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Abstract
Biomedical relation extraction pipelines produce triples that discard the epistemic context and primary findings
of scientific literature. We present a pilot annotation corpus that enriches the BioRED corpus with claim centric
annotations. These annotations capture the primary scientific claim of each abstract alongside its type, polarity
and assertion strength while assigning relation triples a specific semantic role relative to that main claim. We
define the annotation dimensions and present a baseline corpus of 150 annotated abstracts to support future
claim-centered knowledge representation.
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1. Introduction and Motivation

Biomedical knowledge graphs are increasingly used for literature exploration, drug repurposing and
clinical decision support [1, 2]. Existing biomedical knowledge graph construction pipelines rely largely
on relation extraction (RE) systems that transform scientific literature into structured triples. While
such representations capture relational structure, they flatten the epistemic, contextual and provenance
properties of scientific findings into context-independent assertions [3].
Biomedical literature contains established facts and novel scientific claims. The primary scientific

contribution (main claim) of an abstract is typically a unified, high-level statement supported by
multiple underlying observations. Current RE paradigms fail to identify or encode this main claim as a
distinct semantic unit. Instead, they extract a pool of binary relation triples, treat background claims,
methodological context and primary discoveries identically i.e., they do not distinguish novel claims
from background ones. Furthermore, the downstream interpretation of these triples depends on their
explicit assertion context, including the author’s degree of epistemic commitment, structural polarity
and provenance. By extracting relations in isolation, the main claim is fragmented and its context is
lost.

We argue that biomedical knowledge representation requires an intermediate semantic layer between
relation extraction and knowledge graph construction, representing the paper’s primary scientific
contribution as a structured semantic object with its own epistemic properties and provenance, rather
than as isolated triples.
This paper presents ongoing work towards an annotation grounded in the BioRED corpus [4]. We

develop an annotation schema that explicitly models the abstract’s primary scientific contribution and
its contextual boundaries. Specifically, our framework introduces a claim-centric annotation overlay
that: (1) isolates the exact textual span and a normalized free-text formulation of the abstract’s main
claim, (2) characterizes its high-level epistemic properties (such as type, polarity and assertion strength),
and (3) contextualizes the existing BioRED relation triples by assigning each a explicit semantic role
relative to that central claim. We present a pilot annotation effort over a sampled target corpus of 150
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Table 1
Proposed claim-level annotation dimensions

Dimension Type Value

Main Claim Text Free text Normalised statement of the primary scientific claim of the
abstract.

Claim Span Free text The sentence(s) from the abstract from which the claim is de-
rived or inferred.

Claim Type Controlled Vocabulary The semantic nature of the stated main claim relationship:
associative: co-occurrence or correlation asserted without
stated mechanism or directionality;
causal: a directional mechanistic relationship is stated or lin-
guistically implied;
predictive: a prognostic, risk-oriented or biomarker-based as-
sertion;
evaluative: a comparative efficacy, safety or functional charac-
terisation between entities.

Claim Polarity Controlled Vocabulary The directionality of the finding:
positive: the relationship is asserted as present or confirmed;
negative: the relationship is absent or refuted;
null: no significant association was found.

Assertion strength Controlled Vocabulary The degree of epistemic commitment expressed by the authors:
committed: a direct factual assertion with no linguistic hedg-
ing;
hedged: the assertion is qualified by explicit uncertainty mark-
ers
speculative: the claim is framed as a hypothesis or explicitly
requires further study to confirm.

Triple Role Controlled Vocabulary The semantic role of each BioRED relation triple relative to the
main claim:
core claim: the triple directly and specifically instantiates the
primary assertion;
claim-related: the triple belongs to the same finding but is not
the primary assertion (e.g. a secondary outcome or observation);
contextual: the triple provides background, methodological
context or describes a known relationship not under investiga-
tion.

abstracts, creating a human-annotated baseline intended to support future development of claim-aware
knowledge representation and automated extraction models.

