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ABSTRACT

This study was performed to confirm the microtubule assemblies and methylation patterns of porcine IVF and
parthenogenetic embryos. Cumulus-oocyte complexes were collected and matured in vitro for 42 hr. Oocytes were fer-
tilized by prepared fresh sperm or activated parthenogenetically by exposure to electric stimulation and 6-di-
methylaminopurine. Porcine IVF and parthenogenetic embryos were cultured in vitro for 6 days. Embryos were sta-
ined by immunofluorescence staining method to observe the dynamic of nucleus and microtubules in the first mitotic
phase and the methylation patterns in different developmental stages. After then, samples were confirmed and
analyzed through a laser-scanning confocal microscope. IVF embryos had a centrosome originated from sperms, which
was shown a »tubulin spot. However, »-tubulin spot was not observed in parthenogenetic embryos. A lower
methylation level was observed in IVF embryos compared to parthenogenetic ones at the morula and blastocyst stages.
In conclusion, it is considered that microtubule assemblies and genetic regulation mechanism differ between

parthenogenetic and IVF embryos.
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Fig. 1. Distribution of microtubules in the frist mitotic phase of IVF
embryos A) Interphase B) Prophase. () Metaphase A~y Merged

~tubulin. Arrow heads thw rtubulin spots (MTOC) Scale bar
indicates 50 pm.

Fig. 2. Distribution of microtubules in the frist mitotic phase of
parthenotes. A) Interphase. B) Prophase. C) Metaphase. A~C) Mer-
ged images, A1~C1) DNA (blue), A2~C2) B-tubulin (green), A3~
C3) rtubulin (spindle aster; MTOC, red). Scale bar indicates 50 p

IVF embryos

Parthenogenetic embryos

2-Cell B2

Fig. 3. Methylation patterns in IVF and parthenogenetic embryos
at various developmental stages. Nucleus (blue) and 5-MeC (green)
were visualized using laser scanning confocal microscopy. M, mo-
rula; BL, blastocyst. A~E and a~e are merged images. Scale bar
indicates 50 um.
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Fig. 4. Methylation levels in IVF and parthenogenetic embryos at
various developmental stages. The methylation intensity in IVF
and parthenogenetic embryos at various developmental stages are
presented as methylated DNA/total DNA intensity. *Different le-
tters indicate significant differences within a stage (p<0.05).

&

K

AZEL A F28 4FE 3= FAAE 2] 58
M3zl EAgct. S A ] thE-F-E pericentrin} »=tubulin
o o]FolA JOo™(Gould®} Borisy, 1977; Stearns %,
1991), MTOCEA 7158te] FA4A £ A] u|A|go] &4
gk 2 vk B A Al WEaj o) g4 34
of #F AFollA, A1rE-d Al7lel datell A NEBD7}
o] ol 807 ol/de] W33 A4Al(spindle aster)7}
wEE 0w, A7(prophase) A71& AA ol2d W4

o T 0o
MRS AR G Tog PAA B F/9 WE

o] FHAEE B HSchuhe} Ellenberg, 2007). A

R 9 Zael Allolae] el AR 2 by
W= ge, A SR Ae A F5 A o)F A
A58 fFegh BRAAAAG AT Aol o S
AH A2, F7](metaphase)] Yol W5 A Ho] A
5 9 tHSchatten %, 1992; Kim &, 1996; Holy®} Schatten,
1997). & A9 A, A gl @ A9, vpea o
e} JEA7]o M ep o] AMEF7]Y FAHEE A7)

oftt

of W F9lo) AT B WEAA BAHY o,
anaphase A A171l= FHAA BFYAA7} gl Fe

niAlFbgo] HAH A

A AH2R](Genomic imprinting)S DNA w€3}, his-
tone€] i3}, noncoding RNA % 543 1tz s] 20
o3 =4+ H, 53] DNA Agst 58 22102 oA~
T YTHLewis 5, 2004). BF$-2:9] 4344 eHuniparental
embryos)& |43 Aol A fAAbE W) ot 24
o) W] Fofahis why, BA fxlAke] A9 Hjole]
gol @459 Ao Uehdon ol BA = v &
Aol A o] ThE FAAZl o3 AT AlaH T Qo
(Surani 5, 1984). & Aol A wel e} 29 242
ol %] F744¢l gulRsizt doluhx @31 wHHE AR

E2 FEoE FAHAY. 53] v FHA 84 (ge-
nomic activation)o] doldrial &# 7 4ME7] A7) A
z2a; Ao g Bt w2 vds £ FA sk o
o] o]% W&o FAH o] FIAAEY o] A=
Aoz g, Ae)rAee Ay, AdHd SA4d
glo A 2] gre s ofio] 2 A Yehe AR By
2AtHDean 5, 2001). wF-29] A%, 473 A% A #A
DNA EA| od Al7]o) 34 Ao qut dvies) didol
FASH doju, olF Ho) HdFA 5 o] Fa3 3

AY Aoz FZ381 JrhSantos T, 2002). =3, £7]9}

Fe] A4 ¢4 AF A4 34 A BFe|N Fe v
5} abe] Uepton], 19 39 wEAoR s}

dojube o2 R yEHArHBeavjean 5, 2004; Shi 5,
2004). & A7 A, A AVldAE A R
oY BE w2 WY $PE B, £4 & A
Frell o] Eules) e Foll wi a2 dojuke A
o8 Algdth ALFAT A, A FAA 24 A7)
4N E7Iol FAT Euldsirt dojton] of 3 afitx
71l A 7 A vhebsdeh vk wiRkEe] B9 i F- A
FI(ICM: inner cell mass)oll A 5F A 28 wE 37} dojit
3 o® WA o]F AX 5] 7EHE T8 A8
o2 AlEH T gitKSantos 5, 2002). ¥ AFeA T
kel siRtEo M BE E8TA v g3} &
o] #AF oY, e Ay o] wet EAA
ol vds} Fido] BEEo, whe-2 FAGY Fo| wjitE
71l AE Aol EEY S-S AL

