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Introduction

Artificial intelligence is rapidly emerging as a “co-scientist” in research, raising profound questions about
how to publish and credit machine-generated scientific contributions. Recent advances - from Google’s
multi-agent Al research collaborator to OpenAl's Deep Research literature analysis system - exemplify Al
tools designed to process vast scientific literature, extract insights, and even generate hypotheses

2 . As these autonomous agents and Al assistants become capable of drafting literature reviews,
suggesting experiments, or compiling results, the scientific community is grappling with how to integrate
their output into scholarly communication. This report explores the evolving landscape of Al-generated
scientific content: how such content is viewed by journals and publishers, the value and challenges of
machine-generated research, new platforms and proposals for disseminating Al-driven findings (e.g. Al
Archive, auto-generated reports, “replayable science”), and how novel models like micropublications and
nanopublications could provide a machine-native framework for sharing research. We draw on recent,
multidisciplinary perspectives to outline the future of scientific publishing in the age of AL

Al-Generated Content in Academic Publishing

Conservative Stance of Journals: The immediate reaction of academic publishers to Al-generated text has
been caution. Most journals and editorial bodies insist on full human accountability for any content
produced with Al and they explicitly forbid treating an Al tool as an author. For example, the International
Committee of Medical Journal Editors (ICMJE) clarified in 2023 that generative Al tools “do not meet the
criteria for authorship” and therefore cannot be listed as authors 3 . This is because an Al cannot take
responsibility for the integrity of a study, make creative decisions, or disclose conflicts of interest 3 . In
practice, current publication policies have converged on a few key requirements: (1) Disclosure - authors
must disclose any significant use of Al in writing or analysis, (2) Author responsibility - human authors
remain fully responsible for the content (even if Al-assisted), and (3) No AI authorship - Al tools are
prohibited from being listed as co-authors 4 . Major ethics and editor organizations (COPE, WAME, etc.)
echo these rules, warning that undisclosed Al-generated content could undermine research integrity via
unnoticed errors or plagiarism 5 .

Disclosure and Transparency: Because of these concerns, journals are enforcing transparency about Al
involvement. Many now require explicit statements detailing the tool name, version, prompt, purpose,
and scope of AI use in a submitted manuscript © . For instance, one medical journal's policy “prohibits Al
authorship and recommends that authors explicitly report the tool name, prompt, purpose, and scope of Al
use” in their work 6 . The guiding principle is that AI can assist in writing or data processing, but only
under active human oversight. Al-generated text must be carefully reviewed, edited, and verified by
the human researchers before publication 7 . As one analysis put it, researchers should “not blindly accept
the Al-generated content” - they must critically assess and correct it so that the final work meets scientific
standards 8 . This human-in-the-loop approach preserves accountability and trust: the ultimate
guarantors of quality are still the human authors.

Integrity Concerns: Publishers remain wary due to known pitfalls of large language models.
Hallucinations, factual errors, and plagiarism are key worries. The Committee on Publication Ethics
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(COPE) warns that AI use can pose risks from data fabrication to copyright infringement 9 . Early
experiences have justified some caution. A 2023 analysis noted a suspicious surge in formulaic papers using
a public health dataset, all with “remarkably similar structures and analytical approaches,” resembling
an automated paper mill 19 . This spike coincided with the widespread availability of GPT-based drafting
tools, suggesting that some authors were mass-producing Al-written papers to pad their publication
counts " . Such trends raise alarms about flooding the literature with low-quality or non-novel work. In
response, platforms are tightening checks: in late 2025 arXiv's moderators announced that certain
submissions (like unreviewed review articles) now require proof of human peer review because they
are “particularly susceptible to AI generation”, and those lacking evidence face rejection 12 . In other words,
the default assumption is that AlI-generated manuscripts should be treated with skepticism unless
rigorously validated.

