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Abstract

A knowledge base earns its value less from the facts it stores than from the connections it can compose
across them — connections that no single source states. Composing such links, however, risks
fabrication, so the property that matters is not that links are surfaced but that they are correct. We report
an independently validated test of cross-source synthesis by a proprietary engine operating over a
compiled medical knowledge base. The behavioural claim, fixed in advance, is that given an entity the
engine surfaces structural connections that are not stated in any single ingested source and are
independently verifiable against external literature the engine did not use. Because the production
setting — patient data — cannot be exposed, the capability was validated on a checkable surrogate,
textbook medicine, with the operation asserted identical and only the input differing. Validation was
performed by an architecturally independent check against published literature; the engine did not grade
its own output. A representative sample of nine composed links, spanning mechanistic, clinical, and
knowledge-to-compute domains and each drawn from multiple independent sources, was examined:
nine of nine were confirmed correct. A discrimination control — a real cross-organ pattern the engine
recognised but deliberately withheld — showed the synthesis is selective, not indiscriminate. The links
are correct, not novel: established literature is the validation instrument, which is what shows the
composition is right rather than hallucinated. The capability was demonstrated at an early stage of the
knowledge base's compilation, well below its intended scale. The claim is reliable cross-source
synthesis, not discovery; validated synthesis of this kind is the precondition for computational discovery,
which we frame as forward outlook, not a result.

1. Introduction

A medical knowledge base is valuable less for the facts it stores than for the connections it can
compose across them — the structural relationships that hold between entities described in different
sources, which no single source states. Retrieval surfaces text relevant to a query; synthesis composes a
relationship that is present in none of the retrieved documents individually. The difficulty is that a system
able to compose such connections is equally able to fabricate them, and a plausible-looking but wrong
connection is worse than none. The property that must be demonstrated is therefore not that
connections are surfaced but that the connections surfaced are correct, and that false ones are
withheld.

This distinction is where artificial intelligence matters most in medicine. The medical literature and a
single patient's record already exceed what any clinician can integrate, and the high-value task is not
retrieving a fact but composing the connections latent across fragmented sources. A general-purpose
large language model can generate fluent medical text, but it composes and asserts connections
without a means of separating the correct from the plausible-but-wrong, and without a reliable signal for
when it should decline; in a setting where an incorrect connection can harm a patient, fluency is not
sufficient. What a regulated clinical environment requires is different: an output that is auditable and
reliable — traceable to sources, checkable, and accompanied by the discipline to withhold when the
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evidence is not there. The engine evaluated here is built to that requirement, and this study tests the
property on which such reliability depends: whether the connections it composes are correct, and
whether it withholds those it should not assert.

By synthesis we mean composing a structural relationship that no single source states. As a concrete
example, the self-templating misfolding of a protein — in which a misshapen form propagates its
conformation to normal copies — is described separately for prion disease, for the amyloid-p of
Alzheimer's disease, for the a-synuclein of Parkinson's disease, and for the islet amyloid of type-2
diabetes, in sources that do not cross-reference one another. The engine composed the single shared
mechanism across them, and the independent literature confirms exactly this 'prion-like’ class. That
composition — correct, and absent from any one source — is what this study means by synthesis, and its
significance is that it is the operation that underlies discovery.

The claim is behavioural and is treated as a black box: given an entity, the engine surfaces structural
connections not stated in any single ingested source that an independent check against external
literature confirms as correct. The literature is the measuring instrument, not a competitor, and the claim
concerns the engine's synthetic behaviour, not the novelty of any medical fact; this is explicitly not a
discovery claim, because the connections are established principles, and their being established is what
makes them usable as ground truth. The production setting — placing a patient's presentation against
the knowledge base and surfacing the connections latent in it — cannot be exposed without breaching
confidentiality and revealing the proprietary engine, so the capability is validated on a checkable
surrogate domain, with the operation the same and only the input differing. How the engine composes a
connection, and how the knowledge base is built, are proprietary and are not described here. The work
was performed at an early stage of compilation, well below the intended scale of the knowledge base,
and the claims are bounded accordingly.

