embryo

29 11, A9 da A4g €lx) w4 apoptotic HjFLe] HA

3. HAFAFL W gt A4 2 dAA IY FAFNA compaction
F4 old ©E A ZW =A}

PR FZTY dgd lotr ¥gY 7 compaction 3ol wE
iRt 2 o] Wagd RAIHLY, 3T IF @A
compaction ¢4-& A 7}A (Full, Partial-, Non-compaction) 7]&2 2
Uio] @7 #Estal 2AIAY AR, Fd " B3R I
SRR 2 B2 dA A compaction FFE BAMEIF L, ojd
g A4 wdd 2 A EUE A Yo olF g4
AASIACh A £ dge] QoM WjFY T compaction FE S}
ole] w}E wiwtEg el Wehgg vlm BAsen, £ Ue
&% o] u}gl compaction ¥4t} Aol FAsAT. £=F, A4 H
AR Q] g zrE d2g G compaction FYE HIRL
E43tqen, old me F4H das 9 Ay F3L ¥n

..28...



24340

HA iR $=A%e] A9 D] glolA AW A7) compaction©]
gt F3 QoA @& FeA wNtE2e] g 3 R
A3}, compactiono] Yot A £PTL djRo] Wivtx e UEHe
¢ £ Aslew compactione] FojitA] e FoAE HWMEES]
utio] A8 wES &UE 5 ATk =7 g Doz FA

qee WY F AU (R 7).

E 7. A9) wjek A9} compaction o] whE sjA] =A@ A9 W

No.(%0) of embryos developed
Medium No. of Compaction  No. (36) of to
cleaved eggs pattern morula Blastocyst Blastocyst
(p6) 07)

CM 53 (14.6) 41 (77.4) 43 {81.1)°

NCSU-23 362
N-CM 231 (63.8) 84 (36.4)" 95 (41.1)b
M 77 (18.8) 60 (77.9) 64 (83.1)

PZM-3 409
N-CM 279 (68.2) 124 (444) 140 (50.2)

ab P<0.01

A +42 oA compactiono] Uorhs HEE F o AEH3HA
AR A RE A3 AZEA] 2F2E el 498

AN (29 12).
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Proportion of

biastomere Morphology of Blastomere on
undergolng compacted embryo Days 4 Fragments
compaction
Full slze. Close to
All sphere with smooth Eﬁ?:-:ﬁ-i <SY%
proflle

2/3-3/4. Close to
60 — 80%% sphere with shallow
identation

May have slight
size difference <30%

May have severe <60%

<40% <1/3 size difference

Morphologies of morulajcompact porcine embryos

a9 12 =] A% A dA o)A compaction ¥4 7]FE

AA P £ wwg £ compaction YA AAFAE
ZAR A3}, 38 SAloA (D 2) 4 AEV]|s} 8 AE7] $YFS B
Full-, Partial-, Non-compactiong] B]-&¢] §A}e}A] vexton, 2 A E7)
£ 7-$& Noncompaction 150} AsA B&e ¢ + AT
(1% 13B).
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e

® ®, I
8 - ] -‘b’ < £ nam
i a 2 : ax 3 e
5 " a r g 4] RN
5 ] -
u 1 I :’
'E # § 0 1
R # ¥ rL o
T ' gn . Tl :
- T : a af i 1
“n ¥ ' 4 :
$ : . N # L B ':- b 5 ‘ S . SE - t W)
' ¥ FI T} T 0 e Tt 1@
St of cleaved embryes () 25) Compaetion patierns sf ¢leaved enbryos (D 4)
©" e . 3o a3 | | | @) [ abe, pents |
3 ren 0 3 a
Bl e "L\ . j_ =N, T
) il ; % w P iy
: sf i i
r | $O01E 3
3 e U H
t - F Fillg -
5 F ! “i " : . :
F b _ A REE
f ol dedl el ' 2l 4t [XT
Blastoeyst ta eleaved embryos (D 6) Blaustocyst bo congacied endryos (D 6)

