
Received: 3 July 2020 Accepted: 18 July 2020 Published online: 10 August 2020

DOI: 10.1002/ctm2.141

LETTER TO EDITOR

Characterization of m6A in mouse ovary and testis

Dear Editor
To illuminate the m6A dynamic and to better optimize

the development environment of sperm and oocyte in
vitro, we systematically analyzed the m6A level in gen-
ital ridges, ovaries and, testes and detected the expres-
sion levels of several modification enzymes at differ-
ent key stages. N6-methyladenosine (m6A) is one of the
hottest researchedRNAmodifications; however, the devel-
opment of the roles of m6A has been long obstructed
due to the lack of the effective methods for sequenc-
ing and location of m6A,1 as m6A reverse transcribes to
a T during reverse transcription.2 Until 2012, m6A anti-
body based high-throughput sequencing method brought
an impetus to the upsurge in m6A research.3,4 m6A is
widely conserved among eukaryotic species that range
from yeast, flies to mammals,5 suggesting the important
roles in eukaryotic species. M6A is the reversible RNA
modification,6 which can be methylated by m6A methyl-
transferase (METTL3, METTL14) and demethylated by
m6A demethylase (FTO, AlkB). The m6A levels could
be effectively decreased by either METTL3 or METTL14
knockdown.7 Demethylases play a role in reversing m6A.
FTO erases m6A near splicing junctions, leading to exclu-
sion of exons of alternatively spliced genes.8 ALKBH5
silence causes downregulation of global RNA, disruption
of RNA export, and increased nascent RNA synthesis.9
But so far, the m6A RNA epigenetic modification during
the development of sperm and oocyte has not been well
studied.
The morphological and histologic features of genital

ridges, ovaries, and testeswere detected byHE staining and
they were in accordance with those at the corresponding
stages (Figures S1-S5). At luteal phase, many luteal could
be seen in the sections of mouse ovaries, meanwhile, the
number of growing follicles decreased (Figure S2). Ovaries
of follicular phasewere obtained byPMSG treatment.After
PMSG treatment, large mature follicles were prominent in
the surface of the ovary, and the number of follicles had an
obvious increase (Figure S3), which indicated the effective
growing of follicles induced by PMSG.10
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The dynamic status of m6A during the development of
ovary and testis were tested by dot-blot hybridization (Fig-
ure 1A-D) and LC-MS quantitative analysis (Figure 1E-H).
The dot-blot results indicated that in ovaries, the level of
m6A increased from 12.5 dpc to 7 dpp and reached its peak
in the ovary of mature period. The difference between
luteal phase and 12.5 dpc was significant (Figure 1B).
Interestingly, in mature period, luteal phase was much
higher than follicular stage (Figure 1B), while, in the testes
of different stages, the m6A level increased from 12.5 dpc
to 7dpp and reached its maximum level in the testis of
adult (Figure 1D). From LC-MS quantitative analysis, the
m6A level increased with age in both female and male. At
the luteal phase, the ovarian m6A reached the maximum
level (Figure 1E,F). And in male, the adult testis had the
highest m6A level (500 m6A per 1 000 000 A), which was
significantly different from that in the male genital ridges
of 12.5 dpc (Figure 1G,H). The results of immunofluores-
cence showed that the signal of m6A was detected in the
cytoplasm and increased with age (Figures S6 and S7), and
the luteal phase had the strong m6A immunofluorescence
signal in the oocyte cytoplasm (Figures S6K, L).
Meanwhile, the expression levels of methyltransferase

and demethylase for m6A were detected by RT-PCR and
western blotting. From the results, we can see that the
mRNA expressions of mettl3 and mettl14 in the female
gonads of different stages had the same trends. They
both increased from 12.5 dpc to 7dpp, and the expres-
sions reached their peaks at luteal phase. While follicular
stage had the similar expression level with that of 7 dpp
(Figure 2A,B). In the male gonads of different stages, the
expressions of mettl3 and mettl14 also increased from 12.5
dpc to 7dpp and to adult. The adult stage had the high-
est expression of mettl3 and mettl14 (Figure 2C,D). How-
ever, demethylase genes fto and alkbh5 showed decreased
expression from 12.5 dpp to mature period (Figure 2E-H).
The expression of METTL3 and FTO at protein levels
both had the similar trend with the expression of their
mRNA levels (Figure 2I-L). In female andmale, methylase
METTL3 increased gradually with age (Figure 2I,K). The
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F IGURE 1 Quantitative analysis of m6A in genital ridges/ovaries/testes of different stages. A, Dot-blot hybridization in genital
ridges/ovaries of different stages. A1-A5 were 200 ng samples of 293T cell, 12.5 dpc genital ridge, 7dpp ovary, luteal phase ovary, follicular
phase ovary. (B) Gray value statistics of m6A in genital ridges/ovaries of different stages. C, Dot-blot hybridization in genital ridges/ testes of
different stages. C1-C4 were 200 ng samples of 293T cell, 12.5 dpc male genital ridge, 7 dpp testis, and 49 dpp testis. (D) Gray value statistics of
m6A in genital ridges/testes of different stages. 293T cells as positive control group. **P < .01, n = 3. E and F, LC-MS quantitative analysis of
m6A in genital ridges/ovaries of different stages. G and H, LC-MS quantitative analysis of m6A in genital ridges/testes of different stages. 293T
cells were used as positive control. E and G, The ordinate represents the number of m6A in a million A. F and H, The ordinate represents the
ratio of m6A to A. ***P < .001, n = 6
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F IGURE 2 Relative expression of m6A methyltransferase genes and demethylase genes at mRNA level and protein level in genital
ridges/ovaries/testes of different stages by qRT-PCR and western blotting. A, mettl3 mRNA in genital ridges/ovaries of different stages. B,
mettl14 mRNA in genital ridges/ovaries of different stages. C, mettl3 mRNA in genital ridges/testes of different stages. D, mettl14 mRNA in
genital ridges/testes of different stages. E, fto mRNA in genital ridges/ovaries of different stages. F, alkbh5 mRNA in genital ridges/ovaries of
different stages. G, ftomRNA in genital ridges/testes of different stages. H, alkbh5mRNA in genital ridges/testes of different stages. I, METTL3
protein in ovaries of different stages. J, FTO protein in ovaries of different stages. K, METTL3 protein in testis of different stages. L, FTO protein
in testis of different stages. *P < .05, **P < .01, ***P < .001, n = 3
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expression of METTL3 at luteal phase was much higher
than that of follicular phase in female (Figure 2I), while
demethylase FTO showed the reverse results with methy-
lase METTL3, which decreased with age. In female, the
luteal phase had the lowest expression level (Figure 2J,L).
During the development of gonads from 12.5 dpc

to adult, increased methyltransferase and decreased
demethylase make the m6A level increase. When methyl-
transferase achieved a maximal level, and demethylase
decreased to its lowest point, the level of m6A reached its
maximum level at the luteal stage ovary or at the adult
testis. In conclusion, this study uncovered the dynamic
status of m6A during the development of ovary and testis
and the dynamic expression of m6A writers/eraser. All the
results theoretically provide the evidence to optimize the
in vitro developmental condition from m6A epigenetics.
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