2. Methods
2.1 Scope of disclosure

This report is method-blind by design. It describes inputs, outputs, and external validation, and phrases
the engine's action in terms of observable behaviour — the engine surfaces a connection, composes it
across sources, or withholds it — not in terms of how a connection is produced. How the engine
composes a connection, and how the knowledge base is built, are proprietary and out of scope; the
deliberate withholding of the mechanism is a condition of the report.

2.2 Evidence base and validator independence

The links examined were produced by the engine in the course of its normal operation, rather than
generated on demand for this evaluation. This strengthens the claim: the connections arose as the
knowledge base grew, with nothing steering toward a demonstration, which is a stronger statement than
that the engine can produce such links when asked. Validation was performed after the fact by an
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architecturally independent check against published literature, with the engine playing no part in grading
its own output; ground truth was not controlled by the producer, and misses were to be reported. Each
validated connection was drawn from multiple independent sources that do not cross-reference one
another — the basis for the claim that the connection is stated in no single source.

2.3 Sample, metrics, and control

A representative sample of nine composed links was drawn from approximately twenty-four such links
the engine had produced, chosen to span three domains: mechanistic principles, clinical disease
architecture, and a knowledge-to-compute bridge. For each link the metrics were the validation rate
against external literature (a link counted as confirmed only if published literature articulates the same
structural relationship) and the number of independent sources across which it was composed. A
discrimination control was specified: because an engine that only ever asserts a connection proves
nothing, the evaluation required evidence that the engine withholds a connection where over-asserting
one would reduce confidence. Coverage was noted qualitatively — the capability was demonstrated at an
early stage of compilation, well below the intended scale — with its dating.

3. Results
3.1 Positive arm

All nine links were confirmed correct against external literature (nine of nine), across the three domains
and each composed across multiple independent sources (two to six; Table 1, Fig. 1). The confirmed
links included mechanistic principles such as a pathway-distributed enzyme-deficiency architecture (in
which loss of function produces both toxic accumulation and downstream deficiency), bounded positive-
feedback amplifier cascades, and conserved molecular machinery under divergent regulation; clinical
architectures such as an asymptomatic precursor state recurring across malignancies, templated
conformational conversion across protein-aggregation diseases, a promiscuous cardiac off-target
liability, and iatrogenic phenocopy of natural disease; and one knowledge-to-compute bridge. In each
case the linked facts had entered the knowledge base from sources that did not individually state the
connection, yet the composed link matched independent published knowledge.
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Table 1

The nine composed links and their independent external confirmation. Each was composed across
multiple independent sources; all nine were confirmed correct. The links are established principles —
their being established is what makes the external literature a valid ground-truth check.

#  Structural link Domain Ind. External literature confirms
sources

1  Model-informed dosing shared compute 3 Established MIPD field;
across narrow-therapeutic-index bridge shared popPK/TDM anatomy
drugs

2  Pathway-distributed enzyme- mechanistic 5 Inborn errors of metabolism
deficiency cluster (Garrod)

3  Bounded positive-feedback mechanistic 4 Coagulation / complement /
amplifier cascades caspase cascades

4  Gradient as universal energy mechanistic 2 Chemiosmotic coupling;
currency active transport

5 Conserved machinery, divergent mechanistic 5 Conserved core with diverged
regulation modulatory structures

6  Precursor state as universal clinical 5 MGUS—myeloma precursor
disease architecture paradigm

7  Templated conformational clinical 2 Prion-like self-propagation
conversion across aggregation diseases

8 hERG as universal off-target clinical 4 Promiscuous hERG block —
safety liability acquired long-QT

9 latrogenic phenocopy of natural clinical 6 Drug-induced parkinsonism /
disease lupus via native machinery

3.2 Discrimination control

The discrimination control was met. A genuine cross-organ pattern — fibrosis as a final common
pathway across lung, liver, kidney, and heart, which the external literature confirms is real — was
recognised by the engine and deliberately deferred, logged as withheld to keep the sweep high-
confidence. The engine did not miss a real pattern; it recognised one and chose not to over-assert it. An
engine that filed every pattern it encountered would prove nothing, so the presence of a recognised-but-
withheld pattern establishes that the synthesis is selective rather than indiscriminate.