29 13. i £33 ¢ @A¢] BE compaction 3 D Wiwg

Z+zto] et @A oA compaction G} W& vz HgdE&E
ZA4% 4, FAH2 Fo Aol7) le& AT F AN (2™
13CD). =& Z249] compaction F4e] wa} WEFH HjRFEAA ICM,
TE @ AAAZSF7E QASHA 2Aol7t ASS ¢ 4 AU (29 14).
olg| g A A F£PTe] BE G4 oA compactiono]

dojube Fxd) ot g 2 A3 Sgd A3 dEE fAde
RE ANSE gt & 5 vk




B raeem
8 1 [ E23 patiomen

s b O]ty -
" ,

» |

35 F | abr, PaD0S

Nua. of noclei

1™ TE ' Tatal

9 4. sfA F3BNA compaction Al w2 wgE wEeA ICM, TE B
AAAESS] HnEY

A 2 d3A JQ) FAE] 3 @A wE compaction ¥4 2
HdEs A §15te WA A4 F 48 AR 3 FuE
ZAG 4, F A fARE 98 RS BAFAT (2] 15A). 2
By A AT 34 9 A JQ $98e] ul#l Full-compaction
o "l go] FLL YUY 4 AUslen, e d¥ dAGME F2
Zto] compaction FE9] Aoz} NU&-& AN AR AL 3
&2 73$& Non-compactiond] ¥l&o] Z7tete AES RAFYT
(¥ 15B). Eg, A4 2 9AA A9 AT 4A compactiono] &3
3A dojd FolA WX Ee) $egg Zhze ¢ @Al ue @
A Aozt &S HAY F AU} (2¥ 15CD).
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- ® i [wras .

il ) 1

LA TRPYEEY Ze¢ de $¢ 2¢ 4¢ ¢

Ton 2edl dell
Pull Partial Hen
Stage of cleaved embryos (D 2.5) " .Compaction patierns of cleaved embryos (G 4)

© * [a.peits | N

[
[
3—p

Bl A0 bl j ﬂmm%i&

e 4t $¢ 2« d¢ #¢ 2¢ dt %« 1q 4c 3¢ 2c 4¢ 3¢ ¢ 4r 8¢
i) Futial i Toll Tadad Her

Blastocysito cleaved embryos (D 6 Blastocyst te vompacted embryos (D 6)

2% 15 34 2 oA 39 974 4929 48 BAo) BE compaction P4 R LY
¥y

o|FA LY WML E YA Z ICM, TE @ AAMESFE FAR 2
3}, Partial- ¥ Non-compaction FolA+& ICM B TE A¥57 A4 ¢
A4 A FPBAA KA FES BAFer], Full-compaction
TAME ICM 2 TE AXS7} 32 A9 340N Adtdeg 33
23 AL RAFAT (2Y 16). A AEFA QM= FAR
43E B/Y ¥ 4 A% (29 17).
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-
3
L
, m

Mewn no. o muld
LR N BN R )

2ol 44l 8§ oell

Full ¢ oap aritem

2 eull 4 ¢l (X1 ]
Pamdipl « orap actiem
Inner Cell Mars cells

Manns. dmadd
y
"

P AT § 4 ol ¢ «l
Pull sempartion

2 4 wall 4 e}

Partial cerapaction
Trophectoderm cells

39 16 34 2 B4R 29 97 38 9 Bl e compaction ] T
WREIHY ICM 2 TE AE29 Hlm 24

Mean m. of muclei

N
Coipaly

vl 4l Sl

Tull 44l Sudl

Full campaction

Partfal cumpaction
Total cell

tll ¢l Sl

Nan compaction

a9 17 B 2 o AR) A 43¢ 9G¥ oAl 0} compaction St W&
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gk ol X o] A2 vla £

