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Abstract

This essay offers a philosophical and bioethical upholding of Dignitas Personae §27, which
cautions against the use of human gene editing (HGE) for non-therapeutic purposes. After
situating the debate within the historical development of gene-editing technologies, the
essay classifies enhancement-oriented interventions—physical, behavioral, and cognitive—
and argues that such practices risk violating human dignity, diminishing authentic freedom,
and promoting a deterministic anthropology. Drawing on a personalist framework, the
analysis incorporates insights from neuroscience, genetics, and natural law. In the second
part, the essay examines Aristotelian—-Thomistic metaphysics, integrating Ernest Mayr’s
notion of teleonomy to explain how the rational soul actualizes its perfect operations. It
is argued that non-therapeutic HGE, especially germline modifications, may disrupt the
ontological structure of the human person by impairing the soul’s expression through
properly disposed prime matter. Ultimately, Dignitas Personae stands as a coherent and
prescient response to emerging biotechnologies, defending the human person against
technocratic reductionism and the ideological drive to transcend our embodied finitude.

Keywords: human gene editing; bioethics; Aristotelian-Thomistic metaphysics

1. Introduction

In the present essay, we aim to uphold the instruction “Dignitas Personae on certain
Bioethical Questions” (Congregation for the Doctrine of the Faith 2008) issued in 2008 by
the then Congregation for the Doctrine of Faith, which addresses, among other topics,
new advances in the area of human genetics. In particular, DP at paragraph 27 states
the following:

The question of using genetic engineering for purposes other than medical treatment also
calls for consideration. Some have imagined the possibility of using techniques of
genetic engineering to introduce alterations with the presumed aim of improving
and strengthening the gene pool. Some of these proposals exhibit a certain
dissatisfaction or even rejection of the value of the human being as a finite
creature and person. Apart from technical difficulties and the real and potential
risks involved, such manipulation would promote a eugenic mentality and would
lead to indirect social stigma with regard to people who lack certain qualities,
while privileging qualities that happen to be appreciated by a certain culture or
society; such qualities do not constitute what is specifically human. This would
be in contrast with the fundamental truth of the equality of all human beings
which is expressed in the principle of justice, the violation of which, in the long
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run, would harm peaceful coexistence among individuals. Furthermore, one
wonders who would be able to establish which modifications were to be held as
positive and which not, or what limits should be placed on individual requests
for improvement since it would be materially impossible to fulfil the wishes
of every single person. Any conceivable response to these questions would,
however, derive from arbitrary and questionable criteria. All of this leads to the
conclusion that the prospect of such an intervention would end sooner or later
by harming the common good, by favoring the will of some over the freedom
of others. Finally, it must also be noted that in the attempt to create a new type
of human being one can recognize an ideological element in which man tries to
take the place of his Creator. In stating the ethical negativity of these kinds of
interventions which imply an unjust domination of man over man, the Church
also recalls the need to return to an attitude of care for people and of education in
accepting human life in its concrete historical finite nature (DP, §27).

The main concern of DP §27 here is to warn humanity against the risk of genetically
modifying human beings for purposes other than medical treatment. Numerous scholarly
articles and mass-media debates concerning DP §27 have emerged, some supportive and
others critical, arising both from within the Catholic Church and from without, and together
introducing into the discussion a wide spectrum of arguments: the intrinsic or extrinsic
dignity of the human person and confrontations with other traditions, such as Jewish
thought or post-metaphysical perspectives.! DP fundamentally rests upon a personalist
framework? that emphasizes the intrinsic dignity inherent in the human person, whilst
simultaneously invoking a cautionary stance against the perils of eugenic ideology.

The upholding plan of DP advanced in the present essay is twofold. First, we aim to
substantiate the conclusion articulated in DP §27, which endorses the ethical negativity of
genetic engineering when pursued for purposes beyond the therapeutic. DP articulates
this position through a concern for the possible constraints such practices may impose
upon human freedom, as well as the concomitant risks of objectification and determinism.
Our argument will proceed within the personalistic framework of DP, drawing upon an
integrated perspective informed by neuroscience, interpersonal neurobiology, neuroethics,
genetics, post-metaphysical thought, and principles derived from natural law (Sections 2-4).
In the second part of the essay, we shall endeavor to uphold the metaphysical principles that
undergird DP, particularly in response to the question—raised by Jiirgen Habermas (2003),
one of the most influential theorists affirming how technological interventions into human
life may affect autonomy and moral self-understanding. Habermas asks why we display
an instinctive and emotional opposition to human gene editing (HGE) when it is employed
for non-therapeutic ends. To address this concern, we draw upon Aristotelian-Thomistic
hylomorphism revisited, reapplying Ernest Mayr’s notion of teleonomy (Sections 5 and 6).

Our arguments will unfold in five sections as follows: We shall first attempt to pave
the way with a brief historical overview of gene editing technologies, from early genetic
manipulation to the advent of CRISPR-Cas9 and beyond, in order to situate the current
bioethical discourse within its scientific and historical context (Section 2). We shall then
elucidate the nature of those interventions that are pursued for purposes beyond medical
treatment and classify them into three principal domains: physical enhancement, behavioral
enhancement, and cognitive enhancement (Section 3). Third, we shall endorse the position
articulated in DP §27 concerning the ethical impermissibility of such non-therapeutic
interventions, focusing in particular on the implications for human freedom, the risk
of objectification, and the threat of determinism. Illustrative examples are drawn from
both speculative and emerging biotechnologies to elucidate these concerns (Section 4).
Fourth, we shall turn to the metaphysical hylomorphic underpinnings of DP, drawing
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on the Aristotelian-Thomistic framework and incorporating Ernest Mayr’s concept of
teleonomy (Mayr 1961), which allows for a biologically coherent account of finality within
living systems (Section 5). Finally, we shall explore the metaphysics of substantial change,
arguing that any ethically coherent bioethics must take seriously the ontological status of
the human being as a unified substance rather than a manipulable aggregate (Section 6).

2. Human Gene Editing: A Brief History

Hereby, we will start with a brief history of gene editing, from its inception to the cur-
rent state of the field in 2025. The trajectory of genome engineering represents a profound
scientific revolution beginning with Friedrich Miescher’s 1869 isolation of ‘nuclein' —DNA
(Hall and Sankaran 2021). Watson and Crick’s 1953 discovery of DNA'’s double-helical
structure (Watson and Crick 1953) enabled subsequent identification of DNA synthesis
molecules. In 1958, Arthur Kornberg discovered DNA polymerases and achieved in vitro
DNA synthesis, earning the Nobel Prize (Kornberg 1958).

The following decade saw characterization of essential DNA synthesis enzymes—
DNA ligases and restriction enzymes—particularly in the burgeoning scientific community
of Silicon Valley. A decisive shift towards manipulation occurred in the early 1970s when
Paul Berg pioneered recombinant DNA techniques (Morrow and Berg 1972; Jackson et al.
1972), followed by Cohen and Boyer’s creation of the first genetically modified organism
(Cohen et al. 1973).

In 1974, concerns about SV40-derived plasmids and other biohazards prompted Paul
Berg and colleagues to propose a moratorium through the National Academy of Sciences.
This led to the 1975 Asilomar conference, establishing the proposal of a set of safety
regulations governing genetic engineering that are still valid today (Rasmussen 2015).

The 1980s focused on hybrid cells for medical therapies and vaccines, culminating
in 1982’s recombinant insulin—the first FDA-approved genetically engineered therapy,
marking biotechnology’s clinical entrance (Riggs 2021). Kary Mullis’s 1983 discovery of
polymerase chain reaction revolutionized molecular genetics, enabling unprecedented DNA
amplification efficiency (Mullis et al. 1994). In 1985, Zinc Finger Nucleases (ZFNs) were
discovered, engineered proteins capable of recognizing specific DNA sequences by binding
to a set of three base pairs (Miller et al. 1985). These nucleases induce double-stranded
breaks (DSBs) within the DNA double helix, thereby enabling the targeted modification of
defined genomic loci.

With the cloning of Dolly the sheep in 1996—an event that rekindled ethical discourse
surrounding the permissible boundaries of biotechnology—scientific attention was further
galvanized towards the human genome (Campbell et al. 1996). In this context, the Human
Genome Project (1990-2003) emerged as an international collaborative endeavor of un-
precedented ambition and scope, culminating in the production of the first comprehensive
draft of the human genetic code. The landmark findings were published simultaneously
in Nature and Science in 2001, led by Francis Collins (on behalf of the publicly funded
consortium) and J. Craig Venter (representing the private initiative, Celera Genomics),
respectively. Though neither was awarded the Nobel Prize, their contributions fundamen-
tally transformed the landscape of biomedical research (International Human Genome
Sequencing Consortium 2001; Venter et al. 2001).

