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ABSTRACT

In this article, | explore the ethical dimensions of
same-sex reproduction achieved through epigenome
editing—an innovative and transformative technique.
For the first time, | analyse the potential normativity

of this disruptive approach for reproductive purposes,
focusing on its implications for lesbian couples seeking
genetically related offspring. Epigenome editing

offers a compelling solution to the complex ethical
challenges posed by traditional gene editing, as it
sidesteps genome modifications and potential long-
term genetic consequences. The focus of this article is

to systematically analyse the bioethical issues related to
the use of epigenome editing for same-sex reproduction.
| critically assess the ethical acceptability of epigenome
editing with reproductive purposes from multiple angles,
considering harm perspectives, the comparison of ethical
issues related to gene and epigenome editing, and
feminist theories. This analysis reveals that epigenome
editing emerges as an ethically acceptable means for
leshian couples to have genetically related children.
Moreover, the experiments of a reproductive use of
epigenome editing discussed in this article transcend
bioethics, shedding light on the broader societal
implications of same-sex reproduction. It challenges
established notions of biological reproduction and
prompts a reevaluation of how we define the human
embryo, while poses some issues in the context of gender
self-identification and family structures. In a world that
increasingly values inclusivity and diversity, this article
aims to reveal a progressive pathway for reproductive
medicine and bioethics, as well as underscores the need
for further philosophical research in this emerging and
fertile domain.

INTRODUCTION

In order for reproduction to occur, whether
through natural conception or assisted reproductive
techniques (ART), the participation of opposite-sex
cells—an egg and a sperm—is necessary. This mech-
anism, widely conserved throughout mammalian
evolution,' ? enables opposite-sex human couples to
have descendants genetically related to both part-
ners. The requirement for an egg and a sperm poses
a challenge for same-sex couples seeking to have
biologically related children. ARTs can be employed
to allow biological reproduction of one partner but
without knowing who provided the gamete. For gay
couples, a procedure involving in vitro fertilisation
(IVF) of a third-party oocyte with pooled sperm
from both partners is used.** A random sperm ferti-
lises the egg, resulting in an embryo that develops
without knowledge of the biological father. Of
course, a simple and non-invasive genetic test can
be conducted at the fetal or newborn stage to

determine the biological parentage. Indeed, a surro-
gacy is required to carry on with the pregnancy.
For lesbian couples, there is an alternative that
involves both partners. One partner provides an
oocyte to be fertilised by third-party sperm, while
the other carries the resulting embryo during preg-
nancy.’ ¢ A second option is the use of mitochon-
drial replacement therapies, in which the resulting
embryo comes from an oocyte containing the mito-
chondrial DNA from a mother and the nuclear one
from the other.”” A third option could be mixed
gestation, through an intrauterine device named
INVOCELL," a partner could gestate an embryo
during the preimplantation phase and a second one
could continue the pregnancy from implantation to
birth. Naturally, in this last case, the newborn will
contain genetic information solely from the partner
who provided the egg and, in all cases, male genetic
contribution is required.

The requirement for the involvement of
two opposite-sex cells in embryo fertilisation,
a fundamental process in humans and many
other mammals is linked to the phenomenon of
imprinting."' > Genomic imprinting, identified as
an epigenetic mechanism, entails the tagging of
DNA sequences through a process known as meth-
ylation. This involves the addition of small mole-
cules (CH,—, methyl groups) to DNA to regulate
their expression in a manner specific to either the
maternal or paternal lineage.” '* Consequently,
DNA sequences marked with these methyl groups
become silenced, rendering them incapable of
expression, despite being present in the genome. In
practical terms, a maternally imprinted gene refers
to a DNA region inherited from the mother that
remains unexpressed due to the presence of these
chemical modifications. While genetics primarily
concerns the information encoded in DNA using A,
T, G and C molecules, epigenetics represents another
layer that involves molecules capable of controlling
when, where and how genes are activated or
deactivated.” ' It is crucial to note that genomic
imprinting does not alter the DNA sequence itself
but significantly influences the behaviour of genes.

