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In recent years, as in many scientific disciplines, the rapid
evolution of artificial intelligence (Al) and computational
methodologies has irrevocably transformed the landscape of
neuroscience. In the brain sciences, we simply do not col-
lect less data — we only seem to desire for still more (Van
Horn & Toga, 2014). The ever-expanding repertoire of
neuroimaging techniques and multisite brain-mapping ini-
tiatives, once confined to isolated laboratories, now enjoys
the benefits of openly shared data and global partnerships.
Such international collaborations, exemplified by initiatives
between, for example, the United States and Italy among
many others, are not only encouraging the development of
innovative analytical methods but are also underpinning
educational programs and resource sharing strategies that
promise to unlock the mysteries of brain structure, function,
and connectivity. This editorial concerns the multifaceted
contributions of Al-driven methods to brain sciences, the
inherent conflicts of interest that may arise given the dual
objectives of commercial Al development and pure scien-
tific inquiry, and why international partnerships stand as a
crucial element for sustained advancement in this domain.
At the heart of this transformation is the convergence of
neuroimaging data types — from structural/functional mag-
netic resonance imaging (MRI) and diffusion tensor imag-
ing (DTI) to electroencephalography (EEG) and positron
emission tomography (PET) — with sophisticated compu-
tational tools that leverage machine learning, deep learning,
and other Al paradigms. This confluence is now catalyzing
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an era of unprecedented discovery, enabling brain mappers
to decode complex patterns in neural representation and
connectivity (Lettieri et al., 2024), infer causal relationships
within intricate brain networks (Newman et al., 2024), and
forecast predict disease progression with remarkable accu-
racy (Pasternak et al., 2024; Tascedda et al., 2024). Yet, as
these methodologies advance, so too do the challenges. The
data volumes produced by modern neuroimaging techniques
are enormous, the computational workload could become
difficult to be sustained, and the complexity of the signals
necessitates robust, nuanced analytical frameworks that
can manage heterogeneity in spatial, temporal, and spectral
domains. Herein lies one of the principal motivations for
international collaborations: the pooling of resources, meth-
odological and theoretical expertise, and diverse datasets
enables a more comprehensive and globally representative
understanding of brain function and pathology.

The significance of international partnerships is perhaps
best illustrated by the growing body of work emerging from
collaborations between the US and European countries,
particularly Italy (Wright et al., 2024). Italian neuroscience
research institutions have long been at the forefront of neu-
roimaging and computational neuroscience (Stoianov et al.,
2022; Federici et al., 2023; Idesis et al., 2024; Leone et al.,
2024), and their collaboration with American counterparts
are beginning to facilitate interest in the cross-pollination of
ideas and techniques that neither side could have achieved
independently. For instance, recent joint research initiatives
by the National Science Foundation (NSF) in the US and
the Ministry of University Research (MUR) in Italy are
seeking the development of advanced machine learning
algorithms, examples of which might integrate multimodal
imaging data with genetic and behavioral metrics. These
integrative initiatives would prove essential in teasing apart
the neurobiological comprehension of novel and complex
topics in perception (e.g., the functional organization of
sensory deprived people; Setti et al., 2023) or in affective
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neuroscience (Schiller et al., 2024), and multifactorial eti-
ologies of pathological conditions (Cauda et al., 2018).

Such collaborations are not merely about technical syn-
ergy; they are also about both cultivating a shared educational
framework that nurtures the next generation of neuroscien-
tists and computational experts (Van Horn, 2016) and pro-
moting novel and robust theoretical frameworks. From one
side, international academic partnerships allow students
and researchers to access a broader spectrum of training
opportunities, ranging from intensive summer schools and
workshops to full-fledged collaborative research projects
that cross national boundaries. Educational exchanges are
invaluable for creating an internationally savvy workforce,
adept in both neuroscience and data science, ensuring that
future researchers are equipped to tackle increasingly com-
plex questions about brain function (Abrams & Van Horn,
2024). In this way, international partnerships act as a cru-
cible for innovation, where diverse perspectives converge
to produce solutions that are both scientifically robust and
broadly applicable. Equally, the field of neuroimaging, as in
several science disciplines - has faced criticisms for a lack
of impactful research that meaningfully advances our under-
standing of complex neural processes in recent years (Frith,
2020; Kozlov, 2023). This perceived stagnation underscores
the necessity for a renewed focus on neuroimaging and Al
to drive forward model-driven and theoretically solid stud-
ies (Gandolfi et al., 2025). For instance, integrating sophis-
ticated neuroimaging techniques with the predictive power
of Al can pave the way for more refined models (e.g., ‘brain
digital twins’) that encapsulate the dynamic complexities
of brain function (D’Angelo & Jirsa, 2022; Tortora et al.,
2025). Approaches like this are not only crucial for unveil-
ing new scientific insights but are also essential in shifting
the current research paradigm from predominantly data-
driven to more hypothesis-driven methodologies. This shift
is vital for generating transformative discoveries that can
lead to practical applications in understanding brain physi-
ology and neuropsychiatric conditions.