In 2010, the second-generation transcription activator-like effector nucleases (TALENS)
was introduced. TALENs provided a single-nucleotide recognition, with high specificity
and a reduced cytotoxicity, though they remain limited by their large size, which compli-
cates in vivo delivery and expression, and by the relative technical challenge of achieving
efficient gene knock-ins compared to knock-outs (Christian et al. 2010). However, it was
not until 2013 that the field was truly transformed, when Doudna and Charpentier repur-
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posed the CRISPR-Cas9 bacterial immune system into a precise, accessible genome-editing
platform (Charpentier and Doudna 2013). In the years that followed, CRISPR was rapidly
adopted across biological disciplines and controversially applied in human embryos in
2018, provoking a resurgence of bioethical debate (Regalado 2018; Normile 2019). The
awarding of the 2020 Nobel Prize in Chemistry to Doudna and Charpentier signified
international recognition of this technology’s epochal significance.

By 2023, CRISPR-based therapies—most notably those targeting haemoglobinopathies
such as sickle cell disease—had received regulatory approval and entered clinical practice,
thereby marking the transition of genome editing from experimental promise to therapeutic
reality. As of 2025, a further milestone was achieved with the successful administration of
the first personalized CRISPR/Cas9-based therapy for a metabolic disorder in a pediatric
patient at the Children’s Hospital of Philadelphia—an unprecedented case that demon-
strated both the technical feasibility and the clinical efficacy and safety of somatic genome
editing in a real-world setting (Musunuru et al. 2025).

The field of genome engineering continues to evolve at a remarkable pace. Emerging
techniques such as base editing and prime editing—the latter introduced in 2019 and
distinguished by its capacity to induce precise edits through single-stranded DNA breaks—
offer refined approaches to genetic correction with reduced off-target effects (Anzalone
et al. 2019).

Alongside developments in synthetic genomics, these technologies are extending
the frontiers of biological design and intervention. In addition, with regard to HGE,
the scientific community distinguishes between somatic gene editing (S-GE) and heritable
(germline) gene editing (H-GE) (Almeida and Ranisch 2022). According to the statement
issued by the Organizing Committee of the Third International Summit on Human Genome
Editing (2023), “Somatic human genome editing refers to the editing of somatic cells,
which are non-reproductive cells, and changes made in these cells affect only the person
who receives the genome editing. Germline human genome editing refers to the editing
of human embryos or gametes in a research setting, with no plans for those embryos or
gametes to be used for human reproduction”; heritable refers to HGE in reproductive context.
Crucially, the implications of this classification transcend the laboratory, raising profound
questions at the intersection of science, ethics, jurisprudence, and public policy, given that
H-GE remains under an international moratorium (WHO 2019).

3. Gene Editing for Purposes Other than Medical Treatment

DP §27 states: “The question of using genetic engineering for purposes other than medical
treatment also calls for consideration. Some have imagined the possibility of using techniques
of genetic engineering to introduce alterations with the presumed aim of improving and
strengthening the gene pool. [...] In stating the ethical negativity of these kinds of interven-
tions which imply an unjust domination of man over man, the Church also recalls the need
to return to an attitude of care [...]”. It is thus necessary to examine these interventions
that use genetic engineering for purposes other than medical treatment to improve and
enhance human beings.® It is worth noting first and foremost that, as of today, no HGE
technology is applied to human beings for purposes other than therapy.

Additionally, it is important to underscore two key facts at the current stage of HGE:
first, that H-GE remains under an international moratorium (WHO 2019), and second,
that, to date, only S-GE for therapeutic purposes is permitted and clinically implemented
(Lesmana et al. 2024; Musunuru et al. 2025). Indeed, no gene-editing technology has yet
been applied to human beings for purposes beyond the treatment of a disease.

We shall now examine interventions that fall outside the realm of therapeutic necessity
and are instead aimed at improving the gene pool (DP §27). These prospective applications,
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which seek to enhance rather than heal, may be broadly categorized into three principal
domains: physical enhancement, behavioral enhancement, and cognitive enhancement.*

First, physical enhancement that does not involve genetic modification includes phys-
ically enhancing drugs, 3D bioprints, bioweapons, and wearables (Jensen et al. 2018,
pp- 101-8), whereas genetic interventions that target biological processes, such as aging,
may include the amplification of physical traits such as muscle strength, height, or pigmen-
tation, as well as the extension of the human lifespan. Advances in sensory modification
promise the refinement of existing senses, such as heightened vision or hearing, and the
introduction of entirely novel sensory modalities. Reproductive traits, too, may be altered,
enabling precise control over fertility and timing. In the realm of athletic performance,
genetic modifications may be employed to significantly increase endurance, speed, and
physical recovery. Metabolic enhancements, designed to optimize nutritional efficiency or
reduce caloric dependency, suggest further possibilities for redefining human physiological
baselines. Finally, aesthetic modifications pursued for cosmetic or sociocultural reasons can
be included in this category of enhancement. Two illustrative examples from current animal
research demonstrate the potential of genetic interventions targeting muscle strength and
lifespan in mice. One prominent case involves the development of so-called “marathon
mice”, transgenic mice engineered to overexpress a chimeric PEPCK-C gene. These mice
exhibited a running capacity of approximately 30 times greater than that of their wild-type
counterparts (Hakimi et al. 2007). Notably, these mice exhibited an extended lifespan
compared to the control animals (Hakimi et al. 2007; Hanson and Hakimi 2008). In the
context of aging, one of the most promising targets seems to be the telomeres, including
both their genetic and epigenomic mechanisms, whose activity has already been targeted
in cancer cells and mice (Azani et al. 2025; Jones-Weinert et al. 2025).

The second set of genetic modifications we seek to analyze may be grouped under the
term behavioral enhancement. We prefer this designation over the more common term
moral enhancement for two principal reasons. First, the term moral is notably polysemic and
nuanced, encompassing a wide spectrum of meanings: it ranges from the classical Thomistic
conception of moral action—that is, a human act performed with deliberation and free
will (Aquinas 1946, ST I-11, 1, 1; ST I-11, 1, 3)—to an interpersonal and relational dimension
rooted in its normative (ethical life)’ content. Second, the term behavior, understood
as the manner of conducting oneself, lends itself to empirical investigation and scientific
analysis. Behavioral enhancement thus refers to the genetic modification of traits potentially
influencing temperament, personality, or predispositions to specific patterns of conduct
(i-e., virtuous ones®). To give some examples of genes involved in behavioral features, for
instance, in the animal realm, the modification of CaMKII in neurons of Drosophila leads
to the active suppression of courtship (Mehren and Griffith 2004). Behavioral studies in
Alzheimer’s patients have shown that features such as agitation, anxiety, and irritability
are associated with APOE &4 carrier status (de Oliveira et al. 2021). This genetic factor
also appears to influence the pharmacological response to antidepressants in terms of
behavioral enhancement (de Oliveira et al. 2022). To give another example, in human
beings, the connection of genes associated with addictive behavior and appetite control,
such as the Tagl A1 allele of the dopamine D; receptor (DRD2) with the leptin receptor gene
(LEPR), has been linked to the development of obesity (Bender et al. 2011; Carpenter et al.
2013). Accordingly, the modification of such genes could potentially reduce susceptibility
to compulsive behaviors related to drugs and food.

Third, cognitive enhancement, which is a multidimensional endeavor, includes im-
provements in memory formation, working memory, attention, visuospatial skills, social
cognition, cognitive flexibility, numerical learning, or emotional resilience (Dresler et al.
2019). In addition, some tentative methods to improve cognitive abilities include deep
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brain stimulation, drugs, and neural implants (See Section 4, III). Therefore, several genes
have been detected that could be possible targets for gene editing to improve cognitive
domains. In animals, still referring to Drosophila, the overexpression of a dCREB2 activa-
tor has been shown to enhance memory formation (Tubon et al. 2013). In humans, one
example is provided by a genome-wide association study (GWAS) by Lam et al. (2017),
which identified 70 independent genomic loci associated with general cognitive ability,
implicating approximately 350 genes involved in the biological foundations of cognition.
These genes may represent potential targets for nootropic drug development and future
gene editing interventions. We will further examine cognitive enhancement in the context
of mind-brain-body debate in Section 4, III. While speculative or emerging in nature, these
interventions nevertheless illustrate the broad and ambitious scope of non-therapeutic gene
editing, which raises substantial ethical concerns. In the following section, we uphold the
position set forth in DP §27 regarding the ethical negativity of such interventions.

4., Three Criteria

Particular attention must be given to the bioethical implications of non-therapeutic
HGE for three principal reasons: it undermines human freedom, involves the risk of objec-
tifying the human subject, and anticipates the broader threat of genetic determinism. In
this context, the technocratic visions of enhancement—advanced by those” who advocate
for the genetic improvement in the human species beyond its normative limits—are espe-
cially troubling. To elucidate these concerns, we draw upon an integrated personalistic
perspective informed by neuroscience, interpersonal neurobiology, neuroethics, genetics,
post-metaphysical thought, classical hylomorphism, and principles derived from natural
law and Aristotelian-Thomistic philosophy. Examples from both speculative scenarios and
developing biotechnologies will be given.