The potential alteration of genomic imprinting
opens the door for an oocyte to exhibit charac-
teristics similar to a sperm, allowing it to fertilise
another egg. This can be achieved by inducing the
expression of genes typically found in sperm but
silenced in eggs, or conversely, by silencing genes
imprinted in sperm and expressed in eggs. This
groundbreaking hypothesis was initially validated
by a group of scientists in 2004."” They switched
on genes expressed in the sperm by modifying the
genome of a murine egg, subsequently fertilising
it with another unmodified egg (figure 1A). The

BM)

Villalba A. J Med Ethics 2024;0:1-6. doi:10.1136/jme-2023-109609

@ 1

ybuAdoo Aq peroslold 1senb Ag £20z ‘8z Arenigad uo /wod fwg-awl:dny wouy papeojumoq +z0z Arenige 9z uo 60960T-£20Z-8W9ETT 0T Se paysiignd 1s11y :S21YIF PSN


http://jme.bmj.com
http://www.instituteofmedicalethics.org
http://crossmark.crossref.org/dialog/?doi=10.1136/jme-2023-109609&domain=pdf&date_stamp=2024-02-26
http://jme.bmj.com/

Original research

Lietal. 2016

A Kono et al. 2004 B Lietal. 2018

C Wei et al. 2022

Gene-edited Unmodified Gene edited Unmodified Epigenome-edited
parthenogenetic
cgg cgg stem cell egg

é@x@ 5

Embryo Embryo Embryo
A9 .9

D 5 vl D

N

<

fg @<= >
(3

DOV

Bimaternal offspring Bimaternal offspring

Figure 1 Schematic representation depicting the processes
published in the scientific literature related to the
generation of offspring solely from female mice.

ensuing embryos were successfully implanted, resulting in the
birth of a healthy and fertile female offspring. This was done
by deleting a specific genomic region imprinted in eggs, which
in turn enabled the expression of paternal genes. Comparable
breakthroughs occurred in 2016 and 2018, where specific
maternal regions were deleted from the egg genome, facilitating
fertilisation and the birth of bimaternal mice.'® ¥ Notably, these
experiments required gene editing in parthenogenetic stem cells
(obtained from murine eggs) to remove maternal imprinted
regions to allow the expression of paternal genes (figure 1B).
However, a significant advancement emerged in 2022 with the
alteration of oocyte imprinting through epigenome editing.?’ In
this approach, paternal imprinting was successfully mimicked
without any alteration or addition of DNA sequences (see
figure 1C). By switching on and off specific imprinted genes
through the addition and removal of specific methyl groups to
their regions, the genetic information remained intact in the
offspring’s genome, as opposed to earlier experiments. In this
experiment, only one egg was required to induce its activation
and progress to the embryo stage, instead of the two eggs already
used in the above-mentioned experiments. The results were
consistent with previous studies, leading to the birth of healthy
and fertile offspring in mice, devoid of apparent serious compli-
cations. Noteworthy is the discussion of the resulting offspring’s
sex. In humans, sex determination is contingent on the presence
or absence of the Y chromosome. Given that only sperm can
carry this chromosome, fusion of two oocytes in an embryo
invariably yields an XX chromosomal combination, indicating
the female sex.

While the mechanism of requiring opposite-sex cells for fertil-
isation is shared across mammals, some other species, such as
bees and lizards, are capable of fertilising eggs in the absence
of sperm through a process known as parthenogenesis.”'~*
In parthenogenesis, an egg is activated, developing into an
embryo in the absence of sperm. Parthenogenesis can be arti-
ficially induced in mammals, including humans, although it
almost always results in implantation failure.”>™® This challenge
arises from the genomic imprinting of opposite-sex genomes.”’
However, it is worth to note that parthenogenesis is not identical
to the above-mentioned process. In the previous experiments
(figure 1A,B), two eggs were required to fuse in order to reach
the embryo stage. On the opposite, in parthenogenesis only a
single egg is activated to reach this stage (figure 1C).