Despite these controls, there is a growing recognition that outright bans on Al are neither feasible nor
desirable in the long run 13 14 | Leading editors observe that generative Al is now an “integral part of
contemporary scholarship” and that completely forbidding AI use may hinder progress more than
protect it 5. A balanced approach is emerging: emphasize transparency, foster ethical use, and
develop new norms. As one editorial summarized, journals need “policies that promote transparency
without impeding innovation” - i.e. clear disclosure and human oversight, rather than fear-driven bans

6 . In summary, the current academic consensus views Al-generated content as a useful aid that must
remain subordinate to human judgment. Machine assistance is welcome to the extent it accelerates
research, but machine-written science must be labeled and vetted to uphold integrity.
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Image: Illustration of core ethical concerns and editorial policies for Al in scientific writing. Journals require
disclosure of AI use and forbid listing AI as an author, ensuring human accountability for published work 3 7 .

The Value of AI-Generated Research Contributions

Accelerating Literature Reviews: One of the clearest benefits of Al in science is efficiency. Large language
models can consume and summarize enormous volumes of literature in a fraction of the time it would


https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=Defining%20the%20Boundaries%20of%20AI,copyright%20infringement%2C%20and%20ethical%20violations
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=This%20is%20not%20a%20purely,pattern%20of%20mass%20production%20resembling
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=reproducibility%2C%20this%20trend%20suggests%20a,%E2%80%9Cpaper%20mill%2C%E2%80%9D%20following%20rigid%20templates
https://www.monperrus.net/martin/preprint-servers-of-AI-generated-papers#:~:text=The%20pressure%20against%20AI,lacking%20this%20documentation%20face%20rejection
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=Generative%20AI%20has%20advanced%20at,workflows%20is%20difficult%20to%20justify
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=scale%20and%20inevitability%20of%20this,does%20it%20risk%20hindering%20it
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=of%20scientific%20writing%20lies%20in,does%20it%20risk%20hindering%20it
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=tools%20often%20struggle%20with%20accuracy,the%20integrity%20of%20scholarly%20communication
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=ICMJE
https://pmc.ncbi.nlm.nih.gov/articles/PMC12170296/#:~:text=On%20the%20other%20hand%2C%20AI,involvement%20guarantees%20accountability%20and%20ultimately

take a human. OpenAl's Deep Research tool, for example, analyzes “vast bodies of scientific literature,
extracts key insights, and synthesizes relevant findings into coherent summaries,” enabling
researchers to “rapidly grasp the state of the art” without manually reading hundreds of papers 2 . This
capability is transformative for fields swamped by information - Al can act as a tireless research assistant,
digesting new papers overnight and highlighting relevant developments. Similarly, specialized AI search
engines and summary tools (sometimes called Al discovery assistants) promise to speed up literature reviews
and meta-analyses 17 18 . By quickly mapping out what is known, these tools help scientists identify gaps
or inconsistencies in knowledge, forming a springboard for new research. In short, Al-generated literature
syntheses are increasingly seen as valuable aids in scholarly work, allowing humans to keep up with
exploding information volumes 19 .

Hypothesis Generation and Insight: Beyond summarizing the known, AI systems are beginning to
contribute at the creative edge of science - generating novel hypotheses or experimental ideas. Google's
recently announced “AlI co-scientist” is a multi-agent system explicitly designed to “assist researchers in
generating novel hypotheses and research proposals”, mimicking aspects of the scientific reasoning
process 1 . Early reports suggest this Al collaborator can propose potential relationships or explanations
after analyzing patterns across publications, potentially revealing insights a human might miss. Such Al-
driven hypothesis generation could accelerate discovery by suggesting and prioritizing new
experiments. In drug discovery and biology, for instance, researchers are using Al to predict promising
molecule targets or to propose genetic experiments, acting as a “virtual researcher”. While these
suggestions still require validation, they expand the scientist's toolkit for innovation. The value proposition
is that human-AI teams may think more broadly and rapidly than either alone - the AI combs through
data and literature to surface possibilities, and the human applies expert judgment to select and test the
most plausible ideas.