P = =1

ol—} it

e

2 e
S

. Beaujean N, Taylor ], Gardner ], Wilmut I, Meehan R,
Young L (2004): Effect of limited DNA methylation
reprogramming in the normal sheep embryo on so-
matic cell nuclear transfer. Biol Reprod 71:185-193.

. Carlson LL, Page AW, Bestor TH (1992): Localisation
and properties of DNA methyltransferase in preim-~
plantation mouse embryos: Implications for genomic
imprinting. Genes Dev 6:2536-2541.

. Dean W, Santos F, Stojkovic M, Zakhartchenko V, Wal-
ter J, Wolf E, Reik W (2001): Conservation of me-
thylation reprogramming in mammalian develop-
ment: aberrant reprogramming in cloned embryos.
Proc Natl Acad Sci 98:13734-13738.

. Gould RR, Borisy GG (1977): The pericentriolar mate-
rial in Chinese hamster ovary cells nucleates micro-
tubule formation. J Cell Biol 73:601-615.

. Holy ], Schatten G (1997): Recruitment of maternal
material during assembly of the zygote centrosome in
fertilized sea urchin eggs. Cell Tissue Res 289:285-297.

. Howlett SK, Reik W (1991): Methylation levels of
maternal and paternal genomes during preimplan-
tation development. Development 113:119-127.

7. Kim NH, Simerly C, Funahashi H, Schatten G, Day

BN (1996): Microtubule organization in porcine oocy-

tes during fertilization and parthenogenesis. Biol Re-



8.

10.

11.

12.

13.

14.

15.

AA GRS wiAg 2 dEs) g 1

prod 54:1397-1404.

Kwon DJ, Park CK, Yang BK, Cheong HT (2008):
Control of nuclear remodelling and subsequent in vi-
tro development and methylation status of porcine
nuclear transfer embryos. Reproduction 135:649-656.

. Latham KE, Rambhatla L, Hayashizaki Y, Chapman

VM (1995): Stage-specific induction and regulation by
genomic imprinting of the mouse U2afbp-rs gene dur-
ing preimplantation development. Dev Biol 168:670-
676.

Le Guen P, Crozet N (1989): Microtubule and cen-
trosome distribution during sheep fertilization. Eur J
Cell Biol 48:239-249.

Lewis A, Mitsuya K, Umlauf D, Smith D, Dean W,
Walter J, Higgins M, Feil R, Reik W (2004): Imprint-
ing on distal chromosome 7 in the placenta involves
repressive histone methylation independent of DNA
methylation. Nat Genet 36:1291-1295.

Long CR, Pinto-Correia C, Duby RT, Ponce De Leon
FA, Boland MP, Roche JF, Robl JM (1993): Chromatin
and microtubule morphology during the first cell cy-
cle in bovine zygotes. Mol Reprod Dev 36:23-32.
Monk M, Adams RL, Rinaldi A (1991): Decrease in
DNA methylase activity during preimplantation de-
velopment in the mouse. Development 112:189-192.
Reik W, Walter ] (2001): Genomic imprinting: Parental
influence on the genome. Nat Rev Genet 2:21-32.
Rougier N, Bourchis D, Gomes DM, Niveleau A,
Plachot M, Paldi A, Viegas-Pequignot E (1998): Chro-
mosome methylation patterns during mammalian
preimplantation development. Genes Dev 12:2108-

16.

17.

18.

19.

20.

21

22.

23.

2113.
Santos F, Hendrich B, Reik W, Dean W (2002): Dyna-
mic reprogramming of DNA methylation in the early
mouse embryo. Dev Biol 241:172-182.
Schatten H, Walter M, Biessmann H, Schatten G
(1992): Activation of maternal centrosomes in unfer-
tilized sea urchin eggs. Cell Motil Cytoskeleton 23:
61-70.
Schuh M, Ellenberg ] (2007): Self-organization of
MTOCs replaces centrosome function during a cen-
trosomal spindle assembly in live mouse oocytes. Cell
130:484-498.
Shi W, Dirim F, Wolf E, Zakhartchenko V, Haaf T
(2004): Methylation reprogramming and chromoso-
mal aneuploidy in in vivo fertilized and cloned rabbit
preimplantation embryos. Biol Reprod 71:340-347.
Stearns T, Evans L, Kirschner M (1991): »Tubulin is
a highly conserved component of the centrosome.
Cell 65:825-836.
Surani MA (1998): Imprinting and the initiation of
gene silencing in the germ-line. Cell 93:309-312.
Surani MA, Barton SC, Norris ML (1984): Develop-
ment of reconstituted mouse eggs suggests imprint-
ing of the genome during gametogenesis. Nature 308:
548-550.
Yoshioka K, Suzuki C, Tanaka [, Anas IMK, Iwamura
S (2002): Birth of piglets derived from porcine zygotes
cultured in a chemically defined medium. Biol Re-
prod 66:112-119.

(g 2009. 1. 30 / AHAAE: 2009. 3. 11)