4.1. Freedom

Human beings have intellect and free will, yet the exercise of this freedom is, in
the present ontological disposition (the current condition of human nature), necessarily
mediated through the actual embodied form (popem) specific to the human species. In
other words, any attempt to drastically alter this status naturae could therefore threaten
the conditions for authentic freedom (ST I-1I, 49, 2, co.; ST III Suppl. 80, 5, adl). We
shall now illustrate this argument with a speculative example, drawn from a potential
future application of HGE. Hence, adding a quality that goes beyond human nature, for
example the extraordinary olfactory capability of dogs, which far exceeds that of humans,
could be a limit on our freedom. Indeed, the canine olfactory system is composed of
two main parts: the main olfactory epithelium (MOE) and the vomeronasal organ (VNO)
(Kokocinska-Kusiak et al. 2021). To reach the MOE, however, during sniffing, the inhaled
air in the dog’s nostrils separates into two distinct pathways, one for the lungs and the
other for the MOE, and this allows the dog to retain the odors for a longer time. Moreover,
the phenomenon of sniffing lateralization observed in dogs should be mentioned. This
phenomenon has been shown to be similar to auditory and visual perception in dogs.
Dogs have a strong right nostril bias as it is the nostril through which they initially start
sniffing. Then, if the smell turns out to be a familiar or non-aversive odor, such as food,
they shift to using the left nostril. However, if the stimuli turn out to be novel, threatening,
or arousing, such as adrenaline, the dog continues to use only the right nostril. On the
contrary, if the smell is familiar, the dog starts sniffing with the left nostril, activating
only the caudatus nucleus (Berns et al. 2015). Eventually, the smell molecules reach the
olfactory receptors of the VNO, and these structures have specific cross-reactions, building
unique systems of patterns connected to different smells, which drive different and strong
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behaviors. Thus, dogs behave according to their instincts, driven by their olfactory system,
which is designed to elicit strong and specific neuronal responses, not simple propensities
to action. In fact, dogs cannot deliberate. Humans with a sense of smell similar to that of
dogs would require the same olfactory system, as the sense of smell, as shown, does not
rely on a single structure but on an entire system. However, adding such a system could be
detrimental to human freedom, as it would necessitate a specific drive toward predefined
and compelling behaviors, just as it does in dogs.® Hence, the force with which instincts
and passions manifest themselves might not be properly governed by human free will, thus
leading to an imbalance between the sensitive and rational dimensions.” Additionally, a
hypothetical superhuman capacity to regulate or enhance potentiated sense faculties would
imply the possibility of acting upon the faculties of the rational soul—an implication that
is, in the Aristotelian-Thomistic framework (see Section 5), metaphysically incoherent.

4.2. Objectification

The manipulation of human beings could create a severe disparity, ultimately leading
to G. Orwell’s Animal Farm quote: “All animals are equals, but some are more equal than
others” (Orwell 1945).

Indeed, Jurgen Habermas, in his critique of Sloterdijk,l() underlines that “the explosive
alliance of Darwinism and free trade ideology give raise to a wild speculation of a handful
of freaked—out intellectuals busy reading the tea leaves of a naturalistic version of posthu-
manism on the possibility of co-managing of evolution” (Habermas 2003, pp. 22-23). In this
way, the genetic engineering of embryos, by adding a specific character, superimposes the
intentions of others in a manner that is inherently irreversible, which jeopardizes a human
being’s ability to conceive of themselves as the sole author of their own life (Habermas
2003, p. 63). Herein lies the fundamental difference between the mere habitual causality
of nature (and/or divine providence), in which “in place of God, a peer equal to us takes
over [...] without needing to assume any consent, not even counterfactual, from the other
person involved”—thus erasing “the difference implicit in the idea of creation” (Habermas
2003, p. 114).

Attributing responsibility to someone similar to us—such as a parent who shares our
same ontology—is not the same as attributing it to inscrutable chance or to a benevolent
yet equally inscrutable God, both of whom exist beyond the limits of human ontology.
While resentment toward divinity is possible, it cannot take on the form of a potentially
destructive and self-destructive conflict between equals (Allegra 2011).

In November 2018, Chinese scientist He Jiankui announced the birth of the first twins
with an edited genome. They were born with an edited version of the CCR5 gene (NCBI
Gene ID 1234), which was intended to make them resistant to HIV, smallpox, and cholera,
achieved through CRISPR/Cas9 technology (Regalado 2018). Apart from the scientist’s
three-year prison sentence (Normile 2019)'! and the lack of transparency surrounding the
research, the modification of the CCR5 gene, while potentially achieving its intended goal,
could also impair several critical functions for which CCR5 is essential, such as reducing
neuronal resilience to oxidative stress and increased risk of vascular dementia (Tournier
et al. 2024), chondrocyte biology (Deng et al. 2024), granulocyte lineage proliferation and
differentiation (Gill et al. 2023), menstrual cycle regulation (Williams et al. 2024), and
the pathogenesis of systemic lupus erythematosus (Schauren et al. 2024). Beyond these
direct biological risks, permitting even seemingly minor germline interventions, as in He
Jiankui’s creation of HIV-resistant embryos, could set a slippery slope toward enhancement
of embryos to create designer babies with specific characteristics. Ultimately this trajectory
raises serious concerns about eugenics.
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Therefore, the issue here is not whether resistance to HIV constitutes a form of en-
hancement, which it unequivocally does not, just as the activation of the immune system
through vaccines is not enhancement. Rather, what is at stake is the arbitrary decision to
modify or silence a normally functioning receptor such as CCR5 in order to engineer a
supposed advantage. This intervention disregards the potential benefits of the receptor’s
normal function and risks undermining its essential physiological role. Furthermore, in this
regard, Oderberg warns that the imposition of one individual’s will over another threatens
the duty to safeguard vulnerable'> members of society (Oderberg 2005, p. 129). Such a
dynamic could pave the way for a eugenic framework, wherein certain lives are deemed
less worthy of preservation, ultimately compromising the ethical foundation of human
dignity and the natural moral order (Oderberg 2005, pp. 129-30). From a hylomorphic
perspective, this superimposition disregards the intrinsic dignity grounded in the rational
soul of every human being (ST I, 93, 2, co), reducing the person to manipulable matter. Thus,
it is also evident that imposing intentions of other individuals on the offspring inevitably
leads to a deterministic fallacy.'®

4.3. Determinism

Those who claim that evolution must be directed by humans (Huxley 1968) fail to
recognize that evolution is only known for the effects and not before an evolutionary change
happens. Indeed, an evolutionary change is not foreseeable nor reducible to its antecedent
features, and thus it is said that evolutionary characteristics are emergent.'* Yet, what
human beings can add, subtract, or simply transform through technological improvement
via HGE is limited to characteristics already known—such as a specific eye color, a reduced
predisposition to anxiety, or an increased capacity to acquire and retain information. The
question here is as follows: how does this characteristic, which is not naturally present
in a human being but is technologically (or more accurately, technocratically) added to
a person, enhance the human properly disposed primary matter’s (PM) directedness
toward the rational soul (See Section 6)? Therefore, we shall now address some of the
ethical dilemmas posed by cognitive enhancement, beginning with a brief examination of a
properly understood notion of the mind.

Without delving into the complexities of the mind-brain debate, it is nevertheless
important to offer a more precise definitional account of the terms cognition, intellect, and
mind. A clearer understanding of these concepts is essential for engaging with the ethical
concerns surrounding HGE, particularly the risk that such interventions may introduce
deterministic alterations to the human being, thereby undermining the creative capacity
rooted in the human mind. To this end, it is useful to consider a scientifically informed
recognition of these philosophical notions as they are understood within the framework of
the perennial teaching of the Catholic Church.

The neurobioethicist, philosopher and scientist Alberto Carrara, in his work endeav-
oring the ethical implications of neuroscience on the concept of the soul, wisely points
out that: “The concept of the mind has been a central focus of intellectual inquiry in the
Western world, with its evolution marked by a rich tapestry of philosophical, psychological,
and scientific developments (Carrara 2025)”. Therefore, Carrara (2025) synopsizes a unified,
holistic, relational, Thomistic, and emergent vision of the human mind. Thus, he writes:

“This vision of the human mind is a holistic and integrative perspective that
emphasizes the embodied, relational, and dynamic nature of mental processes.
By weaving together insights from various disciplines, it provides a framework
for understanding how the mind emerges from the intricate dance between the
brain, the body, and the social world. This contemporary account of the body—
mind problem sees the human person as a unity, neither a sole brain, nor a
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disembodied mind, but a third “thing”: “...[A human being] is said to be from
soul and body as a third thing constituted from two things neither of which
he is, for a [human] is not soul nor is he body”. This medieval understanding
indicates that one body plus one soul/mind equals a third, original material:
the human being, which has a dual nature (not dualistic!). It is surprising that a
contemporary holistic and integrative account of the human person sounds in
the line of Thomas Aquinas’ consideration that it is not the body (or the brain)
that “contains” the mind, but the mind the body (De ente 2.12). According to the
well-known Italian philosopher of science Evandro Agazzi, the human mind is
a complex subsystem of the whole person-system characterized—according to
psychiatrist Daniel J. Siegel, Thomas Fuchs, and Georg Northoff—as an emergent,
self-organizing, embodied, and relational (embeddedness) process that regulates
the flow of energy and information of the organism” (Carrara 2025).