2. Background and Related Work

Biomedical relation extraction benchmarks, such as BioRED, provide high-quality semantic annotations
of entity pairs and their relation types across gene, chemical, variant and disease domains. While
BioRED includes a helpful flag to distinguish novel findings from previously established relations, these
annotations are restricted to individual, binary triples. They do not group these triples into scientific
claims.

Additionally, scientific claim verification benchmarks like SciFact[5] are closer to claim-level represen-
tation by pairing atomic claims with abstracts annotated as supporting or refuting them together with
rationale sentences. However, SciFact relies on free-text claims synthesized from citation statements
rather than structured, multi-dimensional semantic objects extracted directly from the primary research



Table 2
Examples of claim-centered curation from the pilot corpus

Dimension Annotation Value

Example 1: Contextualizing null results (PMID: 10491763) [11]

Claim Span “Mutations in the coding region of the HNF-6 gene are not associated with Type
II diabetes or with changes in insulin responses to glucose among the Caucasians
examined.”

Main Claim Text Mutations in the coding region of the HNF-6 gene are not associated with Type II
diabetes or altered glucose-induced insulin responses in Caucasian populations.

Categorical Attributes Type: associative Polarity: null Assertion Strength: committed

Triple Roles • (Hepatocyte nuclear factor-6, Association, type II diabetes)→ core claim
• (glucose, Positive_Correlation, insulin)→ contextual
• (glucose, Positive_Correlation, type II diabetes)→ contextual

Example 2: Distinguishing core claims from supporting and contextual relations (PMID: 16720068) [12]

Claim Span “This patient presented with symptoms of neuroleptic malignant syndrome (NMS),
thus demonstrating that NMS-like symptoms can occur after combined paroxetine
and alprazolam treatment. The adverse drug reaction score obtained by the Naranjo
algorithm was 6 in our case, indicating a probable relationship between the patient’s
NMS-like adverse symptoms and the combined treatment used in this case.”

Main Claim Text NMS-like symptoms may occur after combined paroxetine and alprazolam treatment
in elderly depressive patients.

Categorical Attributes Type: causal Polarity: positive Assertion Strength: hedged

Triple Roles • (paroxetine, Association, neuroleptic malignant syndrome)→ core claim
• (alprazolam, Association, neuroleptic malignant syndrome)→ core claim
• (agitation, Negative_Correlation, alprazolam)→ contextual
• (insomnia, Negative_Correlation, paroxetine)→ contextual

text. While SciFact demonstrates that claim-level granularity is operationally valuable for downstream
inference, it leaves the internal semantic architecture of the claim unencoded.
Understanding what constitutes a well-formed scientific claim requires modeling both its content

and the epistemic stance of its authors. Wilbur et al. [6] proposed five orthogonal dimensions for
characterising biomedical claims, covering focus, polarity, certainty, directionality and mode of assertion.
The BioScope corpus [7] introduced fine-grained annotations for speculation and negation, while
FactBank [8] modeled event factuality as a graded epistemic commitment. Together, these resources
prove that an author’s degree of commitment and framing can be reliably identified and annotated in
scientific text, but they lack a unified schema that binds these disjointed modifiers directly to a set of
underlying domain relations to form a structured claim representation.
Vogt and Kuhn [9] propose semantic units as self-contained discourse units that preserve scientific

meaning at a granularity finer than full sentences but richer than isolated triples. Similarly, the
nanopublication framework [10] provides a standards-compliant metadata infrastructure for wrapping
assertions with provenance and publication metadata in named RDF graphs. These frameworks provide
the long-term motivation for our target structure to which our pilot annotation serves as a preliminary
effort in capturing the kinds of claim-centric properties needed.



