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The questionnaire for news release:

1. Background: What academic/social issue lead you to begin this research? HEATPESE
MRER D ED XD REM - HSIREDERD7-DIC ODMEZIHRDE L7202 i Y UECE B4 The many types of cells in the human body are produced through the process of differentiation, in which

T%?’f’?b‘ ! stem cells are converted to more specialized types. Currently, it is challenging for researchers to control the
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differentiation of stem cells in the lab (in vitro). Of particular interest are oocytes, which are female germ

cells that develop into eggs. Understanding their development could have far-ranging impacts, from

infertility treatment to conservation of endangered species. A new study by a Japanese team of researchers
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led by Dr. Mitinori Saitou has successfully induced meiotic (dividing) oocytes from the embryonic stem cells
of cynomolgus monkeys, which share many physiological traits with humans. By establishing a culture | == == Eﬁ%ﬁﬁ%d)*}zlt\ﬁﬂﬁ

- o - 2. Please tell us the question you addressed and how you tackled it. e e . e - . S n
- - C DT ORI L 7=\ - B3 A AT S DL S ISR L E L7 2 method for inducing the differentiation of meiotic oocytes, the researchers aimed to shed light on germ ce
- development in both humans and other primates. The study’s findings were published in the March 2023

issue of The EMBO Journal.
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The team previously reported conditions for inducing oogonia, the precursors of oocytes, by aggregating
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human primordial germ cell-like cells (nPGCLCs) with cells from the ovaries of female mouse embryos and <= w= = = 5'&1',]’6}71_, ¢ ?—1’1‘]’&"]

then culturing them under air-liquid interface conditions1. Similarly, PGCLCs from cynomolgus monkey were
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induced to differentiate into oogonia but did not progress to meiotic oocytes. To overcome this hurdle, the

induced oogonia were isolated and re-aggregated with somatic cells from the ovaries of female mouse 4_ . — Eﬁ;‘i%’:iﬁ

3. What is the significant finding you made in this study?
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embryos and cultured again.
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‘I‘I‘% 7 ’f 52 ‘\- m,~ Under these new culture conditions, the cynomolgus monkey oogonia were successfully induced to

differentiate into meiotic oocytes, but their development stopped at the second stage of meiosis. Single-cell
transcriptome analysis showed that the transcriptomic dynamics of the oocytes in vitro (in the lab) were

similar to those of oocytes in vivo (in our body). The researchers also identified differences in gene

expression between the in vitro and in vivo oocytes, which suggested a bottleneck for in vitro oocyte = = == == Eﬁ%ﬁz%
Vi ‘/0’— |~ (< J: 2D Tﬁﬁ;‘;ﬂ% development that might lead to the arrest of meiosis in vitro.
4. What is the impli/c?tion ot: this r?sea_ri:h in scientific community? & *5'_3"_ FJA4R—=¢ @}Eﬁga)
SEOFEBITFEMMICED L S RERKZFELEFITHN? > - Furthermore, by performing whole-genome methylome analysis, the authors found that the induced oocytes
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were involved in the genome-wide demethylation process in vitro, as seen in mouse and human female germ
cell development. They also noticed that demethylation behaved differently in paternally and maternally-
8% [ — . — -
Xﬁ@ﬁj:% RICWE, 72T — b OfBic derived X chromosomes. These unique methylation dynamics were also found in human oogonia induced in
WXERFOERDREHEL TV,
- vitro, suggesting that the mechanisms underlying female germ cell development may be the same across oo e g
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primate species. Thus, this culture system might be useful as a model of the primate germ cell
\ ] ' ; differentiation process.
Q. What impact does this study have to the society?
b A% C > > 71. < ° Bt 2
%‘E@%E‘Oiﬁzgl EDXLIBAUYUAN I 2L LET T Eﬂ:g%%o)% *E ‘i Asked about the potential impact of their study, the authors said that their method of reconstituting multiple
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\\ steps in the development of female germ cells may help to clarify the molecular mechanisms of primate
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® E:ﬁ%l@.*l@.& ( '-flll 3 .':H‘fi'% ct p, "—Eﬁ:ﬁlﬁ A0 o 3 = e ) g b" l\ EA oocyte development and could one day contribute to the treatment of impaired oocyte development in <= = == == *iﬁﬂ’],._,\ ,&&}w%
AN G Y/ X
) I &5 [- F_ _l_i_ reproductive medicine. First author Dr. Sayuri Gyobu-Motani says, “We hope that that our culture system can
HZHRA -V —DRFEIICHLEHES - .
e }f?\ 0) ? I ‘/ 7 aid in the conservation of endangered species and the creation of in vitro oocyte induction systems for

other mammalian species with long lifespans.”
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