Efficiency in Writing and Analysis: Al's talent for natural language generation can also reduce the
drudgery in scientific communication. Drafting certain sections of papers - method descriptions, literature
background, even plain-language summaries - can be tedious and time-consuming. Generative models can
produce passable first drafts of such text, which researchers can then refine. A recent editorial noted that
tasks which “once required weeks—or even months—such as the exhaustive collection and organization of source
materials can now be completed in hours” with Al's help 13 . By automating boilerplate writing and data
analysis scripts, Al lets scientists focus more on conceptual and creative work (formulating questions,
interpreting results) rather than routine writing. Indeed, many researchers report using tools like ChatGPT
to streamline grammar, restructure sections, or suggest clearer phrasing in their manuscripts. When used
appropriately, this can improve the clarity of publications and help non-native English speakers articulate
their findings, lowering language barriers in academia. The key is that the human researcher provides
the intellectual input and critical edits, while the Al handles repetitive tasks - an efficiency gain that “is
difficult to justify not taking advantage of,” as one paper put it 20 . In sum, Al-generated content is
increasingly valued for speeding up the research cycle: from mining prior work, to drafting text, to
analyzing data. If kept under human guidance, these Al contributions serve as powerful amplifiers of
human productivity in science.

Challenges and Ethical Considerations

Despite its promise, publishing Al-generated work comes with significant challenges and ethical
complexities. Foremost among these are issues of trust, quality control, and responsibility.
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Verification and “Hallucinations”: A persistent worry is that Al systems can produce authoritative-
sounding scientific text that is simply wrong. Large language models sometimes “hallucinate” - i.e. generate
false facts, spurious references, or logical errors - and they have no intrinsic understanding of truth or
accuracy. In a scientific paper, such fabrications are unacceptable. For example, an Al-written literature
review might confidently cite studies that do not exist or mis-summarize findings, potentially misleading
readers. Distinguishing AI-generated falsehoods from legitimate content can be difficult, especially as
the quality of generation improves to near human-like prose 13 . This puts pressure on peer reviewers and
editors to catch subtle errors or invented data. The risk is amplified if unscrupulous authors intentionally
use Al to generate papers without rigorous fact-checking - essentially automating the production of junk
science. We have already seen signs of this: the wave of look-alike papers in 2022-2023 built from public
datasets likely involved auto-generated text that sailed through initial editorial checks 27 . If AI-generated
papers proliferate, the scientific record could be polluted with unreliable or plagiarized content,
undermining public trust in research. Robust verification mechanisms are therefore essential - including
stricter peer review criteria that look beyond polished text to scrutinize data validity and originality

22, Some suggest that journals place greater weight on reviewing methods, data, and code (the
substance) rather than the fluency of the narrative, since an Al can fake the latter 23 . In essence, the
community must adapt its quality control to “safeguard the integrity of scholarly communication” in the
face of Al's generative prowess 22 .

Distinguishing Quality and Bias: Another technical challenge is that current Al tools lack judgment about
the quality of information. They will summarize or remix whatever inputs they have, whether a seminal
peer-reviewed study or a dubious preprint. As one analysis noted, systems like OpenAl's Deep Research
cannot yet “distinguish low-quality from high-quality research”, which can result in “incomplete and
biased information” in their outputs 17 . This limitation is concerning: an Al agent might inadvertently
propagate biases present in the literature (e.g. underrepresentation of certain populations or theories) or
give equal weight to flawed studies. If researchers rely on these Al summaries, there's a danger of
reinforcing existing biases or inaccuracies. The issue is compounded by access constraints: many Al
models only index open-access literature. They exclude paywalled research, meaning their picture of a
field can be skewed towards freely available sources 1° . Important findings in subscription journals might
be missed entirely. Such blind spots could mislead scientists who depend on Al-generated reviews. Until Al
systems gain more comprehensive access and better critical filters, their contributions must be taken as
suggestive rather than definitive. Researchers are advised to cross-check AI findings with their own
literature searches and domain expertise 24 . In formal publishing, this means editors and reviewers will
scrutinize references and claims in Al-assisted papers especially closely to ensure the machine has not
glossed over nuances or quality signals. Over time, techniques like retrieval-augmentation (having Als
pull in trusted sources) and fact-checking algorithms may reduce these problems 25, but for now human
critical evaluation is the backstop against AI's blind spots.