4. §A £33 B QA AN adhesion moleculese] FH FFE& AR}
Aol o3 A}

=2 =g@ o)A compactiono] dojite A17jQl Ada] @AM
Z+zte] compaction ¥4de] wel MXE HFe @odl= EF F9
3}l Pcatening] W FFE So] FAE o435 ML 53
ZAberch =5 22h9] compaction 9F4re] whal wiNkE @rlE
Fgg FEINS e Fd A vln z2AEIg HA5A G
0g 9A &, A 3 shitEolA Ztzbe] compaction §Adol uwpe}
AE A& g3t B2 9 s pcatenine] FH 4L vl
43k

1A A Aedgd dAlA compaction 3ol wha} A} 2
Wi URLE d)AFo 2 compactiono] P E adhesion molecules 2]
82 P-catenin FERe] A FFHE AR S1Eto S| gAig
ol-&-3le] A4S PAIG A7), 48] DA A Pcatenin A} o]
Full-compaction®] gold WA AXer i U4 de= dHgS
Y 4 A.er}, Partial-compactiono]u} Noncompactiono] Qofit
oA Pcatenin 7 e} WHe] FF3] B FHe)n 4FE JRIG &
AT (2% 18).
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Full

Partial

Non

% 18, 44} @AM compaction %ol WE B-catenin F-ARe] BE P
Nnn .

3Y 19. compaction el we} WL WiHE GAGM Bcatenin FAAHS) WE o4
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TS W dAGME FAue} fARE ARE AF 5 AT (28
19).

o 33 dE 9749 s 2 A9

L A $£R3BAME 3 EE vR8e FAAHfreference) 2A AHFTI A
g A

EHF BAY fAAe 28] ofd protaminelZ T EH O 319
) AE modificatione] HojA] &t £3F I 2ELZ
HAHEA 3|&E0] modification Ho| Aed I W3} e
ZABG Y 348 WEdle F2 3AE H3¢ IAFH A Hed=
EAq%c AFE I M2l AT £PVE JST F
n3stgh g3l g 2487 A3 94& A2 3
A F 24 2 A4 A9 gl Qs 328 g
e E golrr] f3 2AM R4l 49 gto]4l(H3-K4), H3-K9,
H3-K27, H3-K36, H3-K79 & H4-K20 Zo|t}. 3|2E w|E3}E
A4ste] A HP12) EXAR € qu EXZ4Y=
Hogayo s =39 H3-K9 tg3le reference2 A H3-K9
ol g E A Y. 53] H3-K9 vigsl dejet DNA wjds}
eIt AR E FFHLE 2YHEY. AFE g A3y
AME7] FAES EF £ Mol R oA w dddA HA A
¢ & B, A 2 staged] ¢ ¢ 4 A9 H Y8l
H3-K9 w3l el & =AMt

79 germinal vesicle ©4 @ mature oocyte2] H3-K9 = g3}

A& 2AE A3, A9} 2E) cocyted] A$ H3A AA 2
H3.K9 W gal7} oln #¥go] Y& A2 ek (24 20).
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a9 20, w4% L A4E 43 A |28 H-KO o198t 4 H3-m2K9, dimethylated
H3-K9; GV, germinal vesicle-stage oocyte; Mil, mature oocyte.

T3 AF AF9 A4dAg A= H3-KI v|dslr 2435,
E4FYY AL FA na e 7eAY JYdM e} vlRANR
F719] syngamy ©AlolA =34 H3-K9 vidste dojuA fgich
(28 21, by).

BtA T H3-K9 vldslg ¢12gin A g2 HP1 @439
B AHBHET ohet SA4AYAA LA (T E 21, ad).
H3-K9 Z7l= wWE3eg ohie} ofAdzlx oA 9oy,
OlEL ME FAALE U YN TZE BFSEY o A=

S EE 498 Eddn deiA dch
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HP1R H3m,K9 Merge DNA

6-8

27 21 FRAF B3 AE7] FHDIN 9 328 HIK9 v 2 HPL 44 P p
patemnal pronucleus; m, maternal pronucleus; pb, polar body.