Moreover, in contemporary studies “the phenomenon of human mind defined as a
set of cognitive faculties—including consciousness, perception, thinking, judgment, and
memory—that “arise” from the complex dependencies among neural cells of the brain”
(Tabaczek 2021, p. 35) is considered an emergent phenomenon lacking radical determinism.
Thus, the concept articulated by Carrara can be effectively described and elucidated through
the recovery of the fourfold notion of causality in both Aristotle and Aquinas, and especially
formal and final causation, within the theory of emergence, as proposed by Tabaczek (2019,
2021). Although Tabaczek does not explicitly apply this framework specifically to the
human mind, his insights remain thorough and offer a valuable context for understanding
the complex phenomenon of human cognition.®

Cognition is a polysemic term, encompassing a range of definitions across disciplines.
One definition describes cognitive processes as those responsible for knowledge and
awareness. They include the processing of experience, perception, and memory, as well as
overtly verbal thinking (Blackburn 2008). This is the meaning we employed in Section 3
to describe cognitive enhancement. Another defines cognition as the mental processes by
which knowledge about oneself, others, and the environment is gained and interpreted. It
includes thought processes such as perception, problem solving, and creativity (Kent 2006).
Within the Aristotelian—-Thomistic framework, the first definition corresponds primarily
to the cogitative power and the common sense (sensus communis), faculties that mediate
between perceptual knowledge and intellect. The second aligns more closely with the
intellect (intellectus). Contemporary philosophical and cognitive scientific approaches
generally do not preserve such a clear division of faculties. Accordingly, references to the
intellect here are made within the context of Thomistic philosophical anthropology.

Indeed, intellect is the power of the soul whose object is truth and being (ST I, 67, 3,
co.; ST, 55, 1, sc.), but the operations of the intellect, “which does not act through the body,
do not need a body as their instrument, except to supply phantasms through the senses”
(ST1,70,3,co.).'0

“Furthermore, to think is the act of the cogitative power, which is included in the

sensitive part by the philosophers, since it has a specific organ” (Super I1I Sent. 23,

2,2, obj. 3), namely the brain. “Cogitative power is on the border between the

sensitive and intellective parts, where the sensitive part touches the intellective

part. For it has something from the sensitive part, in that it considers particular
forms; and it has something from the intellective, in that it compares. This is also
why it exists only in humans. And since the sensitive part is better known than

the intellective part, that is why, just as the intellective part’s determination is

named from the senses, as was said, so too the intellect’s process of comparing is

named from thinking” (Super III Sent. 23, 2,2, ad 3).
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However, sensory capacity is not a fixed function and the ability of the senses to
present phantasms to the intellect is not static; rather, it varies across the stages of human
development and in response to changes in physiological conditions. Indeed, sensory
function in the embryonic stage differs significantly from that in later stages of life. Recent
research has demonstrated that zebrafish embryos are capable of sensing and responding
to mechanical changes in their cellular microenvironment in vivo, indicating that even at
early developmental stages, organisms exhibit a form of sensory responsiveness shaped by
their biological context (Mongera et al. 2023). Moreover, the human embryo demonstrates
the capacity for biological communication through the expression of Toll-like receptors,
thereby engaging in a dynamic interaction with its maternal environment, including im-
mune T-lymphocytes and the ciliated epithelial cells of the fallopian tubes, and revealing a
remarkable degree of interpersonal relationality from the very earliest stage of life (Abous-
sahoud et al. 2021).

This (relational) approach can be applied across three interrelated dimensions:
the soul’s capacity to know the external world, to know itself, and to apprehend
immaterial realities.

First, regarding the soul’s knowledge of the external world, cognition involves a
process of abstraction in which the intellect engages phantasms—mental representations
originating from sensory input. While the operation of the intellect in turning toward these
phantasms (conversio ad phantasmata) is immaterial, the content it engages is provided by the
senses (ST 1, 84, 7), which are themselves variable and subject to developmental and physio-
logical change. This underscores that the intellect’s access to the world is mediated through
the embodied and interpersonal condition of the human being (Siegel and Drulis 2023).

Second, the intellect possesses a reflexive capacity—it can become aware of its own
operations. Aquinas distinguishes a twofold knowledge of the soul: a knowledge that
it is and of what it is. Concerning the first type of knowledge one can know something
habitually or actually: “Concerning the actual cognition by which one actually considers
that he has a soul, I say that the soul is known through its acts. [...] Concerning habitual
knowledge, I say this, that the soul sees itself through its essence, that is, the soul has the
power to enter upon actual cognition of itself from the very fact that its essence is present
to it (Aquinas 2026, De Veritate 10, 8)”. Here we refer to the actual knowledge of the soul
that it is. In this latter sense, the soul knows itself not by grasping its essence directly, but
through the very act of knowing. This makes the human intellect an embodied intellect: it
achieves self-awareness not abstractly, but through concrete acts of cognition. Thus, the
soul is self-transparent in the sense that it recognizes that it is, rather than comprehending
what it is in an essentialist way (ST I, 93, 7, ad 4; Barzaghi 2012, p. 23).

Third, following Aquinas (ST I, 88, 1, ad 2) and rooted in Aristotelian tradition (Aris-
totle 2001, Meta. 11, 1 [993b]), the intellect is also capable of knowing immaterial realities,
albeit in a limited and indirect manner. Aquinas acknowledges the obscurity of such
knowledge, as a kind of “radiant darkness” (radium tenebrae), given the soul’s position as
the lowest among immaterial beings due to its embodied nature (John of the Cross 2023,
pp- 1579-85, II. 8). However, engagement with higher, immaterial truths paradoxically
enhances the soul’s capacity to understand material realities more deeply (Aristotle 1907,
De an. 111. 1 [429b 4-5]). In other words, although the human intellect acquires knowledge
of immaterial realities through sense-based cognition, and thus in a limited way (Aquinas
1949, Q. de an. 1, co.), Aquinas maintains that if it were to apprehend separate substances, it
would thereby gain not less but greater understanding of lower, material things (Q. de an.
16, ad 5; De Veritate 18, 5, ad 7); indeed, since separate substances naturally possess intellec-
tual light more perfectly than humans, they can enlighten humans in both theoretical and
practical ways, strengthening the infused light so that humans see and act more perfectly
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(Q.dean. 11, 3, co.; ST 1, 111, 1, ad 1).” Therefore, a paradigmatic example of human brain
enhancement, not achieved through HGE, but rather through biomedical technology, is
the recent announcement by Elon Musk’s Neuralink of a successful implantation of its
first ‘brain-reading’ device in a human subject, a development that has both advanced
neurotechnological discourse and provoked significant ethical anxieties (Drew 2024). Con-
sequently, aside from the debatable concerns about freedom and determinism, it is crucial
to note that augmenting the brain’s capacity to acquire and retain information does not
necessarily increase intelligence or enhance the intellect. In fact, simply accumulating more
information does not make humans more intelligent, or wiser, as we are not our brains (Noé
2010; Carrara 2024).!” Moreover, an introduced modification in the brain, as in the case of
Musk’s brain chip, could invariably alter the emergence and creativity of the human mind.
Finally, with this expanded and scientifically informed understanding of the classic
claim of the Catholic Church—namely, that the human being is a body—soul (mind) com-
posite (Catholic Church 1997, §365), and that the superior faculties are intellect and will
(Catholic Church 1997, §143, §1834)—once again, it becomes clear that what is commonly
described as technological cognitive enhancement targets the brain in a deterministic,
discrete, and narrowly physiological manner. Such interventions, however sophisticated,
can never pertain directly to the intellect, which, according to the Thomistic metaphysical
anthropology, as will be further developed in the following section, transcends the material
substrate and cannot be reduced to neural function alone.'®
5. Aristotelian-Thomistic Metaphysical Framework Revisited,
Reapplying Ernest Mayr’s Notion of Teleonomy