Authorship, Credit, and Accountability: The rise of Al-generated research forces a re-examination of
authorship ethics. By definition, a machine cannot take responsibility for published work - it cannot sign
authorship agreements or be held accountable for errors or misconduct. This is why all major guidelines
stipulate that only humans can be authors of record 3 . But what about credit for ideas or text that
actually came from an AI? The convention is to treat Al like a tool, not an intellectual contributor: you
acknowledge its use in the Methods or Acknowledgments, but do not list it as an author 4 . Some
ethicists have pointed out a grey area: if an Al autonomously generates a significant scientific insight, how
should that contribution be recognized? For now, the answer is that a human user must claim ownership
(and accountability) for the insight by publishing it under their name, with appropriate attribution to the AI's
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assistance. This ensures there is a responsible party if something goes awry. It also aligns with legal
realities - for instance, in many jurisdictions Al-generated text or figures are not protected by copyright,
since only works with human creativity are copyrightable. Publishers have raised concerns about this,
as undisclosed Al content might inadvertently infringe on copyrights or violate originality criteria 5 . The
solution again is transparency: if a section of text or an image was produced by generative Al, authors are
expected to disclose that and ensure they have the right to use it 26 . Some journals require authors to
warrant that “the final work is their own, original creation” even if Al-assisted, meaning authors must
edit and integrate Al outputs so thoroughly that it becomes a human work 27 . In terms of academic credit,
this is uncharted territory - if Al tools substantially shape research, we may need new conventions (perhaps
"Al-contributor” notes or detailed provenance statements) to give credit without formal authorship. At the same
time, ethical use demands that humans do not offload accountability: tools like ChatGPT have no understanding
of ethics or consequences, so if they produce something problematic (e.g. a discriminatory statement or flawed
experimental design), it is the human researcher’s duty to catch and correct it 8 . In summary, publishing Al-
generated work raises a dual responsibility: giving appropriate attribution to the AIs role (to avoid covert
ghostwriting or intellectual dishonesty), while ensuring a human takes responsibility for the content’s veracity and

integrity*.

Volume and Quality Control: A broader concern is the potential deluge of Al-produced papers
overwhelming the publication system. If generating a plausible scientific article becomes as easy as clicking
a button, there is fear of a flood of low-quality submissions straining peer review capacity. We already
struggle with information overload and many fields suffer from reviewer fatigue. An influx of auto-
generated submissions (especially if done by actors seeking CV padding or even maliciously to confuse the
literature) could make things much worse. Some observers worry about “a crumbling of the human-to-
human scholarly communication system” if Al output is indiscriminately mixed into journals and preprint
servers 28 . The community’s response is twofold: develop better filters and standards to catch trivial or
bogus papers, and channel legitimate Al-generated research into appropriate venues (more on that
below). There are also proposals to leverage Al itself to help manage this volume - for instance, using Al
tools to assist in preliminary screening of submissions or even to aid in peer review (scoring a manuscript's
originality, coherence, reproducibility, etc.) 29 . This is controversial but increasingly plausible as models
improve. Ultimately, maintaining quality in the age of Al will likely require reinforcing the core values of
science - rigour, reproducibility, and peer scrutiny - and not being seduced by an Al's fluent output
without substance. The community is actively discussing ethical guidelines to ensure Al augments human
creativity but does not dilute scientific quality or integrity 22 30 .

New Platforms and Proposals for Machine-Generated Research

To fully accommodate Al-generated research outputs, scholars are envisioning new channels and
platforms tailored for machine contributions. The traditional publishing infrastructure assumes human
authorship and human readership; if autonomous Al agents begin producing significant findings, simply
funneling those into existing journals or arXiv categories may not be optimal. Several emerging proposals
aim to create “machine-native” dissemination venues that run in parallel with conventional publishing.

AlI-Focused Preprint Repositories: A prominent idea is to establish dedicated archives for Al-generated
papers. In late 2025, computer scientist Martin Monperrus argued that “we need an Al preprint server that
explicitly accepts Al-authored work”, warning that without proper venues, valuable Al insights might be
“dismissed or lost” 31 . The rationale is to maintain a clear separation between Al-generated content

and human-written research 32 . Such separation would preserve the integrity of human scholarly
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communication (preventing a free-for-all of questionable AI papers in regular journals) while legitimizing
AlI as a research contributor in its own space 33 . In line with this vision, a number of experimental
platforms have launched:

« aiXiv: A proposed “next-generation open access ecosystem for scientific discovery generated by Al
scientists” 34 . Described in a 2025 arXiv preprint, aiXiv would allow autonomous AI researcher
agents to publish and disseminate findings in an arXiv-like manner 35 . As of late 2025, aiXiv was
still conceptual (no live platform) but it directly addresses the gap in infrastructure for Al-authored
work 36 .