FAAF YAFH T H3K9 otAgst g A A7, A4 Qe
ol S$ARYE vi&d #3002 oY HoYee FAdg
(=4 22).
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38 2. 3T AE7] AR A7HRR] & 3AE H3KY obA e 3
p, paternal pronucleus; m, maternal pronucleus; pb, polar body.

e 44 AL E Wder A8 H3-KI vdsts 2413
2}, 4-AZ7]0 AN wpEEzA ] oYt gL UM LA
FAHART (23 23).
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Mor

9 23 dEdAd oE A3 AR 348 H3-KI Wjes) <4 pb, polar body; Mor
morula; Bls, blastocyst.

StAE -4 7) o] 7 H3K9 vles}l 457t o vy
YeERht R (29 24B), 4-HZVI9) vinste ves) AEv A% B
Rog Bol (1y 24A) $AFA 34 H3KI WEslc 4d
2-AXFAAE Yol ¥e Ao wado.

etd SAF FHA < de novo H3-K9 wWdsle 4-AX7]4A
AMFAEY, olule AAFEH FAH 328 o83 FA FYAIY)
ZJlste Aoz woED (217 24A)
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A 2-cell 4-cel
DNA H3m,K9 ~ HamK3 DNA

B H3-m,K9 DNA Merge Pseudo-color

I8 24 A3 $£AB/ANA UEYs 533U 3|2 H3AK9 Wds} o A, oA E7]ojA
AR89 FolA FAAY oldg +F Z7L B, olAE) HoA BAE vg3 437}
gro.2 W olA yepd. pb, polar body.
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2 A AQYrgae s} de =4}

A7 A AF £3E<] dgs) Ao vasly, EFFT 49 2
A4 el w3} dee] REA 2T Falslgoh ALdFR AA
F HA 3AE 64171, 15413 28]z 204]3 e £, mA 3t H3-K9
vgsl 2 DNA vigsld g3 d29g48 ANt 328
Hg37} ol FE o]F oA £3 20 Azt YAS 2Edld
H3-K4, H3-K27, H3-K36, H4K20 5& ul4e = vz}l 4uE
ZAET. 98 A ] £ATL ol 43y H2E uvgs)
A E AT 3 F Aqu A HY stages] FEEE
£e)3lo] 3)|2F g3} AelE H3-K9, H&K20 T tfsto
A9

DNA H3-acK9 | Merge

Mt

egy L3
(8 hpf)

38 5. AY4E S ¢A R £3AF SR G SAE HIK obH3 4. hpf,
hours post-fertilization; pn, pronucleus; MII metaphase II oocyte

T3 2719418 A dAlY IAE HHS delrr] 4
AN eA 7 HA FAE 37X F= 6A13H6 hpf)ol ¥, 2935y
H3-K9 acetylation ¥ methylation o] tis] HggME AA ot
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H3-K9 ol4g2le] 7% 6 hpfe) Af-ox S4AYAA FRo] He
AL g vFo] & MAFE 6Ajzto[ o} FA FAA L] protamineo]
BEELE A HoPL ¢ 4 AU (TY 25). HAA H&dAe
metaphase 11 Q43 4to)E H3-K9 oljgslr} $AHR Eeiad
25).

6 hpfallAd SR A} S2E H3-K9 vg3le A4AAgA BaAE
A gd 44N Fe 39 Yy AFEYc oprl® HIK9
237} eyl AFste g4 Ao s En (2Y 26). 10
hpfe] sjAQdze] 7%, &4399 94 (nucleoplasm)ell 4] H3-K9
szl Aoz TRF Folx vtenton], A3 A4 YY
H3-K9 #ldsl A% wis i 26).
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Ml

24 2. A Agda M) R $AFF @AY H3K9 vlgs ¢4 hpf, hours
post-fertilization; pn, pronucleus; MII metaphase Tl cocyte.