These advancements might prompt us, as a society, to contem-
plate the feasibility of a similar extrapolation in human oocytes,
potentially offering lesbian couples the opportunity for biolog-
ical reproduction without altering the offspring’s genome. While

the ethics of using gene editing for reproductive purposes*®*! or

exploring alternative cell sources like artificial gametes®*** have
been discussed in bioethics, the use of epigenome editing for
reproductive purposes remains largely uncharted.** It is worth
to note that, while epigenome editing also allows the generation
of embryos from a single edited egg, it can also be used to mimic
sperm imprinting. In this context, epigenome editing could be
used to obtain embryos by fusing edited and unmodified eggs,
as obtained in the experiments involving gene editing.'” In this
study, I examine for the first time whether epigenome editing for
enabling same-sex reproduction may potentially harm anyone
and whether we should permit this technique as a means only for
lesbian couples to achieve genetically related offspring. Whether
it should be permissible to use epigenome editing in single eggs
to allow solo or single reproduction remains to be explored.

INTERROGATING CLAIMS OF HARM IN THE INDIVIDUAL AND
SOCIAL CONTEXT

In order to address the bioethical considerations arising from
the utilisation of epigenome editing in same-sex reproduction,
a pivotal question emerges: is anyone wronged in this process?
When viewed from the perspective of the children conceived
through this method, it becomes challenging to argue that they
are subjected to any harm. Indeed, it seems implausible that an
individual could be wronged merely by virtue of the gametes
contributing to the creation of the initial embryo. If the person
develops from an embryo that undergoes a pregnancy similar
to a conventional embryo formed from an egg and sperm, what
significant distinction can be drawn? In terms of the pregnancy
process, it becomes apparent that both traditional embryos and
those generated from two eggs would be virtually indistinguish-
able. However, more empirical data are required to asses this
statement in a solid manner.” Furthermore, it is worth noting
that an alternative technique already exists for producing human
embryos without the need of either eggs or sperm: nuclear
transfer (cloning).® *® Although cloning raises its own array of
ethical concerns regarding to identity, privacy and safety, none
of these revolve around the absence of traditional sex cells in
the embryo’s formation.””>? From the current study, it can be
claimed that an edited egg would mimic the behaviour of sperm,
and from the moment of fertilisation onward, the resulting
embryo seems to function no differently from a traditional
one.”® Thus, it becomes increasingly challenging to argue that
employing epigenome editing for reproductive purposes could
wrong the prospective individual.

In addition, considering the non-identity problem, many
authors claim that existence is generally preferable to non-
existence, and actions causing existence cannot harm.**~* In this
context, I support this assertion while assuming that epigenome
editing performed on one of the eggs would not have detrimental
effects on the potential offspring. In fact, there are indications
to support this assumption. In the above-mentioned experi-
ment involving offspring from eggs with altered imprinting,
the resulting mice were not only healthy but also fertile and led
to subsequent offspring.”’ Then, it is reasonable to expect that
embryos resulting from the modification of imprinting in human
eggs would not carry major health burdens. Some may argue
that these experiments were conducted in mice, and thus, cannot
definitively be extrapolated to humans. While this argument has
merit, it is worth noting that it could have similarly precluded
the development of IVF, which was initially assessed for safety
in an animal model. At this juncture, there is no evidence to
suggest that IVF is not associated with any age-related disorders,

2

Villalba A.J Med Ethics 2024;0:1-6. doi:10.1136/jme-2023-109609

ybuAdoo Aq peroslold 1senb Ag £20z ‘8z Arenigad uo /wod fwg-awl:dny wouy papeojumoq +z0z Arenige 9z uo 60960T-£20Z-8W9ETT 0T Se paysiignd 1s11y :S21YIF PSN


http://jme.bmj.com/

Original research

simply because there are no individuals conceived through IVF
who have reached old age.”’”~* Nonetheless, previous data from
animal models, indicating no serious health issues, supported
the application of IVF with human cells.’** Therefore, further
experiments in animals are essential to confirm that epigenome
editing poses no harm in the context of reproductive proce-
dures. If further empirical evidence on safety is accumulated, this
would serve as compelling evidence that the resulting offspring
is not subjected to harm.