Investigating the morality of genetic manipulations for non-therapeutic reasons in
accord with the principles underlain DP requires a deeper metaphysical understanding
of the God-human-world system proposed by the Catholic Church, which must also be
coherent with the findings brought in by hard sciences. The Catholic Church, endorsing
hylomorphism, as formulated by both Aristotle and St. Thomas Aquinas, holds that all
that exists (substances) is made of matter (the physical stuff) and form (the immaterial
principle of being)."” At a deeper level, both Aristotle and Aquinas recognize that in the
dynamism of change that all substances are subjected to the act-potency dynamic, namely
what actually is and what is in potency to be (ST 1, 75, 5,co; Dodds 2012, pp. 23-24). They
thus see the principle of actualization and call it substantial form (SF), while the principle
of pure potency is termed primary matter (PM). PM can be actualized by virtually any
kind of SF (Tabaczek 2024, pp. 18-56). Yet, the contribution of natural sciences tells us that
not everything can be transformed into everything. Indeed, any substance that undergoes
a substantial change (SC) (in Aristotelian-Thomistic language, a change that alters the
very being of a given thing, Aristotle 1941, De gen. I, 4 [320a 1-2]) is subjected to the
laws of physics, chemistry, biology, and so forth, and thus can enter only a limited set of
changes (i.e., as Tabaczek aptly illustrates, a wooden log subjected to combustion cannot
turn into a butterfly, Tabaczek 2024, p. 29). In human cellular biochemistry, for example,
the capacity to generate energy is obtained through the hydrolysis of the ATP, and ATP is
produced through a series of reactions involving different enzymes that are part of cellular
respiration within the mitochondrial matrix: generating approximately thirty-two ATP
molecules per molecule of glucose that is oxidized (Dunn and Grider 2025). This is possible
on the scientific level because the world is regulated by laws that are the object of inquiry of
natural sciences and on the metaphysical level because of the relative potentiality of PM, as
Tabaczek instantiates it (Tabaczek 2024, pp. 30-31), which is properly disposed to undergo
only a limited set of changes due to its dispositions. But where do these dispositions
come from?
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St. Thomas Aquinas in his De ente et essentia claims that everything in nature exists as
an ens, a thing that is, and has a nature, an essence, i.e., what a thing is (Aquinas 1998, De
ente Pr. 1; De ente V, 5). This essence, composed by the act—potency dynamics, namely PM
and SF, exists in each particular being. Therefore, the relative potentiality of PM is inscribed
within the actus essendi of a specific existing substantial form actualizing a specific set of
properly disposed PM. This specific set of properly disposed PM constitutes signate matter,
the unique, individuating material that constitutes a particular human being (De ente 11,
6).”Y Thus, through the myriad changes to which PM is continually subject, it receives
its specific dispositions (accidental forms, AAFF) by means of the substantial form that
actualizes it in each instance (actus essendi).

But how does this discourse then relate to HGE? Aquinas holds that form is the that by
which a substance is what it is, by which it receives its being and, at a first level of reading
reality, its shape (nopn}); indeed, matter is shaped, literally, by its actual SF (ST 1, 75, 5, co).
In other words, the human beings have their current shape or exist in their current form,
one that can be scientifically investigated (i.e., a person has a head, two eyes, a thorax, two
arms, two legs, and so on), because of the substantial form. If we are what we are and who
we are in this human shape, this is not accidental, it is because of this substantial form, the
rational soul. But Aquinas goes deeper and understands that the soul is operational and
has hierarchically ordered properties (faculties) that hierarchically interplay with material
stuff in the making (growth and maturing) of a human being (ST I, 77, 7, co). Faculties are
organized, according to Aquinas, in a way that higher faculties (intellect and will) order
inferior faculties (those pertaining to realm of emotions or passions, and to the vegetative
soul, i.e., the five senses) to the completion of their activity. Pushing further this concept
of hierarchical order, we can also see that in the natural realm, and particularly in human
biology, things (res) are hierarchically organized. For instance, in physiology, the brain
and the heart are the highest and most fundamental organs and direct and sustain the
activity of other ones, whereas at the cellular and molecular level, DNA directs the activity
of every single cell of an organism. This activity is regulated by a program, according
to Ernest Mayr’ s notion of teleonomy. The evolutionary biologist Ernest Mayr investi-
gated the definition and classification of purposiveness in nature, refusing the category
of teleology due to its metaphysical flavor. Mayr introduced and explored the notion of
teleonomy, conceptualizing it as the idea that living beings behave and act owing their
goal directedness to an informational program that is somehow inscribed in their inner-
most structure (Mayr 1961, 1998). In his rejection of Aristotelian teleology,”! Mayr holds
the merit of recognizing that living beings act through a goal-directed program, which is
inscribed into the DNA, and that “it is characteristic of these genetic codes that the program-
ming is only in part rigid. Such phenomena as learning, memory, non-genetic structural
modification, and regeneration show how ‘open’ these programs are (Mayr 1961).” Thus,
Mayr’s concept of teleonomy, highlighting the intrinsic goal-directedness of living systems,
provides a conceptual framework for the interpretation of functional organization of the
human genome.

Without falling into structural hylomorphism or holding that the soul is a program
(Dodds 2012, p. 22), in the progressive development of the human being (as of other living
beings), the substantial form acts through a program, which is operatively instantiated by
and in the DNA. As, again, nature is hierarchical, DNA represents the apex and mover the
whole activity of every single cell in the organism,?” and thus of the whole organism. We
can now see that a modification occurring in the DNA not for therapeutic reasons carries
the risk of faltering the most direct and foundational means by which the soul actualizes
the properly disposed PM to make the human being who they are and to perform their
perfect operations.

https:/ /doi.org/10.3390/rel17030341


https://doi.org/10.3390/rel17030341

Religions 2026, 17, 341

13 of 27

To sum up, the rational soul, the that by which that acts through matter in a hierarchical
way, works the developing human being at the most basic level, mainly through the
informational program inscribed into the DNA. Indeed, DNA is the same in every single
cell of a human organism,”® but it is programmatically activated and transcript in different
ways for each single cell and cellular type. This reflects, in different terms, what St. Thomas
affirms when he states that superior faculties shape and direct the inferior ones, such as the
vegetative and the sensitive, for their own proper sake and ends (ST I, 77, 7, co).

Therefore, when HGE seeks to restore what is natural and proper to the human being,
as occurs with therapy, it aligns with the good, unity, and truth inherent in human nature.
Conversely, interventions aimed at going beyond or distorting human nature—though
accidental in metaphysical terms—by affecting the genome, which is an essential part of
the material substrate (the properly disposed PM) informed by the rational soul, can hinder
and thwart the very unity and activity of the body—-soul composite.

According to St. Thomas Aquinas, the rational soul is immaterial and cannot be directly
changed by material means. However, since the human being is one existing substance
made from matter and form, changes to the body, particularly permanent alterations such
as those introduced through gene editing, can influence the way the properly disposed
PM underlying the body manifests or aligns or is directed towards its unity with the soul
(Aquinas 1882, SCG 1II, 69). Consequently, while the rational soul cannot be materially
corrupted, it can be affected by distortions introduced in the body’s natural order to the
unity and activity of the human being (SCG 1V, 90, no. 2). Thus, a permanent genetic
modification that introduces a trait contrary to the truth of human nature might disrupt the
proper orientation of matter toward the soul, thereby undermining the integral unity of the
human person.

6. Anatomy of a Change

At this point, given that any technocratic enhancement through HGE aimed at going
beyond species norm is deemed as morally illicit in DP and incompatible with human
dignity,”* it becomes necessary to turn to a more fundamental analysis of the nature of the
change introduced by such interventions. Indeed, as Dodds observes with respect to the
natural world (Dodds 2012, p. 15), we contend that also the true dimensions of human
nature can only be fully grasped when considered in relation to change itself.

We will proceed as follows: Section 6.1 first, we will offer a concise description of
St. Thomas Aquinas’s account of accidental and substantial change within a hylomorphic
framework, along with common pitfalls and misunderstandings associated with its inter-
pretation; then Section 6.2, we will consider how this distinction might be translated into
the conceptual framework of contemporary biology, particularly in the context of HGE.

6.1. Accidental and Substantial Change in Hylomorphism

In the thought of St. Thomas, there are two types of goodness that apply to human
beings: accidental and substantial goodness. Correspondingly, human beings are subject
to both substantial change (SC) and accidental change (AC), each affecting these respec-
tive forms of goodness. The latter (AC) refers to a characteristic that might enhance or
improve a person without fundamentally altering its essence—such as acquiring new skills
or developing virtues. In contrast, modifications introduced into substantial goodness
(SC) involve a deeper transformation that affects the very nature of a human being, funda-
mentally changing it. In other words, AC could refine but not redefine a being, whereas
SCs constitute a transformation at the core level of a considered being (Aquinas 1980,
Super I Sent. 44, 1, 1, co.). This distinction, which is central to Aquinas’s metaphysics, is
frequently overlooked or misinterpreted. While God, as Ipsum Esse Subsistens, can confer or
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withdraw aliquid from a substance, thus bringing about an entirely new entity, we, as finite
agents, cannot alter a substance by adding or subtracting parts, as though it were merely a
composite of elements or possessed multiple substantial forms.”> Yet some authors, such as
Boyer and Meadows, fall into these errors, especially when discussing the rational soul,
treating it as though it were modifiable in this way:

A basic principle of Thomistic taxonomy is that the addition or subtraction of a
difference from the definition of a thing will alter the species. Just as the addition
or subtraction of a unit changes the species of number, the addition or subtraction
of a difference changes the species of the definiendum. If the difference added can
be reduced to the category of substance, we will have a new or different species in
the category of substance. If we were to add rationality to an ox, since rationality
is a determination contained potentially in the genus of animal, it would cease to
be an ox and would become a human (Boyer and Meadows 2015, p. 183).

Here, Boyer and Meadows engage with this passage wherein Aquinas addresses the
question of whether God may have been able to make a creature better than he did:

“[...] for example, if “rational” be added to the definition of “ox,” it will right
away not be an ox, but another species, that is, man, and if “sensitive” were taken
away, “living” will remain, with the life of trees” (Super I Sent. 44,1, 1, co.).