However, the integration of Al into brain sciences pres-
ents a number of challenges. Al algorithms, by their very
nature, require vast amounts of data for training and valida-
tion, and the performance of these models is often enhanced
by the involvement of commercial entities with significant
resources. The interests of Al developers, who operate
within competitive and profit-driven markets, can some-
times conflict with the goals of unbiased scientific inquiry.
There exists a risk that the development of Al tools may
be steered by market dynamics rather than the imperatives
of scientific advancement. Such potential conflicts of inter-
est necessitate a careful balancing act. It is imperative that
international collaborations maintain rigorous standards
of transparency and ethical oversight, ensuring that the
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deployment of Al in neuroscience adheres to the highest sci-
entific and ethical norms. Collaborative frameworks which
include academic institutions, governmental agencies, and
industry partners can help mitigate these risks by promoting
open data sharing, reproducibility, and the democratization
of methodological advances. Furthermore, by leverag-
ing shared infrastructures, these collaborative frameworks
can also not only enhance efficiency but also minimize the
environmental impact associated with redundant or isolated
efforts (Soutera et al., 2024). This is especially pertinent in
the context of high-performance computing and large-scale
data analyses prevalent in neuroimaging research.

Considerable excitement exists for the utilization of Al
in analyzing neuroimaging data to detect early signs of neu-
rodegenerative diseases. In collaborative projects spanning
multiple countries, researchers have used deep learning
techniques to integrate disparate datasets, yielding predic-
tive models that outperform traditional statistical methods.
However, the results tend to be more of a statement about the
computational model itself and provide little actual insight
into an understanding about the brain. In such instances, a
concerted effort is needed to ensure that these algorithms
are continuously refined and validated within specific clini-
cal populations, rather than being optimized simply for the
purposes of model performance, per se. Likewise, the pres-
ence of demographic or regional make-up of the data may
severely limit the true generalizability of results. The inte-
gration of diverse international datasets is not only a scien-
tific necessity but also a moral imperative, ensuring that the
benefits of Al-driven diagnostics are equitably distributed
across different populations.

The promise of Al in neuroscience extends beyond clini-
cal diagnostics to include a deeper understanding of brain
connectivity and the fundamental principles governing
neural computation. Advanced computational techniques
have enabled the mapping of the brain’s connectome with
unparalleled detail, revealing the intricate web of synaptic
connections that underlie cognitive processes. Initiatives,
such as the Human Connectome Project (Rosen et al., 2010;
Van Essen et al., 2013), the Adolescent Brain and Cogni-
tive Development (ABCD) Study (Chaarani et al., 2021)
have benefitted enormously from the shared expertise of
researchers from across different cultural and scientific
backgrounds. Collaborative endeavors foster an environ-
ment where methodological innovations can be rapidly dis-
seminated and adopted, ensuring that new insights are not
siloed within individual labs or national boundaries. The
integration of Al with neuroimaging has potential as a cata-
lyst for a more holistic and integrated approaches to under-
standing the brain - transcending traditional disciplinary and
geographic divides.
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The benefits of international collaboration are also evi-
dent in the realm of resource sharing and infrastructure
development (Pernet et al., 2023). High-performance com-
puting resources, large-scale data storage systems, and
specialized imaging equipment are expensive and often
beyond the reach of single institutions. By forging interna-
tional partnerships, research centers can pool their resources
to create shared platforms that support large-scale, multi-
site studies. This pooling of resources can be particularly
beneficial in countries where scientific research funding is
limited, allowing these regions to participate more fully in
international scientific discourse and innovation. Such col-
laborative infrastructures are critical for managing the volu-
minous datasets generated by modern neuroimaging studies
and for performing the computationally intensive analyses
that are required for advanced Al applications. Furthermore,
shared infrastructures help standardize data acquisition and
processing protocols across different sites (Poldrack et al.,
2024, Onicas et al., 2022), thereby improving the compara-
bility and reproducibility of research findings.