3.3 Interpretation and coverage

The links are correct rather than novel, and this is the validation mechanism rather than a weakness.
Each is an established principle in published literature; that the composed link checks out against
independent published knowledge in every case, when the linked facts came from sources that did not
individually state the connection, is precisely what shows the composition to be correct rather than
fabricated. The capability was demonstrated at an early stage of the knowledge base's compilation, well
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below the intended scale, with the continuous and patient-data trajectory lying beyond the current corpus
rather than within it.

4. Discussion

The result establishes reliable cross-source synthesis: correct structural relationships composed from
sources that do not individually state them, confirmed against independent literature in every case
examined, together with evidence that the engine withholds a connection it could have asserted. The
behaviour that distinguishes the capability is observable from the outside and does not depend on any
account of how it works. A retrieval system returns text relevant to a query; the engine returns a
structural link absent from any single retrieved source, and the link is independently correct. That is
synthesis rather than lookup, and it is the property a retrieval system cannot supply — and, as set out in
the Introduction, the property a regulated clinical use of artificial intelligence requires.

The same operation is intended to apply to patient data — placing a presentation against the knowledge
base and surfacing the connections latent within it — which is why the capability was validated on
checkable medical knowledge rather than on patients: the generalisation is stated, not demonstrated
here, and rests on the operation being the same with only the input differing. The claim is bounded to the
current scale of the knowledge base and to the sample examined, and it concerns synthesis reliability,
not the discovery of anything previously unknown.

5. Limitations

1. The result is a representative sample, not a census: nine of approximately twenty-four composed
links were checked, across three domains, rather than every link.

2. The links are correct but not novel; the result is about synthesis reliability, not originality, and no
discovery is claimed.

3. No temporal precedence is claimed: the knowledge base was committed in bulk, so any prediction-
before-confirmation ordering is not independently verifiable and is excluded from the claim.

4. Validation targeted multi-source links, where the property of not being stated in any single source is
strongest; single-source cross-chapter links were excluded from this sample.

5. The capability was validated on a surrogate domain (textbook medicine); its application to patient
data is asserted on the basis of an identical operation, not demonstrated here.

6. Validation was a single independent literature-check pass; it was not repeated by multiple
independent assessors.

7. The full-multimodal coverage denominator is an order-of-magnitude estimate dominated by
genomic and imaging modalities, and is reported as such rather than as a precise figure.

6. Significance and outlook
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This section places the result in the context of the wider programme. It is separated deliberately: the
validated claim above is bounded to what was demonstrated — reliable, selective synthesis of
established relationships — and the paragraphs here describe direction, and should be read as context,
not results.

Validated synthesis is the precondition for computational discovery. The operation demonstrated here —
composing a correct structural relationship that no single source states — is, run forward against what
the literature has not yet connected, the same operation by which a novel but correct connection would
be surfaced. What this study establishes is that the composition step is reliable and selective; a
discovery workflow built on it would stand on that reliability. What is shown here is retrospective:
connections composed by the engine, then confirmed against literature that already exists. That is
validation of the capability, not discovery, and the distinction is kept deliberately.

Applied prospectively, a capability of this kind bears on problems where connecting fragmented
evidence is the bottleneck. These are directions the validated capability motivates, not results reported
here; each would require its own prospective, pre-registered validation.

The honest form of the claim is therefore narrow: the engine composes correct structure from sources
that do not contain it, and withholds where it should, demonstrated in hindsight against known medicine.
That reliability is what a prospective discovery workflow would stand on; the workflow itself is not
attempted here.

7. Conclusion

An independent literature check confirmed nine of nine composed structural links, each drawn from
sources that did not individually state the connection, together with a discrimination control in which a
real pattern was recognised and deliberately withheld. Reliable, selective cross-source synthesis is
thereby demonstrated on checkable medical knowledge at an early stage of compilation, well below the
intended scale; the generalisation to patient data is the same operation on a sensitive input, and the
extension to prospective discovery is a defined next step — both stated as outlook, not demonstrated
here.
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Figure 1

Independent sources composed per validated link, by domain. Each of the nine links (all externally
confirmed, marked v') was composed across multiple independent sources — the evidence that the link is
not stated in any single source.
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