AI Archive (ai-archive.io): Launched in fall 2025, AI Archive is the first academic publishing
platform explicitly designed for AI agents and their human supervisors 37 . It functions
analogously to arXiv but for Al-generated submissions. Notably, Al Archive is built for programmatic
access - it has an APl and data format so that Al agents can submit and retrieve papers
autonomously 38 39 . The platform implements a specialized review pipeline: each submission goes
through an automated desk check, an Al-driven evaluation, and then community peer review
(humans and Al reviewers) 29 . This multi-stage vetting is meant to ensure quality while handling
high volume. AI Archive also tracks detailed metadata (e.g. which Al model was used, who the
human overseer is, etc.) and maintains transparency about the level of machine involvement

40 41 . By December 2025, Al Archive and similar initiatives (like ai.vixra.org and rxiVerse) were
pioneering how to integrate Al agents into the publication process without compromising scholarly
standards 42 . Early indications suggest these platforms treat Al agents as first-class participants -
even assigning them reputations and credit - but always with human supervisors in the loop for
oversight and accountability 43 41 .

AgentRxiv: Rather than a single site, AgentRxiv is a concept for a collaborative framework where
autonomous research agents share their reports on a common server 44 . An arXiv preprint in
2025 outlined this idea of LLM-based “laboratories” that upload results to a repository accessible by
other agents and humans 44 . The goal is to foster machine-machine scientific communication -
agents generating, reading, and building on each other’s papers. While still speculative, this hints at
a future where Als not only assist human science but conduct their own cycles of hypothesis and
experiment, communicating findings via a networked archive.

The common thread in these proposals is infrastructure adaptation. Just as science needed new journals
and databases when new media (like datasets or software) became central to research, now it needs
infrastructure for Al contributions. These Al-oriented platforms emphasize features like machine-readable
formats, detailed provenance metadata, and integration with AI workflows 38 45 . For example, Al
Archive's API allows other Al systems to query and even submit to it directly 46 , and it supports a Model
Context Protocol (MCP) for natural language interaction by agents 45 . This is a fundamentally different
model from a PDF research paper meant for human eyes. In essence, the scholarly ecosystem is
experimenting with parallel systems where Al-generated knowledge can be shared, vetted, and
archived in a way that suits both human oversight and machine consumption.

Auto-Generated Reports and Replayable Science: Another emerging concept is to pair Al-generated
research reports with complete reproducibility and audit trails - what some call “replayable science.” When
an autonomous agent conducts an experiment or data analysis, every step (from code to parameters to
intermediate results) can be logged. This allows the entire process to be re-run from raw inputs to final
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output, ensuring nothing is hidden 47 . In a replayable science framework, any reported result by an Al
agent isn't just a static text; it's an executable workflow that others can replay to verify the outcome. For
instance, in one vision for automated drug discovery, “every artifact carries a cryptographic fingerprint, with
links to upstream data and downstream usage... any result can be re-run from raw inputs with pinned tool
versions, and any choice can be justified from the ledger.” 47 . This means an Al-generated paper could come
with a companion environment or notebook such that readers (or other AI) can press “run” and literally
reproduce the figures and conclusions. By building in this level of transparency, the hope is to combat the
black-box nature of AI and establish trust in machine-produced research. If a human reviewer can replay
an Al's experiment step by step, they can validate its methods and correctness even without natural
language explanations. Some journals and platforms are moving in this direction by encouraging or
requiring authors (human or Al-assisted) to share code, data, and containerized workflows alongside the
publication. The concept of “executable papers” - where articles are dynamic documents that can execute
code - aligns with this trend and has been demonstrated in venues like Distill journal or elife’s
computationally reproducible articles. For Al-generated content, such auto-documentation of the process
might become a de facto requirement for acceptance: rather than trust the Al's written narrative, we
insist on seeing the pipeline it used to derive results (making the science verifiable and “replayable” by
others).