Another important aspect to consider is the naturalness of
the prospective offspring. They would be the result of non-
natural embryos, which would never naturally come into exis-
tence through typical biological mechanisms. This aspect, often
associated with the naturalistic fallacy, has been extensively
explored by other authors, particularly in the context of artifi-
cial gametes.”*™” They conclude that no moral properties should
be applied to natural reproduction to be opposed to ART. Thus,
the fact that epigenome editing is an artefactual reproductive
method should not discourage its application. I agree with them
that actions in the realm of medicine cannot be morally evalu-
ated solely through a naturalistic lens. However, even when we
set aside the naturalistic fallacy, it is worth noting that parthe-
nogenesis, a process enabling reproduction without fertilisation,
is an evolutionary mechanism that traces back to ancestors from
other species.”” This observation raises an intriguing avenue of
inquiry—how the resurgence of ancient biological mechanisms
(a phenomenon referred to as atavism®® °°), which were once
shared by our ancestors, might have ethical implications within
the context of biological reproduction and even biological
enhancement by introducing novel technologies

On the other hand, it is essential to examine the potential
harm from the perspective of the prospective parents. In many
countries, lesbian couples have the option to adopt children. It
would seem counterintuitive to claim that these couples could
be wronged by choosing to raise their genetically related chil-
dren instead. In fact, this innovative technique would not even
challenge conventional notions of parenthood or family struc-
tures. Many countries also permit adoption by non-traditional
family units, such as single mothers or fathers, genetic relatives
such as grandparents and more. Therefore, neither the prospec-
tive offspring nor the parents would be wronged by the deci-
sion to have genetically related children in the case of same-sex
couples. Additionally, another dimension to be explored on the
harm dimension are those commonly referred to ART, being
their availability and costs.®” °! Ultimately, epigenome editing
for reproductive purposes would alter the biological connection
between prospective parents and their children in the context
of same-sex couples. However, it would not disrupt the social
dynamics any more than in current situations where lesbian
couples adopt or raise children who are genetically related to
only one partner.

A notable biological consequence of same-sex reproduction,
particularly in the case of lesbian couples, is that the resulting
offspring would always be of the feminine sex. This raises a
legitimate question regarding whether a technique with such a
pronounced sex bias should be implemented in our societies.
Actually, the sex predetermination of the offspring is prohibited
by the Article 14 of the Oviedo Convention,** which might result
problematic for the legal definition of this technique. It is chal-
lenging to envision a plausible scenario in which the number of
lesbian couples using epigenome editing for reproduction would
be substantial enough to significantly skew the gender balance at
the time of birth. A similar argument has been put forth to justify
the use of prenatal genetic diagnosis (PGD) for sex selection. In

such cases, proponents of sex selection programmes for preim-
plantation embryos have suggested imposing specific conditions
and restrictions.®® ® Nevertheless, it is worth to account that
in PGD there exists the possibility to select between two sexes,
whereas in epigenome editing there is only one choice. Thus, it
can be considered as a direct consequence (or even side effect)
of same-sex biological reproduction. Perhaps, in the context of
epigenome editing for same-sex reproduction, consideration
could be given to limiting its use to only one child per couple.
Such a restriction could help mitigate any potential bias in the
sex ratio within societies if, at some point, it were to become a
concern. However, this approach would also limit the autonomy
of reproduction of the prospective parents and be discriminatory
against men, transgender and intersex individuals.®® ®®