Three major errors in the authors’ reasoning, all foreign to Aquinas’s thought, can be
identified in this passage: they implicitly assume the possibility of multiple substantial
forms actualizing the same individual at the same time, treat distinct kinds of souls as
separable parts, and conflate logical possibility with real metaphysical potency. Indeed, the
manner in which these thinkers articulate their position suggests that there is a plurality
of substantial forms, hierarchically ordered according to the structure and functions of
its parts. In contrast, St. Thomas upholds the unity and unicity of the substantial form,
arguing that the intellectual soul alone informs the whole body, precisely because, as a
higher form, it includes within itself the perfections of the lower forms. As Aquinas states,
“[T]here is no other substantial form in man besides the intellectual soul” (ST I, 76, 4, co.).2°

Second, Boyle and Meadows, failing to make the critical distinctions previously dis-
cussed, treat the rational soul—along with the sensitive and vegetative souls—as if they
were separable parts that could be added or removed from a substance.”” Therefore, in
his commentary on Aristotle’s Metaphysics, St. Thomas Aquinas identifies five distinct
meanings of part (Gragnano 2014, pp. 45-49). In this context, two of these meanings are
particularly relevant:

“In a second sense, parts mean those things into which something is divided
irrespective of quantity, and it is in this sense that species are said to be parts of a
genus. For a genus is divided into species, but not as a quantity is divided into
quantitative parts. For a whole quantity is not in each one of its parts, but a genus
is in each one of its species” (Aquinas 1926, In Meta. V, lect. 21, §1094) [...] And
“In a fourth sense, “parts” means those things that are placed in the definition
of anything, and these are parts of its intelligible structure—for example, animal
and two-footed are parts of man” (In Meta. V, lect. 21, §1096).

The second meaning is said “subjective” and refers to how a whole is divided into
its species; thus, genus is contained in each of its species. In the fourth meaning, genus is
considered, namely in rational (conceptual) sense, rather than as a physically separable
component. Since this discussion belongs to the domain of logical analysis, St. Thomas is
not speaking of the fifth category of part, namely the potential part, which is, for instance,
the power of nutrition, which belongs to the rational soul but is not itself the rational soul
(Gragnano 2014, p. 48).
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The third problem is that the authors conflate logical potency with real potency
(Tabaczek 2019, p. 276). In the cited passage from Super I Sent. 44,1, 1, co., St. Thomas is
making a logical distinction among the perfections of the soul: the vegetative corresponds
to the plant realm, the sensitive to the animal, and the rational to the human. He is
clearly illustrating a conceptual hierarchy, not suggesting that a rational soul could be
“ontologically added” to a non-rational, four-legged animal.?®

6.2. Accidental and Substantial Change in HGE

To better understand the implications of HGE, we introduced the philosophical con-
cepts of AC and SC, particularly in relation to the unity of the human being. Both AC and
SC can occur in S-GE and H-GE (see Section 2). AC may involve changes to either direct or
indirect gene expression. SC, by contrast, refers to deeper ontological transformations and
may be either lethal or non-lethal (see Figure 1).

(a) AC does not modify the essence of a thing (b) SC modifies the existence of a thing

Direct gene
expression

Somatic HGE

Indirect gene
expression

Lethal Non-Lethal

Somatic HGE
|

= An AC can dispose .
Accidental underlying PM to a SC Substantial
change > change
AC SC

Heritable HGE Heritable HGE

Direct gene
expression

Indirect gene Lethal Non-Lethal
expression

Figure 1. This illustration presents the distinction between (a) accidental change (AC) and (b) sub-
stantial change (SC) in the context of human gene editing (HGE), both somatic and heritable. The blue
boxes represent potential future developments, which may fall under either therapeutic applications
or enhancements. The green boxes indicate therapies that are currently available and in use (Lesmana
et al. 2024; Musunuru et al. 2025). Finally, the red box illustrates a concept that remains purely logical.

Modern therapeutic S-GE provides several examples of AC, particularly those targeting
direct gene expression. Current approved therapies fall within this category. For instance,
the treatment of sickle cell disease now includes two somatic gene therapies—Lyfgenia™
and Casgevy™—which employ different mechanisms to restore healthy hemoglobin func-
tion (Lesmana et al. 2024) (Figure 1a), or the aforementioned personalized CRISPR/Cas9-
mediated therapeutic intervention for a metabolic disease in a child (see Section 2;
Musunuru et al. 2025).

Genome regulation through indirect gene expression, while still under development
and tested in some organisms, has yet to be widely implemented in humans. Nevertheless,
this approach is promising. It can mitigate side effects associated with mechanisms such
as nonsense-mediated decay or the expression of truncated, dysfunctional proteins (Altay
et al. 2022; Li et al. 2023; Dai et al. 2024). By modulating rather than eliminating gene
activity, it provides a more refined strategy in cases where full gene knockout would be
fatal. It also aids in identifying key regulatory elements essential for gene expression.

In Thomistic terms, SC refers to a transformation in the very existence of a being.
Therefore, SC may occur in both 5-GE and H-GE. In the somatic case (Figure 1b), the only
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possible SC is death, which signifies the end of a human being’s existence. One illustrative
example of SC occurring in S-GE is the Verve 101 clinical trial, which introduced a single
modification to the PCSK9 gene to prevent severe cardiovascular events (Verve Therapeu-
tics 2024a). Despite its potential, the trial halted recruitment in April 2024 following a
Grade 3 adverse event that nearly led to a patient’s death.”” This event highlights how
even a seemingly minor genetic change can trigger a cascade of biological consequences,
potentially culminating in SC, namely death.*’

H-GE raises a different set of metaphysical and ethical concerns. While it may also
produce lethal effects, it can result in non-lethal but significant ontological changes. In such
cases, two distinct outcomes should be considered:

1. If the genetic modification restores natural human functions, such as those which may
be possible in the future with in utero gene therapy, it remains within the bounds of
human nature (Figure 1a).%!

2. If the modification introduces traits or dispositions that extend beyond or distort
human nature, it may result in progeny whose biological structures are no longer
properly disposed to be informed by a rational soul (Figure 1b). In this latter case,
the altered properly disposed PM of the gametes may lose the natural capacity to
be actualized by a human soul at the moment of conception. This could lead to the
emergence of a being that, metaphysically speaking, is no longer (fully) human.*?

Moreover, as H-GE is applied to a single individual’s genome, another prominent

concern is that, because it changes the heritable germline, it could also affect the

substantial form actualizing future signate matter across generations.

Precisely for this reason, both ethical and ontological caution is necessary; indeed, H-
GE remains subject to an international moratorium (WHO 2019). Therefore, it is important
to recognize that, even though most moderate advocates of genetic enhancement beyond
species norms do not aim to fundamentally change human nature or create beings that are
no longer human, their proposals may nevertheless risk undermining the metaphysical
integrity of the human person.

7. Conclusions

This essay has argued that the Catholic Church’s teachings, as expressed in DP, are
both philosophically coherent and scientifically grounded. Indeed, our aim was to uphold
the central ethical concern of DP §27, which is to caution against genetically modifying
human beings for non-therapeutic purposes. Following a brief historical overview of
human genetic engineering (Section 2), we began an analysis of the prospective forms of
genetic modification aimed at enhancement. In particular, we considered interventions
oriented toward the augmentation of physical capacities, the modulation of behavior, and
the amplification of cognitive function (Section 3).

Our twofold upholding starts (Section 4) by using three key criteria—freedom, objecti-
fication, and determinism—to show the ethical negativity of these enhancements. Indeed,
from an integrated personalistic view, non-therapeutic HGE could diminish authentic
human freedom by eventually introducing new features that may impose predefined,
instinct-driven behaviors and traits. It risks objectifying individuals by superimposing the
irreversible intentions of others upon them from their very origin, thereby violating the
principle of human equality. Finally, it promotes a deterministic worldview by attempting
to technologically direct human evolution in a way that could impair the emergent nature of
the human mind. Thus, there is a paramount difference between technologically (or better
technocratically) surpassing the species norm and the emergence of new characteristics
within the natural evolutionary process.
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In the second part, we sought to recover the metaphysical framework of classical
Aristotelian-Thomism. Integrating the hylomorphic description of reality as substances
composed of PM and SF with Ernest Mayr’s notion of teleonomy, we described how
living beings, and human beings in particular, operate in accordance with an informational
program encoded into their DNA (Section 5). This program may be understood as the
instrumental means by which the rational soul actualizes its perfect operations. Therefore,
while Mayr’s teleonomy on its own portrays the human being as a mere aggregate, by
integrating his ideas within the Aristotelian-Thomistic metaphysical system allows this
error to be avoided.

The soul’s hierarchical structure—wherein the higher faculties govern the lower, both
material and immaterial—provides a metaphysical rationale for resisting non-therapeutic
genetic modification. For such interventions risk introducing an imbalance within the
properly disposed PM, thereby impeding the soul’s ability to actualize its full potential and
attain its proper telos.

Then (Section 6), the essay distinguished between AC and SC in the context of HGE.
While S-GE is generally considered to introduce an accidental change, heritable genetic
alterations pose a far more profound risk. If modifications to germ cells alter the properly
disposed PM of the gametes and disrupt their intrinsic ordering to be informed by the
rational soul in the next substantial change, this could effectively endanger the ontological
identity of the resulting being.