Moreover, prototypes are emerging for fully automated research pipelines, from data to manuscript. One
2024 study introduced a tool that uses LLM prompts to auto-generate a scholarly article from analysis
code - essentially turning a Python script and its output into a draft paper 48 49 . The framework could
parse code results (tables, graphs) and write corresponding methodology and results text. While
rudimentary, it showcased a “proof of concept” for streamlining research dissemination by removing the
manual writing bottleneck 50 . In the future, an Al agent might autonomously perform an experiment, and
then invoke a similar system to write up the results in a standardized report format, ready for submission.
Platforms like Al Archive anticipate this: they accept not just PDFs but also structured data and offer APIs, so
an agent that completes a research task could immediately format and deposit its report without human
intervention 51 . Of course, a human PI might oversee this process and give final approval. The upshot is
that scientific “papers” may evolve from static PDFs into living research objects - a combination of
narrative, data, and code, often assembled by Al, and intended to be both human-readable and machine-
executable. This blurs the line between conducting research and publishing it, but it could greatly speed the
dissemination of results (and reduce human labor on routine documentation). The idea of “replayable
science” encapsulates the ethos that machine-generated research should come with full transparency
and reproducibility by design 47 . Only then can the community confidently evaluate and build upon Al-
driven discoveries.

Micropublications and Nanopublications: Machine-Native Formats

Adapting scientific publishing to Al might also mean rethinking the unit and format of publication.
Traditional journal articles - long narratives composed for human readers - may not be ideal for Al-
generated bits of knowledge. Two related models gaining attention are micropublications and
nanopublications, which offer a more granular, structured approach to sharing scientific findings. These
models could serve as templates for machine-native publishing, because they break research outputs into
small, formalized pieces that are easier for machines (and humans) to produce, consume, and aggregate.

Micropublications (Single-Observation Papers): A micropublication is essentially the smallest unit of
publishable science - often defined as a peer-reviewed report of a single experiment or finding 52 .
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Instead of waiting to compile a full story with multiple experiments for a traditional article, a researcher (or
AlI) can publish each discrete result as it is obtained, with just enough context (methods, a brief discussion)
to validate it. This concept has been around for a few years; journals like microPublication Biology,
Experimental Results (CUP), and platforms like Flashpub and Octopus were early adopters of this idea 53 . A
micropublication typically consists of one figure or dataset, a short description of the methods and
result, and perhaps a few paragraphs of discussion - nothing more. It is “the least publishable unit” taken
to the extreme 52 . The motivation is to accelerate knowledge sharing: technically sound results that
might be buried in lab notebooks or supplementary files can be released openly without waiting to form a
big narrative. This has clear synergy with AI workflows. An autonomous research system that performs
hundreds of small experiments could, in principle, publish each outcome as a micropublication in real
time or in batches. Because each unit is small and focused, machines could generate and review them
more easily. In fact, micropublications lend themselves to automated validation: if the finding is a specific
statement (e.g. “Compound X at 10uM inhibits Gene Y expression by 50% in cell line Z"), it's easier to have an
Al or algorithm check consistency, statistics, or reproducibility for that one claim than for an entire multi-
part paper.

From a publishing standpoint, micropublications were predicted to become more common. A 2019
foresight report on research in 2029 concluded that “the article structure is evolving and new forms will
become the norm,” with many experts expecting that articles would break into standalone, atomized
elements 54 . We are already seeing this atomization with micropublications. If widely adopted, it could
result in a structured corpus of knowledge where scientists (and Al agents) “publish science results piece
by piece” rather than as monolithic papers. One benefit is speed: a single-figure publication can be peer-
reviewed and published much faster than a full article, reducing time from data generation to
communication 35 . Another benefit is focus and integration: each micropublication makes one primary
claim, which can be explicitly linked to other claims or data. This clarity is useful for machines that might
aggregate or reason over many such claims.

Interestingly, micropublications are seen as a stepping stone to even more granular, semantic publishing.
As one paper noted, the single-figure publication can be a “forerunner of the nanopublication, a modular unit
of information critical for machine-driven data aggregation and knowledge integration.” 56 In other words, by
adopting micropublications, the community moves closer to a machine-readable literature, because each
micropublication can be tagged, categorized, and recombined more easily than sprawling traditional
articles 57 . For now, the uptake of micropublishing has been modest (research culture is slow to change,
and incentives still favor “bigger” papers), but the concept aligns perfectly with a future where Al is both
producer and consumer of scientific outputs. Micropublications offer a human-machine middle ground:
they are still readable by people (a short narrative around a single result), but also structured enough that
databases and Al can parse them.