20 hpf A4 SA4AYY FAH g HI-KO vids &2
A4A89 23 vad A JEHS FARHUTH Y 27). ol
Ao DNA vids} el 37 ARG 328 ddd) e
DNA v g3} g4 obs fASHA vEig S §a8aT (28 27).
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5.MeC H3-m,K9 5.MaC H3-mgK9

39 27. AT Y A A<} DNA vids} R 3|8 vhgst ¥4 pnl/2, either
male or female pronucleus,

H3-K9 g8l dej & d8EA Y s3] FZBAA =AY A5
Asde g digAdlA H3-K9 vgdsle wiste gBa=A g
(1E 28). YAE7] &4 & A4 AN FYF A=2 JAEHE
A& Y o FRY FR2A A7 o] AE doz YAET)
AYDA 9 A dalel A -4 AYo) HIKO w237} M=ol +HPPL
38 & & ddz e
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a2y 28, GEwA SR AR 3AE K9 v} ¢4 green oolor, nuclear lamin;
red color, trimethyl-H3-K9. 1c¢, 1-cell; 2c, 2-cell; 4c, 4-cell; 8¢, 8-cell stage.

H3-K9 g3} o)ejo] H3-K27 wj&3}g ZARSIh H3-K27 vld3}=
Z719) LAY A X inactivationa} YF3 A} e ¢ FLE
2443 vpA otk H3-K9 vigslele 23 HIKY vigsis
AHEA 9 HA) G ARAGNMT e e ol AF
A%-o vl FARSIT (29 29).

2-A 71014 YUl H3K27 Wjgst ¢4L 783 Hol vee Aoz

Hol AGA ) H3-K27 vlds} &l 22 FAHE A2
AZgo) - 270} AN JAMNE H3K27 fEs} 430 22A
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VeI Ao R Kol ootk 4-4 X794 de novo H3-K27
methylationo] deojibs £ 3ich 4-ME7) o|F Hlulx g A 7R
H3-K27 vlg3} #&& & d3lglo] oz fAsAe Aoz
fEH A (29 29).

¥ 9. GEEA) A 43 S|AE H-K27 vlgs} %4k green color, nuclear lamin
red color, trimethyl-H3-K9; 1c, 1-cell; 2¢, 2-cell; 4c, 4~ell; 8, 8-cell stage; BL, blastocyst.
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3. 3|2E vids} A (histone methyltransferases)?] W3 A5

AFelx 227 H3-K9 methyltransferasesel] tf & &7}l
gAdA A o] FHARE ZAEAY. A gAY TIEAE
B|&E W8S EALEY YHE B UM 4F £ALE UL
ZAEtgk A G8EAE -4 X7, 2 AX7), 4-427), 8-HX7],
A4 a8x wprE g @AE 200 Axe FAEE AR X

S A total RNAS £3laL o]& 7}A 1 cDNAE #43sich

3 F A3A7A o7 714 H3-K9 5013 vds} ftd djg ¢
R zAVEET (2 30). RAMF 4T setdbl(eset), setdb2,
suvar39H1, suvar39H2, G9a %-°lt}. setdble] ¢ Z71GA A
B BES 5E F oA AR @A A A AAAR T
GAE ). setdb2e] AL, 1-, 2-HZ7| oA HAARA 7} RT-PCRe 23]
LAY AE H AAu R g ZHE A7 Glad
AS dAEZGN BAE F 2EHA gyt AduldA 43HAl
S wjukE A B o] AALMI) S = suvar39H1-S
27 @AM 18 $@sA gt AAuda Aty
gkl Be Foz WPFE & 4 AUt suvard9H2¢] -
AHEA A Be oz EAskrt Zo|Ee] 447 o] FRHE
WAER gkon wintxdA A dEo] AAES FFHAY (2
30).
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a9 28 HY

2 g3

qgeA o 9

7 274

ay 30
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