However, let’s consider a hypothetical scenario where the use
of this reproductive technique becomes so widespread that it
significantly challenges or even jeopardises the male-to-female
sex ratio. In such a case, should we perceive it as a problem?
The primary objective of maintaining a balanced sex ratio is to
ensure the continuity of our species. However, when innova-
tive methods exist that can guarantee this continuity even in the
absence of the male sex, does it still make sense to be concerned
about it? This argument gains strength if we acknowledge that
reproduction is not a primary right, and thus, preserving the
sex ratio should not necessarily be a global societal concern.®” 8
Moreover, it is important to recognise that various queer theo-
ries emphasise the importance of gender or self-identification
over biological sex.®” From the standpoint of these philosophical
theories, the balance of biological sexes may be deemed entirely
irrelevant to our society.

Therefore, there are no significant concerns regarding harm
that would justify the exclusion of same-sex reproduction for
lesbian couples. However, as highlighted in the introduction, the
attainment of genetically related offspring can be accomplished
through both gene and epigenome editing methods, despite
the differences in the techniques themselves. In the following
section, I will delve into the ethical acceptability of same-sex
reproduction using either or both of these methods.

RESPONSIBLE APPROACHES TO SAME-SEX REPRODUCTION
I previously referenced four distinct experiments where eggs
were modified to enable same-sex reproduction.”’** However,
it is important to note that these experiments employed different
strategies. In the study conducted by Kono et al, they deleted
an imprinted region within the egg—known to be silenced, not
expressed—which in turn led to the overexpression of a gene
known to be expressed only in sperm, thus mimicking in the egg
the sperm behaviour.'” A similar approach was used by Li et al
in their 2016 paper, but they replaced the egg with a stem cell
for the modification.'® Subsequently, in 2018, the same research
group performed gene editing using the CRISPR tool to delete
additional maternal imprinted regions, resulting in bimaternal
offspring once again.' These three strategies are summarised
in figure 1A,B. Conversely, the study led by Wei e al in 2022
employed a different approach known as epigenome editing.”
They used a CRISPR/CAS variant incapable of altering the
DNA sequence but capable of modifying the imprinting profile
(figure 1C). Through this method, they adjusted the imprinting
of the egg to make it more closely resemble that of sperm.
While the biological outcomes of both processes —genetic
and epigenome editing—are similar, the question of whether
either or both of them are ethically acceptable for achieving
genetically related offspring for same-sex couples is a subject of
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inquiry. On one hand, the use of gene editing tools to manip-
ulate the genomes of either gametes or embryos falls under
germ-line editing, as the modifications would be passed on to
the offspring.”” Consequently, the edited genetic region would
be present in all the cells of prospective children and would be
heritable across subsequent generations. Numerous authors have
deliberated on the ethical issues stemming from transmissible
genetic modifications.* 7'~

Some authors endorse the idea of conducting germ-line editing
in a therapeutic context.””””® Considering that the medical objec-
tive is to mitigate or eradicate the effects of a genetic disease,
they claim that the best approach would be preventing at all.”’
However, it is important to note that reproduction is a biological
process, and conditions that impede it, such as infertility, are
typically regarded as medical conditions.®*®® Thus, the appli-
cation of germ-line editing to facilitate same-sex reproduction
may not be considered ethical, as the genetic intervention—in
this case, the removal of a maternally imprinted region—would
persist through multiple generations.'””" Nevertheless, some
authors argue that even though infertility is a medical condi-
tion, same-sex couples should be regarded as socially infertile.®*
This distinction is used to support certain technologies, such as
the generation of artificial gametes from stem cells, for repro-
ductive purposes.>> However, a critical differentiation can be
made in the case of artificial gamete generation: the resulting
offspring would not be inherently different from those gener-
ated using traditional gametes.**** Conversely, with the perma-
nent deletion of maternally imprinted regions, offspring would
have reduced chances of reproducing through natural methods,
as only half of their eggs would be fertile (while the other half
inherits the deleted regions, and thus would not become viable
since this deletion in eggs preclude them to properly being
fertilised by a sperm). Consequently, it becomes challenging
to justify the consequences on the offspring derived from gene
editing techniques for reproductive purposes, particularly when
considering that reproduction is not universally recognised as an
inherent right. On the other hand, epigenome editing would be
more justified since the above-mentioned deleterious effects do
not take place.