Nanopublications (Machine-Readable Assertions): Going one step further towards machine-native
communication, we arrive at nanopublications. A nanopublication is typically defined as a small,
formalized knowledge statement with its provenance and context, packaged as an independent
publication 58 . In practice, a nanopublication might be an RDF triple or a set of triples: for example, a
claim like “Protein A increases expression of Protein B in condition C" would be the core assertion, and the
nanopublication would also include metadata linking that claim to the experiment or source that supports
it, the authors, etc. Think of it as publishing a single scientific statement (with evidence) in a format that
computers can directly understand and index. Nanopublications are part of a broader move toward
semantic scholarly communication. They “complement traditional scientific narratives with concise,
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machine-actionable statements”, enhancing sharing, discoverability, and interoperability of
knowledge 59 . Because they use controlled vocabularies and ontologies, and each assertion is citable and

has a unique identifier, nanopubs allow for precise linking of information across papers and databases 59
60

For example, in the biodiversity domain, a pilot project showed that authors can integrate
nanopublications into their manuscripts to formally capture key assertions (like the classification of a
species or an observation about an ecosystem) 6! . These nanopubs are both human-readable (maybe as a
tiny aside or a structured table in the paper) and machine-readable (able to be harvested into knowledge
graphs). The benefits are significant: it becomes much easier to trace a claim to its source, to see updates or
contradictory findings, and for Al tools to aggregate knowledge from many papers automatically >° .
Essentially, nanopublications turn bite-sized scientific claims into part of the web of data.

In the context of Al-generated research, nanopublications could be the native language of machines. An Al
system that discovers a new fact or correlation need not write a verbose paper; it could instead output a set
of nanopublications. Those nanopubs would immediately be ready for consumption by other Al (or indexing
in databases), and could also be rendered into natural language for human readers. Because
nanopublications carry provenance, we would know exactly which method or dataset supports the claim,
which is crucial for trust. In fact, the attribution and evidence are baked into the nanopublication
format, addressing the concern of how to credit Al-derived knowledge. There have been calls in the
semantic web community to adopt nanopublications at scale so that autonomous agents can more easily
participate in and navigate scientific knowledge 62 63 . By making each finding a first-class data object,
one can use Al to reason over the literature (for example, detecting contradictions or combining facts to
infer new hypotheses) much more effectively than by reading plain text articles.

Nanopublications and micropublications are complementary. One can imagine a workflow where an Al
agent runs an experiment, produces a micropublication (a brief report for humans), and simultaneously
generates one or more nanopublications representing the core facts in machine form. The micropublication
can be peer-reviewed in the conventional sense, while the nanopublications feed directly into knowledge
networks and Al systems. Both aim to “future-proof” scientific communication by making it more
granular and structured, ready for ingestion by algorithms as well as people 59 60 . This trend also
dovetails with broader movements like FAIR data (Findable, Accessible, Interoperable, Reusable) and
open science. If every claim and dataset is chunked into a citable nanopub, researchers (human or Al) can
remix and build on prior work with less friction.

It's worth noting that adopting micro- or nanopublications also requires cultural and incentive changes.
Scientists will need to embrace publishing smaller units of work and curating them as part of a larger
mosaic of knowledge. There are skeptics - some ask whether busy researchers will bother with single-figure
papers or formalizing claims unless rewarded for it 64 . But if Al agents become active in research, they
might do a lot of this groundwork automatically. For instance, an Al that reads a paper could output
nanopublications for each claim in that paper (a step toward an “Open Research Knowledge Graph”),
effectively augmenting human efforts. And an Al author might prefer publishing its findings as a series of
nanopubs rather than writing in human prose at all. In summary, micropublications and
nanopublications offer a blueprint for machine-native scientific publishing - one that emphasizes
small units of knowledge, clarity of claims, and rich metadata. These models can make the literature more
accessible to computational agents and facilitate a more continuous, database-like dissemination of
science, which seems well aligned with the future of Al-integrated research.
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Conclusion