Ultimately, while natural evolutionary development entangles teleology and entelechy
directed toward the good, a possible artificial alteration that exceeds the human species
norm risks to violate the dignity and unity of the human person. Such interventions,
beyond violating human dignity, undermine the ontological structure of the human person.
It is precisely in these two considerations that one may discern a possible account of the
instinctive and emotional resistance often elicited by the prospect of HGE undertaken for
ends other than therapy. Although Dignitas Personae does not directly delve into these
concerns in explicit metaphysical terms, the depth of its wisdom remains unmistakable
and is deserving of steadfast upholding, standing as a crucial bulwark against reductive
conceptions of the human in an age increasingly tempted by technological self-reinvention.
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Abbreviations

The following abbreviations are used in this manuscript:

AC Accidental change
DP Dignitas Personae on certain Bioethical Questions
DSB Double Strand Break

H-GE Heritable (germline) gene editing
HGE Human gene editing
MOE main olfactory epithelium

PM Primary matter
S-GE Somatic gene editing
SC Substantial change
SF Substantial form

TALEN  Transcription activator-like effector nuclease
VNO Vomeronasal organ
ZFN Zinc Finger Nuclease

Notes

1

The reception of Dignitas Personae has been diverse over time, eliciting commentary across both European and American contexts,
most notably within Catholic circles (Eberl 2010; Dancék 2023; Musio 2025), yet also upon secular platforms such as the American
Journal of Bioethics (Delaney 2009). Such a breadth of responses attests to the document’s significance beyond confessional
boundaries (Zivotofsky and Jotkowitz 2009).

As an anonymous reviewer wisely pointed out, a number of scholars would argue that DP uses a deductive physicalist approach
rather than an inductive personalist approach. Therefore, the charge of physicalism against Church documents has been a
sustained critique from revisionist Catholic moral theologians since Humanae Vitae (Paul VI 1968). Charles E. Curran argued
that the natural law theory employed in the encyclical “identifies the moral and human action with the physical structure of the
conjugal act itself” (Curran 1969, pp. 156-72). This critique—that magisterial documents overly emphasize biological/physical
structures rather than the total personal and relational dimensions of human acts—was subsequently applied to Congregation for
the Doctrine of the Faith (1987) and continues to be raised against DP.

Todd A. Salzman and Michael G. Lawler have extended this critique, contrasting a person-centered morality with traditional
natural law approaches (Salzman and Lawler 2008, p. 241). Ann Marie Mealey similarly expressed concern that DP’s arguments
foster an overly limited view of natural law, rooted in physicalism, which risks neglecting the roles of reason and experience
(Mealey 2010, pp. 111-30).

Upholders of DP have provided substantial rebuttals. A 2009 symposium in the National Catholic Bioethics Quarterly featured
six moral theologians addressing the document’s strengths and methodology (Brugger 2009, pp. 461-83). Christopher Kaczor
specifically addressed the charge that defining personhood at conception represents a physicalist move, arguing instead for the
personalist basis of the Church’s teaching (Kaczor 2009). Paul Flaman has defended the Church’s integral vision of the person,
which recognizes embodied existence without reducing moral judgments to mere biological facts (Flaman 2013).

Finally, DP itself provides its own methodological account, stating that it “draws upon the light both of reason and of faith and
seeks to set forth an integral vision of man and his vocation (DP §3)":

“The body of a human being, from the very first stages of its existence, can never be reduced merely to a group of cells. The
embryonic human body develops progressively according to a well-defined program with its proper finality, as is apparent in
the birth of every baby. [...] The human being is to be respected and treated as a person from the moment of conception; and
therefore, from that same moment his rights as a person must be recognized, among which in the first place is the inviolable right
of every innocent human being to life. This ethical principle, which reason is capable of recognizing as true and in conformity
with the natural moral law, should be the basis for all legislation in this area. In fact, it presupposes a truth of an ontological
character, as Donum vitae demonstrated from solid scientific evidence, regarding the continuity in development of a human being
(DP §4, §5)°

Eventually we emphasize that while DP endorses biological realities grounded in the essence of the human being, the notions of
organism and person, although overlapping, are not totally coextensive.

Notably, DP does not explicitly mention any specific intervention. These are identified through the current scientific literature,
particularly the SIENNA project, which remains the most comprehensive international initiative on the public attitude towards
human enhancement, including HGE (Jensen et al. 2018).
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Various attempts have been made to categorize human enhancement. One of the most widely accepted and scientifically robust
frameworks is the SIENNA project (Jensen et al. 2018). Another notable classification scheme is presented by Alastair Campbell
(2017), founding editor of the Journal of Medical Ethics. In the present essay, however, we opt to streamline the concept of human
enhancement into three broad categories (physical, behavioral, and cognitive) for the sake of fluency and the ease of discussion
and scientific inquiry.

Habermas (2021) highlights that within the German philosophical tradition, including the Frankfurt School, the difference between
morality (Kant) and ethical life (Hegel) has been crucial. The former term refers to a universal, impartial, and deontological
domain (as in Kantian ethics), while the latter concerns the interrelational, communal, juridical and historically embedded
dimensions of ethical life.

Molhoek (2018) states, and we do agree, that “it is not possible to engineer moral virtues genetically [...] What is modified through
gene editing are certain traits or dispositions, but these alone are not virtues. Specific genes might contribute to the habituation of
a specific virtue or a vice, but without the addition of freely chosen habit such genes cannot on their own produce virtue.”
Genetic enhancement has been a significant focus within transhumanist discourses, exploring the possibilities and challenges of
improving human capacities beyond therapeutic aims. The Transhumanist Manifesto (Vita-More 2020) and The Transhumanist FAQ
3.0 (Humanity+ 2001) outline the philosophical and practical aspirations of transhumanism, emphasizing human progress through
technology. Nick Bostrom’s seminal works (Bostrom 2003, 2008; Bostrom and Savulescu 2009) provide rigorous ethical analysis
on the risks and benefits of enhancement technologies, arguing for optimism. Raymond Kurzweil (2005) presents a visionary
perspective on the technological singularity and human enhancement, while David Pearce (1995) champions the abolition
of suffering through biotechnological means. Natasha Vita-More’s comprehensive exploration of enhancement technologies,
aesthetics, life extension, and their societal implications further enriches this field (Vita-More 2013a, 2013b). Additional important
contributions include Fukuyama’s critique of biotechnology’s impact on human nature (Fukuyama 2002), Kass’s reflections on
bioenhancement (Kass 2003), and Bublitz’s examination of personal identity in relation to enhancement (Bublitz 2014).

The notion of morphological freedom, emphasizing the right of individuals to control and modify their own bodies, has been
robustly defended by Anders Sandberg (2013). Moreover Farahany (2019) explores the intersection of freedom, autonomy, identity,
and neuroenhancement. Buchanan (2011) also contributes to this debate by discussing the societal and ethical dimensions of
bodily autonomy in enhancement contexts.

In reproductive ethics, the principle of procreative beneficence, proposed by Julian Savulescu (2001, 2015), asserts that parents
have a moral obligation to select the best genetic traits for their children. This principle has been critically evaluated and expanded
by authors such as Harris (2007), who questions the limits of parental choice, and Levin (2024). More recent analyses, including
Chaproniere (2023), examine the evolving ethical landscape surrounding genetic selection and editing technologies, addressing
potential conflicts with disability rights and societal norms that were already anticipated by Parens (1998).

Two main objections could be raised here. First, one might argue that it is possible to imagine a situation where this is all
measured, and the enhancement is introduced in a way that works perfectly with human freedom of choice. However, from a
biological standpoint, it is incoherent to imagine adding a functional response without preserving the shape suited to it—for
example, imagining wings that function as wings but retain the morphology of arms. In this regard, Alfred Gehlen’s notion of
the human being as Mingelwesen—an incomplete or “deficient” being—offers valuable insight (Gehlen 1980). While we do not
follow his conclusions, we affirm his observation that the human body is not physiologically determined for any one specific task
but rather appears to be suited for the externalization of higher faculties such as intellect and will. Second, one might contend
that even naturally occurring differences, such as variations in the sense of smell among human beings, can affect how people
perceive and respond to the world, and therefore, in some way, also influence human freedom. However, according to St. Thomas
Aquinas, there exists a broad range of natural variation within the exercise of human capacities, and whatever falls within those
bounds remains properly human—for instance, differences in individuals’ capacities for smell do not undermine their shared
nature (Super IV Sent. 44,1, 3, ad 2).

Human free will is a complex, nuanced and polysemic issue. Although the main topic of this essay is not free will, we approach it
from the Aristotelian-Thomistic perspective, informed by hard sciences. Yet different perspectives are available, for instance
philosophers working within the 4E (embodied, embedded, enactive, extended) cognition framework, such as Alva Nog, have
argued that abstraction is unnecessary, and that what we call “free will” may simply be the emergent result of these neural
networks interacting with the environment (Noé 2008).