On the other hand, epigenome editing is a technique that
remains relatively uncharted in the realm of bioethics.** * In
this approach, DNA sequences themselves are not altered;
instead, the focus is on how these sequences are interpreted
and regulated by the cellular machinery. Epigenetic changes
are notably malleable, and various mechanisms exist for epig-
enome remodelling.”® This flexibility implies that these alter-
ations are not permanent across generations, as opposed to the
modifications induced by gene editing. Epigenome editing can
be seen as a transient modification in contrast to the perma-
nent ones induced by genetic editing, addressing some of its
ethical concerns, as the offspring resulting from epigenome
editing would not be genetically affected. In fact, some authors
advocate for the use of epigenome editing precisely because it
can lead to similar effects than gene editing without genetically
affecting the resulting individual,¥” °! presenting a promising
avenue for genetic intervention with fewer ethical dilemmas.
Even if this makes epigenome editing far more acceptable than
human germ-line editing, similar ethical concerns might arise,
like the persistency of off-target effects.’* 3% ** More research is
needed in the safety and clinical aspect of this technique, to the
moment only performed in rodents, to determine the likelihood
of these effects. Whenever the risks outweigh the benefits, then
safer alternatives like adoption or gamete donation should be
considered.

In this section, I have argued that some methods aimed at
enabling same-sex reproduction, like gene editing, are not ethi-
cally acceptable. While this technique applied to the germline
cannot be ethically justified for reproductive purposes, a novel
approach involving epigenome editing holds promise. This
method could potentially achieve bimaternal genetically related
offspring while addressing most of the ethical concerns associ-
ated with traditional gene editing techniques, like the persistency
of the modification across generations. Importantly, epigenome
editing would not alter the genome of the offspring.”®**> Conse-
quently, epigenome editing for reproductive purposes emerges
as an ethically acceptable means to facilitate same-sex reproduc-
tion among lesbian couples.

REPRODUCTIVE EPIGENOME EDITING THROUGH A FEMINIST
LENS

One of the groundbreaking aspects of same-sex reproduction
among lesbian couples is its challenge to our traditional concept
of reproduction. It is imperative to explore this concept through
the lens of contemporary feminist theories, especially in light of
the potential for epigenome editing to make same-sex reproduc-
tion a reality in humans.

A recurring ethical issue that arises in discussions involving
gay same-sex or even opposite-sex couples, when one partner
cannot gestate, is the consideration of surrogacy.”* ** Many femi-
nist authors view surrogacy as the commodification of women’s
bodies, reducing them to fetal containers, and thus, they question
its ethical acceptability for facilitating reproduction within these
couples.”®® However, this ethical concern may not necessarily
apply to lesbian couples, as either partner would have the capa-
bility to gestate prospective children. Nevertheless, epigenome
editing of eggs also opens the door to further ethical exploration
on questions that could arise if a third-party woman serves as a
surrogate. It could be the case that both of the partners cannot
gestate due to lack of uterus or implantation issues.”” Depending
on the legislation of certain countries, the surrogate may be
recognised as the legal mother, potentially leading to unconven-
tional family structures that involve three women.