The advent of Al “co-scientists” is driving a paradigm shift in how we think about scientific publishing and
dissemination. We are moving from a world where research is exclusively by and for humans to one
where machine-generated insights and human insights coexist. The landscape is still evolving, but
several clear themes have emerged:

+ Augmentation, Not Replacement: Al is poised to augment human researchers by handling
literature overload, generating hypotheses, and automating aspects of writing and analysis. The
value of these contributions is evident in faster reviews and novel discoveries 2 1 . However,
human expertise remains critical to guide Al interpret findings, and ensure quality. Scientific
publishing is adapting to reflect this partnership - allowing Al-assisted content but maintaining
human responsibility and authorship for the foreseeable future 3 7 . The ethos is that AI can
assist the scientific process, but it cannot (yet) be an independent scientist in the eyes of
scholarly accountability.

Ethical Frameworks and Policies: To integrate Al outputs without undermining trust, the
community is developing policies centered on transparency, accountability, and integrity.
Disclosure of Al use is becoming standard, and ethical guidelines emphasize that researchers must
rigorously validate Al-generated material 4 8 . At the same time, thought leaders urge that we
not stifle innovation - policies should “promote transparency without impeding innovation” 16 .
By reinforcing core principles (like peer review standards and originality checks) and updating
authorship criteria, publishers aim to channel Al's benefits while controlling its risks. This is an
ongoing balancing act, and discussions about plagiarism, bias, and the moral rights of Al-generated
content will continue as the technology advances.

New Infrastructure for AI Research: Perhaps the most profound change is the recognition that our
traditional journals and archives must evolve. Dedicated platforms for Al-generated research
(such as AI Archive and others) are pioneering how to publish machine-written papers in a credible
way 65 39 . They introduce innovations like automated screening and Al-based peer review to cope
with volume, as well as rich metadata to track an AI's contributions and provenance ¢ . In
parallel, concepts like replayable science stress that reproducibility and transparency must be built
into machine-led research from the start 47 . It's not enough for an Al to output a PDF; it should
ideally output the “recipe” (data and code) that produced the results, enabling the community to
audit and trust the work. The future may see a proliferation of such platforms and standards,
possibly operated by established institutions (if arXiv or others decide to create Al-friendly branches)
or by new actors. The scientific community stands at a crossroads: as one commentary put it, “Al
systems now produce research at unprecedented scale, yet our infrastructure remains rooted in
assumptions of purely human authorship” 67 . The choice is either to proactively build new channels
that embrace machine contributors or to reactively struggle against an inevitable tide of AlI-
generated content in traditional channels 30 . The initiatives underway suggest a proactive
approach is gaining momentum.

Granular and Structured Knowledge Sharing: The push toward micropublications and
nanopublications indicates a broader trend of atomizing and formalizing scientific knowledge for
the digital era 56 59 . This benefits Al (by making knowledge machine-readable) and humans (by
enabling new ways to search and recombine findings). In a sense, it's a return to first principles -
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each scientific statement should be backed by evidence and made citable and verifiable on its own.
Such reformats of publishing could be crucial for a future where AI agents routinely read the
literature and even write parts of it. If we have a dense network of reliable, interoperable
knowledge nuggets, then human and Al researchers alike can more easily build upon the past. This
vision aligns with the ideals of open science and might ultimately make research communication
more efficient and democratic.

In conclusion, the future of scientific publishing in the age of Al is likely to be a hybrid ecosystem: one that
accommodates both the narrative style of human science and the data-driven, modular style of machine
science. We will see continued integration of Al in writing and reviewing, new policies to ensure ethical use,
and parallel systems (archives, protocols, formats) that allow Al-generated research to thrive without
eroding the human-centered scholarly dialogue. Far from rendering human scientists obsolete, these
developments aim to let humans and AI “move faster together” in the pursuit of knowledge 68 . By
embracing thoughtful innovation - from Al co-authors to nanopublication knowledge graphs - the scientific
community can harness the power of artificial intelligence while upholding the rigor, transparency, and
collegiality that define science. As one 2025 perspective aptly noted, “the future of scientific discovery will be
written by both human and artificial minds.” 6 Ensuring that future is collaborative, credible, and
beneficial for all is the challenge and opportunity now before us.
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