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Epigenetic Modification in Oocytes from Aged Animals

WANG Dan-Qiu  LIU Hong-Lin"
College of Animal Science and Technology Nanjing Agricultural University Nanjing 210095 China

Abstract Oocyte degeneration is the most important factor which causes maternal infertility in aged woman. The
degenerated oocytes are usually characterized by cell cycle arrest meiotic disruption and abnormal gene expression.
Epigenetic modification is also markedly changed. This mini-review introduces the regulatory mechanism of epigenetic
modification during oogenesis and epigenetic modification during oocyte degeneration.
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Fig. 1 AcH4KI12 in GV oocytes of young mouse and old mouse
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A. AcH4KI2 in G\ oocytes of young mouse: B & D. DAPI staining was used to mark

the DNA of the cells; C.AcH4K12 in GV oocytes of old mouse.



3 143 -
2.3 DNA
2.3.1
Hamatani  * Q-PCR
GDF-9 Fac Atr/Atm MIh1 Zfx ER Cyclin DNA
D2 Connexin 37 bel-2 ob c¢-mos p27 kipl C/ Dmapl Dnmt3L
ERPbeta Hook * " DNA Dnmt3b
@ p27 hdac2
Kipl  csfmop Mystl ~ Mrgx
@)
Atr/
Atm
/
c-mos
DNA
MII ©) Duncan
ER @
Hamatani  »
Cggbpl
Tatone %
MPF  MAPK
3
Mos-MAPK
7 MAPK
c-mos
MPF
senescence-accele-
rated mouse SAM
MPF
GV
3
2.3.2
DNA
Zin %

1 Alvin ST Lim B S Maurine F H et al . Age-related decline in



144 - Chinese Journal of Zoology 42

10

11

13

14

15

16

fertility A link to degenerative oocytes Fertil Steril 1997 68
2 265~271.
Eichenlaub R U. Genetics of oocyte ageing. Maturitas 1998
30 2 143 ~169.
Steuerwald N M Steuerwald M D Mailhes J B. Post-ovulatory
aging of mouse oocytes leads to decreased MAD2 transcripts
and increased frequencies of premature centromere separation
and anaphase. Mol Hum Reprod 2005 11 9 623 ~630.
Agarwal A Saleh R A Bedaiwy M A. Role of reactive oxygen
species in the pathophysiology of human reproduction. Fertil
Stertl 2003 79 4 829 ~ 843.
Stanislaw R Burzynski. Gene silencing — a new theory of
ageing. Medical Hypothese 2003 60 4 578 ~583.
De La Fuente R. Chromatin modifications in the germinal
vesicle GV  of mammalian oocytes. Devl Biol 2006 292
1 1~12.
Kim J M Liu H Tazaki M et al. Changes in histone
acetylation during mouse oocyte meiosis. J Cell Bio 2003 162
1 112~123.
Hassold T Chiu D. Maternal age-specific rates of numerical
chromosome abnormalities with special reference to trisomy.
Hum Genet 1985 70 1 11~ 17.
van Zonneveld P Scheffer G J Broekmans F J et al . Do cycle
disturbances explain the age-related decline of female fertility
Cycle characteristics of women aged over 40 years compared
with a reference population of young women. Hum Reprod
2003 18 3 495 ~501.
Semsei I. On the nature of aging. Mechanisms of Ageing and
Development 2000 117 1 93 ~ 108.
Ryan ] M Cristofalo V J. Histone acetylation during aging of
human cells in culture. Biochem Biophys Res Comm 1972 48
4 735~742.
2004 23 10
1225~1 330.
FuM Wang C Wang J et al. Acetylation in hormone
signaling and the cell cycle. Cytokine Growth Factor Rev
2002 13 3 259 ~276.
Vialard F Petit C Bergere M et al. Evidence of a high
proportion of premature unbalanced separation of sister
chromatids in the first polar bodies of women of advanced age.
Hum Reprod 2006 21 5 1172~1 178.
Liu L. Keefe D L. Ageing-associated aberration in meiosis of
oocytes from senescence-accelerated mice. Hum Reprod 2002
17 10 2678 ~2 685.
Liu H Chang H C Zhang J et al. Metaphase [l nuclei
generated by germinal vesicle transfer in mouse oocytes support

embryonic development to term. Hum Reprod 2003 18 9

18

19

20

21

22

23

24

25

26

27

28

29

30

1903 ~1907.

Yuan L Liu J G Hoja M R et al . Female germ cell aneuploidy
and embryo death in mice lacking the meiosis-specific protein

SCP3. Science 2002 296 10 1 115~1 118.

Angell R. First-meiotic-division nondisjunction in human
oocytes. Am J Hum Genet 1997 61 2 23 ~32.

Watanabe Y Nurse P. Cohesin Rec8 is required for reductional
chromosome  segregation at meiosis. Nature 1999 400
6743 461 ~ 464.

Battaglia D E Klein N A Soules M R. Changes in centrosomal

domains during meiotic maturation in the human oocyte. Mol

Hum Reprod 1996 2 11 845~ 851.

Volarcik K Sheean L Goldfarb J et al. The meiotic

competence of in vitro matured human oocytes is influenced by

donor age evidence that folliculogenesis is compromised in the

reproductively aged ovary. Hum Reprod 1998 13 1 154 ~
160.

Kimmins S Sassone-Corsi P. Chromatin remodelling and
epigenetic features of germ cells. Nature 2005 434 7 033

583 ~ 589.

Wei Y Yu L Bowen J et al.Phosphorylation of histone H3 is
required for proper chromosome condensation and segregation .
Cell 1999 97 1 99 ~ 109.

Akiyama T Nagata M Aoki F. Inadequate histone deacetylation
during oocyte meiosis causes aneuploidy and embryo death in
mice. PNAS 2006 103 19 7339 ~7 344.

Hamatani T Falco G Carter M G et al. Age-associated
alteration of gene expression patterns in mouse oocytes. Hum

Mol Genet 2004 13 19 2263 ~2 278.

Tatone C Carbone M C Gallo R et al . Age-associated changes
in mouse oocytes during postovulatory in witro culture possible
role for meiotic kinases and survival factor BCL2. Biol

Reprod 2006 74 2 395 ~ 402.

Bhatt R R Ferrell J E Jr. The protein kinase p90 Rsk as an
essential mediator of cytostatic factor activity. Science 1999

286 5443 1362~1365.

Cui L B Huang X Y. Transfer of germinal vesicle to ooplasm of
young mice could not rescue ageing-associated chromosome
misalignment in meiosis of oocytes from aged mice. Hum

Reprod 2005 20 6 1624 ~1 631.

Zin'kovskaia G G Berdyshev G D Vaniushin B F. Tissue-
specific decrease and change in the character of DNA
methylation in cattle with aging. Biokhimiia 1978 43 10
1883~1892.

Duncan M R Robinson M J  Dell’ Orco R T. Histone

acetylation and deacetylation in senescent human diploid

fibroblasts. Mech Ageing Dev 1984 27 2 173 ~ 182.