Educational opportunities emerging from international
collaborations and activities are also valuable in fostering an
interdisciplinary approach to neuroscience (Craddock et al.,
2016; Katz et al., 2018; Van Horn et al., 2018). Universities
and research institutions across the globe are increasingly
offering joint degree programs, exchange opportunities,
and collaborative research projects that span the fields of
neuroscience, computer science, and data analytics. These
initiatives help break down traditional academic silos and
cultivate a generation of researchers who are fluent in
both biological and computational languages. The devel-
opment of new course curricula integrating neuroscience
with advanced data science techniques is a key factor in
ensuring that emerging scientists are capable of leveraging
Al to address complex questions about brain function and
dysfunction (Juavinett, 2024). Transdisciplinary training is
essential not only for advancing scientific knowledge but
also for developing practical applications that can improve
human health and well-being.

The integration of Al and neuroimaging within an inter-
national collaborative framework is not without its logis-
tical and ethical challenges, however. Data sharing across
international borders raises complex issues related to pri-
vacy, consent, ethical use, and costs of human subjects data
(Van Horn, 2024). Different countries often have varying
regulations regarding data protection and the use of medical
data in research, necessitating the establishment of robust
legal and ethical frameworks that facilitate cross-border
collaboration while safeguarding individual rights (Mond-
schein and Monda 2019). Moreover, the standardization of
data formats, annotation protocols, and analytic pipelines
remains a significant and ever-changing hurdle (Rehm et

al., 2021; Kim et al., 2023). Addressing these challenges
requires a concerted effort from all stakeholders—research-
ers, policymakers, and industry partners alike—to develop
internationally recognized standards and best practices (Per-
net et al., 2020). The establishment of such frameworks is
not only a technical necessity but also a demonstration of
the commitment of the global neuroscience community to
conducting research that is both ethically sound and scien-
tifically rigorous.

Academic research today faces mounting challenges that
threaten its very foundation, from threats to funding streams
to the encroachment of government and commercial inter-
ests that risk skewing the time-honored process of critical
thinking scientific inquiry. The unprecedented explosion
of data and rapid advancements in Al and neuroimaging,
while heralding a new era of discovery, also exacerbate
these vulnerabilities by demanding ever-higher invest-
ments in sophisticated technology and data infrastructure.
As political and market-driven forces increasingly dictate
research priorities, the pressure mounts on academic institu-
tions to reconcile such mounting constraints with the ethical
imperative for unbiased, rigorous investigation. Now, more
than ever, forging global research partnerships is essential.
By pooling resources, sharing expertise, and establishing
unified ethical and methodological standards—as seen in
successful collaborations like those between the US and
Italy—we can not only mitigate the risks of isolated, under-
funded efforts but also ensure that transformative scientific
discoveries remain a shared, inclusive pursuit.

Despite present challenges, the momentum behind inter-
national collaborations in the intersection of brain sciences
and Al continues to grow. Emerging consortia are setting a
precedent for how complex, multi-dimensional datasets can
be leveraged to yield insights that were previously unattain-
able (Redolfi et al., 2023). The collaborative research envi-
ronment fosters an atmosphere of shared responsibility and
mutual benefit, where the collective expertise of a global
community is harnessed to address some of the most press-
ing questions in neuroscience. A cooperative model is likely
to serve as a blueprint for future initiatives which seek to
integrate Al and the neurosciences, generally, ensuring that
advancements in brain science are not only rapid but also
equitable and inclusive.

In conclusion, the integration of Al with neuroimag-
ing and other brain-related data modalities represents an
important shift in how we seek to understand brain struc-
ture, function, and connectivity (Fesce, 2024). International
collaborations, exemplified by partnerships between the
United States and Italy, among others in Europe, Asia, and
Latin America, are proving indispensable in driving meth-
odological innovation, fostering educational initiatives,
and enabling the sharing of resources on an unprecedented
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scale. However, the changing political climate, interests of
commercial Al developers, and academic researchers neces-
sitate vigilance and ethical oversight to ensure that scien-
tific inquiry remains unbiased and broadly beneficial. As we
look to the future, the ongoing synergy between global part-
ners will undoubtedly catalyze further breakthroughs in our
understanding of the brain, ultimately leading to improved
diagnostics, therapeutics, and a deeper appreciation of the
neural underpinnings of human behavior. The success of
these collaborative endeavors will serve not only as a testa-
ment to the power of international cooperation but also as a
point of reference for the responsible and effective integra-
tion of Al in the pursuit of neuroscientific knowledge.
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