3. Annotation Schema and Framework

3.1. Defining Biomedical Main Claims

We define the main claim of a biomedical abstract as the primary novel finding reported by the authors,
representing the central scientific contribution of the paper. Main claims differ from background
statements, methodological descriptions and secondary findings in that they express the primary result
or interpretation supported by the study. Biomedical main claims are most noticably non-atomic and
may emerge through the synthesis of multiple supporting statements distributed across the abstract. We
annotate one primary claim per abstract; subordinate findings are captured via Triple Role assignments
(See Section 3.3).

3.2. Corpus and Sampling

We compiled a pilot corpus of 150 abstracts sampled from the BioRED training split. To ensure the
presence of primary research findings, we restricted the sample to abstracts containing at least one
relation annotated asNovel within the original BioRED gold standard. Two annotators are independently
annotating the corpus. The sample is structurally dominated by Association and Positive_Correlation
labels. This distribution underscores the necessity of our framework: Association is themost semantically
underspecified relation type in BioRED, making the characterization of its assertion strength and
directionality a primary challenge. The MeSH term distribution reflects a broad coverage of study types,
with 72% of abstracts involving human subjects, 41% animal models and 9% reporting case-control study
designs.

Figure 1: Claim span selection in the annotation tool. The annotator highlights source sentences from the
abstract (PMID 10491763), which are added to the Claim Span field and used to derive the normalized Main
Claim Text.



3.3. Annotation Dimensions and Attributes
Our annotation work enriches the underlying data by pairing the annotations inherited from BioRED with
claim-level dimensions. The original BioRED attributes including document identifiers, entity types, relation
triples and novelty flags are preserved without modification. To these, we apply the new annotation schema
summarized in Table 1. ForMain Claim Text, the annotator writes a normalized, free-text statement of the primary
discovery as they understand it, translating complex or fragmented phrasing into a clear summary of the core
result. For Claim Span, the annotator captures the exact raw sentence(s) from the abstract used to derive or infer
that statement. The nature of this assertion is then characterized by its Claim Type for which the values are
mutually exclusive; causal takes priority over associative whenever directional or mechanistic language is present.
Assertion Strength reflects the author’s expressed epistemic commitment within the text itself. For example, a
null result can be annotated with a negative polarity and a committed strength if the authors explicitly state
the absence of a relationship. Finally, Triple Role maps each co-occuring BioRED relation to the main claim by
categorizing it as either a core claim, claim-related finding or a contextual background triple. We illustrate this
with two distinct pilot examples in Table 2. Both annotators apply this schema using a purpose-built Streamlit
interface (Figures 1 and 2), guided by a shared written annotation guideline. The tool, guideline and resulting
corpus will be released publicly upon completion of the pilot.

Figure 2: Claim-level annotation interface for the same abstract: Claim Type, Claim Polarity and Assertion
Strength for the Main Claim Text, and Triple Role assignment (core claim / claim-related / contextual) for each
BioRED relation triple.

4. Conclusion and Future Work
We present an ongoing effort to develop a claim-level annotation schema for biomedical scientific claims grounded
in the BioRED corpus. Our schema extends BioRED’s relation annotations with dimensions that capture the type,
polarity, epistemic strength and triple-level roles of an abstract’s primary scientific assertion. By organizing these
attributes systematically, the schema provides a structured representation of claims that can help make their
context and provenance computationally accessible for future knowledge graphs.

The scope of this exploratory work is deliberately restricted to the schema definition and manual annotation
phase. We do not model full argumentation structures, discourse relations between separate claims or cross-



document aggregation. Future work will establish formal inter-annotator agreement metrics and refine our
guidelines based on the challenges observed during the pilot phase. From there, we plan to scale the annotation
framework to the broader BioRED corpus and investigate how these structured claim annotations can support
automated extraction models and knowledge representation.

Declaration on Generative AI
During the preparation of this work, the authors used OpenAI’s GPT-5.5 in order to: Paraphrase and reword.
After using this tool, the authors reviewed and edited the content as needed and take full responsibility for the
publication’s content.
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