In summer 1999, Peter Sloterdijk delivered a lecture titled Regeln fiir den Menschenpark (Prescriptions for the Human Park) at
Schloss Elmau, a response to Heidegger’s Letter on Humanism. The lecture, never intended for publication, argued that humanism
had historically functioned through anthropotechnics—techniques of human domestication and breeding—and friendship-
constituting telecommunication in the medium of writing, both operating in false innocence about what it means to be human.
Controversially invoking Plato’s theories of shepherding and Nietzsche’s Ubermensch, Sloterdijk explored how biotechnology
and information technology had displaced the book as the medium of human formation (Bildung), calling for reflection on
contemporary anthropotechnics. Jiirgen Habermas attacked Sloterdijk as a fascistoid advocate of breeding superhumans. Coverage
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in Der Spiegel, Die Zeit, and other European periodicals largely missed the point: Sloterdijk was not proposing genetic engineering
but questioning what it means to write and think after the end of humanist book culture. Sloterdijk responded with two letters
in Die Zeit (September 1999), accusing Habermas of Jacobinism and a social-liberal dictatorship of morality, and the media of
alarmism. He protested the convergence of hyper morality and over-mediatization—the decadence of philosophical criticism into
a spectacle of indignation. The affair established Sloterdijk as a major if controversial continental philosopher while demonstrating
the degradation of public discourse by mass media—ironically, the very problem his lecture had addressed (Tuinen 2011).

He Jiankui was freed in April 2022.

“Vulnerability is a complex notion in need of further analysis and clarification. Being introduced in the bioethical discourse via
the Belmont Report in 1979 it has played an increasingly important role in international policy documents, culminating in 2005 in
its formulation as a separate bioethics principle. The principle has been criticized as being too vague, too broad, too narrow, and
futile since it does not provide clear moral guidance. Nevertheless, in the context of global bioethics, the language of vulnerability
is indispensable. On the one hand, vulnerability is a general characteristic of the human condition. It expresses the fragility and
finitude of human existence and is, therefore, a feature shared by all human beings. On the other hand, vulnerability refers to the
fact that some people are more vulnerable than others, due to natural or social conditions such as disease or poverty. It expresses
the normative requirement that these vulnerable fellow human beings need special care. More is needed than non-interference;
they should receive assistance that will enable them to realize their potential as human beings” (Ten Have 2014, pp. 26-27).
Echoing the naturalistic fallacy, we argue that the imposition of specific traits upon offspring to achieve the so-called “best possible
child”, as advocated by procreative beneficence (Savulescu 2001), is not justified simply because it is technologically feasible.
The interplay between evolution and emergence is an ongoing developmental issue, still insufficiently delineated and only
partially understood. We concur with Tabaczek (2014), who argues “[. ..] none of the factors involved in evolution is understood
as intending its eventual product. That is why we may conclude by emphasizing one more time that the proportionate cause of
the emergence of the new species is not a single law or force, but a concurrence of many causal influences constitutive for an
evolutionary event, or rather a history of evolutionary changes.”

Emergent phenomena are characterized by being irreducible to the sum of their parts. In this light, considering the human mind
as an emergent phenomenon aligns naturally with the Thomistic hylomorphic framework, in which the whole is ontologically
different from the mere aggregation of its components. Emergentism, understood in this way, supports rather than contradicts this
view by affirming that higher-level phenomena, such as consciousness, intentionality, and rationality, cannot be fully explained
by lower-level physical interactions alone, but require reference to the formal unity that grounds them. Indeed, “for all things
that have several parts, and of which the whole is not a kind of heap but is something over and above the parts, have some cause
that makes them one” (In Meta. VIII, lect.1, §1045a.8-10). This vision of the human mind may aptly be described in terms of
“Thomistic emergence,” a concept previously invoked in other contexts by Miller (2023), Rooney (2023), and Stump (1995).

In ST I, 79, Aquinas distinguish the three acts of the possible intellect, namely apprehension, judgment, and reasoning, and
identifies the act of abstraction as proper of the agent intellect. Altogether they form intelligence, which properly signifies the
intellect’s very act, which is to understand (ST I, 79, 10, co).

For a comprehehnsive treatise on the complex interplay between intellectual knowledge and sensitive knowledge see also Lucas
Lucas (1997, pp. 76-81, 117-43).

Yet the enhancement of the brain, though it may yield novel or more vivid mental images and thereby render intellectual cognition
more robust or efficient, does not of itself make the human being more humane or more perfect.

The Catechism of the Catholic Church explicitly speaks of men in terms of body-soul composite (Catholic Church 1997 §382) and
also about the sacraments in their formal and material aspects. Additionally, several Popes in their doctrinal writings endorses
Aquinas’s metaphysical teaching as foundational for the Catholic Church. See as examples: Pope Pius XI Studiorum Duce (Pius XI
1923), Pope Leo XIII Aeterni Patris (Leo XIII 1879), and Pope St. John Paul II Fides et Ratio (John Paul II 1998).

“I call signate matter matter considered under determinate dimensions. Such matter is not included in the definition of man as
man, but it would be included in the definition of Socrates, if Socrates had a definition” [De Ente, I, 6].

Mayr’s notion of teleology as “the cause responsible for the orderly reaching of a preconceived ultimate goal” was aptly criticized
by William H. Kane, a prominent representative of River Forest Thomism, for conflating teleology with efficient causation. Kane’s
critique appeared in a 1962 essay published in Science (Kane 1962), responding to Mayr’s article of the same year. Interestingly,
Kane directs his criticism solely at Mayr’s concept of teleology, countering it by invoking Aristotle’s proper notion of final
causality (that for which or for the sake of which something is made or done). Notably, however, Kane offers no critique of
Mayr’s related concept of informational programs in living beings, namely teleonomy.

Indeed, the soul is said to contain the body, and it is not located in a specific part of the body, but it is present to the whole body:
“the soul [...] is the form of the whole body and each of its parts. [...] Thus, it is necessary that each part of a man and that of an
animal receive its existence and species from the soul as from its proper form (Q. de an. 10, co)”. See also (Dodds 2012, p. 20).
With the sole exception of gametes, as these contain a haploid genome.
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24 Within the context of human cloning, DP §29 states: “The fact that someone would arrogate to himself the right to determine

arbitrarily the genetic characteristics of another person represents a grave offense to the dignity of that person as well as to the
fundamental equality of all people.”
%5 Here the point is that to consider the whole as a mere composite of its parts is incoherent with the Aristotelian-Thomistic

framework, in which the human being is neither body nor soul alone, but a third thing (De ente 2.12).
%6 For a contemporary Thomistic account of the unity of substantial form, see Goyette (2009, pp. 781-90). For a historical overview
of the debate concerning the unity of substantial form in Aquinas’s thought, see Whipple (2011, pp. 117-54).
27 Ttis fair that in the thought of St. Thomas intensifying or adding an accidental characteristic does not change the nature of a thing.
Indeed, quantity is an accident, so there is a perfect quantity for any particular subject. Moreover, in the modern debate over
species, Oderberg argues that no difference in degree could ever change the species (Oderberg 2014).
In the same way, the interpretation of Oderberg’s rational Glog, the three-headed rational creature, is to be interpreted as a

logical potency, and not as a real potency, as he himself states (Oderberg 2014, p. 219): “But we should now be thinking not of

28

the far-fetched, Glog-like case, which I used to make a metaphysical point about species membership [...]”. It is important to
emphasize that, in the present context, St. Thomas is referring to God, not to human beings. Therefore, given these considerations,
this cannot be regarded as an accurate reflection of St. Thomas’s doctrine. Furthermore, he firmly declared that the rational soul
is created directly by God ex nihilo, and it is never potentially contained in the genus of animal. Notably the Fourth Lateran
Council (1215) had already defined creatio ex nihilo as a dogma, and Aquinas maintained that the immortal soul could only be
created ex nihilo by God. See: ST I-11, 90. See also Tabaczek (2024 pp. 222-71).

In December 2024, Verve Therapeutics began recruiting participants for a new trial involving a different vector
(Verve Therapeutics 2024b).

This is not intended as an argument against S-GE, but rather as an explanatory and cautionary note: through S-GE, and more

29

30

generally HE, we are attempting to alter something whose full complexity remains unknown—an undertaking comparable to
firing a bazooka at a very small, unidentified target.
31 Whatever remains within the bounds of the truth of human nature resists claims of absolute autonomy, heterodetermination, or
autarky (see Ratzinger 2012, pp. 112-14). Rather, it aligns with Habermas’s view that individuals should be preserved in the
characteristics intrinsic to human nature. The core concern lies in the shift from natural or divine causality to human intervention,
where decisions are made without the consent of those affected by them, ultimately blurring the line between creation and
manipulation (see Section 4, II). Furthermore, unless one is prepared to argue that illness itself is a constitutive feature of human
nature, rather than a manifestation of the distortion and disturbance introduced by original sin (Ratzinger 2012, p. 116), then the
justification for genetic alteration becomes ethically problematic.
32 One might contend that so long as what is brought into existence is a human being, the full range of moral norms pertaining to
human beings obtains. By contrast, if one were to give origin to an entity that does not qualify as a human being, it is open to
question whether those norms would still apply. This, however, would give rise to a host of bioethical issues, no less pressing

and no less concerning.
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