
月日： 2019 年 10 月 3 日（木） 

会場 :  5210

講師 : Dr. Louis Lefebvre
Medical Genetics, University of
 British Columbia, Canada

世話人：幹細胞リプログラミング研究室　多田　政子

　　　　　( 内 3333) masako.tada@sci.toho-u.ac.jp

東邦大学理学部生物学科

生物学科セミナー
第 2019 –4 回

時間：15:00-16:30対象

他学科を含む教員・学生

特に大学院生

是非ご参加ください

Origin and function 
of the oocyte DNA methylome

演題 :

NATURE COMMUNICATIONS 9: 3331, 2018.

In mammals, the modification of the genomes of mature gametes, the egg and sperm, by DNA methylation 
(DNAme) is required for normal development of the zygote. Failure to methylate the genome leads to infertility in 
both sexes. However, whereas DNAme is required for progression through meiosis in the male germline, in 
females DNAme-free eggs can mature and be fertilized, although the resulting embryos fail to develop past 
mid-gestation. A well-established function of maternal DNAme is to direct the mono-allelic expression of imprinted 
genes. We contributed to a study showing that outside of this imprinting role some oocyte-derived DNAme marks, 
also persisting to the blastocyst stage, can play an essential function in silencing genes detrimental for the 
extra-embryonic trophoblast lineage, for instance at the Scml2 gene.
The establishment of the maternal DNA methylome occurs after birth in growing, non-dividing oocytes. This 
establishment process is guided by transcription, such that the gene bodies of actively transcribed genes acquire 
DNAme. Using a conditional genetic approach, we showed that de novo DNAme of gene bodies requires the 
histone methyltransferase SETD2 and the transcription-coupled deposition of the histone H3 mark H3K36me3. 
As previously described in differentiating embryonic stem cells with DNMT3B, we propose that the DNMT3A/3L 
complex active in oocytes is recruited to specific genomic regions, including transcribed gene bodies, via direct 
binding to H3K36me3. Interestingly, an important fraction of oocyte transcripts initiates within repetitive sequence 
elements of long-terminal repeat (LTR) retrotransposons families. Remnants of past genome invasions by 
retroviruses, these elements are highly varied between mammalian species. By comparing the transcriptome and 
DNA methylome of human, mouse, and rat, we showed that active endogenous retroviruses are shaping the DNA 
methylome of oocytes in species-specific ways. More recently, we analyzed the contributions of LTR-initiated 
oocyte transcript in the establishment of species-specific imprinted methylated regions. A model for the evolution 
of new imprinted genes will be presented.
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