Another intriguing connection can be established between
same-sex reproduction and the theories surrounding self-
identification of gender. The epigenome editing technique funda-
mentally challenges the conventional concept of reproduction
on the sex cell identity. In this novel approach, an egg obtained
from a woman can be epigenetically edited to behave like a
sperm from a genetic perspective. This introduces an additional
layer of disruption to the traditional correlation between biolog-
ical sex and gender identity.'® *°! However, some authors, such
as Pruski,'* argue against the use of artificial gametes derived
from opposite-sex individuals. This intriguing junction between
reproductive technology and the fluidity of gender identity
calls for further philosophical research that extends beyond the
scope of bioethics, delving into the complex and evolving under-
standing of the relationship between sex and gender in contem-
porary society.

Another aspect worth analysing from this perspective is whether
it is ethically acceptable to allow lesbian couples to pursue biolog-
ical reproduction when it is not possible with male gametes. It is
worth noting that the research conducted by Li et al also involved
modifying the imprinting of sperm to enable same-sex reproduc-
tion when crossed with male germ cells."” However, the offspring
resulting from bipaternal males dies shortly after birth, indicating
that this process is not compatible with sustaining life. Neverthe-
less, the fact that same-sex reproduction might not be feasible for
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gay couples does not delegitimise the pursuit of lesbian reproduc-
tion.'® There is no inherent requirement for both sexes to possess
the same biological properties, as exemplified by the process of
pregnancy. In a recent publication, Smajdor proposed two alterna-
tive approaches for surrogacy in pregnancy, involving the bodies of
either women or men as potential surrogates.'’* Interestingly, the
critique surrounding these proposals rarely centred on the idea that
men could potentially carry pregnancies. Instead, no attention was
paid to the rights or responsibilities associated with the possibility
that men could equally carry pregnancies. Then, it seems clear that
precluding the use of a technique suited only for a specific sex but
not the opposite, would not only halt scientific advances but also
lead to harm, as previous authors denoted.'® Thus, this argument
should not serve as a critique against same-sex reproduction but
rather as a rationale for continuing research into the possibility of
same-sex reproduction involving men.

In light of certain feminist viewpoints, it can be argued that
epigenome editing offers an ethically sound venue for enabling
same-sex reproduction among lesbian couples. Moreover, this
innovative technique challenges our traditional understanding
of concepts such as gender self-identification and the interplay
between biological sex and gender, particularly in terms of gamete
production.'® % To date, therefore, there is a pressing need for
further philosophical exploration in this intersection between epig-
enome editing and feminist views, since eggs (female germ cells)
can be epigenetically edited to behave like sperm (male germ cells).

Finally, epigenome editing leading to bimaternal offspring not
only challenged several traditional notions concerning our under-
standing of reproduction but also biological definitions. Indeed,
the generation of embryos from two eggs prompts a call for further
research into a revised definition of the human embryo, one that
encompasses a broader range of biological entities with the poten-
tial to develop into a newborn.'”” This is a point that has been
advanced by numerous researchers. Since the biological definition
of an embryo seems to be constrained to the product of an egg
activated by a sperm, it seems that embryonic structures and fetal
entities can be achieved in the absence of sperm, as noted through
this article, and even in absence of both gametes,'*-!

CONCLUSIONS

In conclusion, the ethical landscape surrounding same-sex repro-
duction through epigenome editing is discussed here for the first
time. From a global ethical standpoint, it becomes evident that
this innovative technique offers an ethically acceptable means for
lesbian couples to achieve genetically related offspring. The absence
of significant harm to the prospective children, the potential to
overcome ethical concerns associated with traditional gene editing,
and the alignment with certain feminist perspectives contribute to
the overall normativity of this approach.

Moreover, the advent of same-sex reproduction challenges
conventional concepts of reproduction itself, prompting a need
for redefining our understanding of the human embryo to encom-
pass a wider range of biological entities capable of developing
into newborns. The discussion on epigenome editing for same-sex
reproduction transcends bioethics and delves into the realms of
gender self-identification, the fluidity of reproductive roles, and
the very essence of what it means to create a family. To sum up, the
ethical and philosophical deliberations on same-sex reproduction
through epigenome editing emphasise the horizons of the bioeth-
ical research in reproduction.
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