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Institutional expertise is the accumulated knowledge, human and encoded, that produced a dataset and governs how itis analyzed. It cannot be recovered
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Figure 2. An analysis represented as a trajectory T. Institutional expertise enters at three surfaces: a policy prior (governing
domain knowledge), a typed action space (tools with contracts and statistical defaults) and a verifier over the trajectory and the
claim. The path shown is schematic; no real query is reproduced. . Grades the answer Grades the reasoning Grades efficiency

Translational science

Study design
Which samples, timepoints and cohorts may validly be Procedural preconditions
compared

Biostatistics
The harness grades the complete analytical trajectory against adversarial tasks, assessing both whether the conclusion is correct and whether expertise was

q nal SeS are I.e I.Od Cible b applied at each step. No single checkis trusted, and disagreement between layers is itself logged. On the current baseline, a 40-question golden set passes
y p u y 97.8% of checks with zero fabrications; six multi-agent runs comprising 832 tool calls produced zero fabrications; the calibrated judge scores 4.61 of 5 for

accuracy and 4.84 of 5 for calibration.

Clinical hematology

Typed interfaces

Figure 4. (A) Each class of analytical error is intercepted by a structural layer, with a secondary layer behind it; the right-hand

ANALYSIS TRACE
el e TR U e column indicates the kind of information required to detect the error. (B) The nine layers of the evaluation harness grade

Clinical flow cytometry What clinical variables, classifications and flow-

cytometry gates mean USER

Clinical data management answers, reasoning and efficiency independently.

The question is asked in plain language, and no
code is written at any point in the session.

Procedural preconditions Which clinical variables are associated with a monocytic phenotype in the AML atlas? Test 0

cell proportions against the mutation and risk panel.
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Conclusions

Statistical conventions

The unit of replication, multiplicity correction and power
reporting

Biostatistics
Binding parameter defaults Composition was tested per donor in diagnosis samples (n =91; Welch's test on patient aggregates, BH-corrected). The

Computational biology (atlas analysis)
strongest clinical associations fall on the differentiation axis around the monocytic state:

Codebases, notebooks and SOPs e Statistics are donor-level and timepoint-matched

clinical axis shiftin composition adjp by default, identically for every user and model
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Peer-reviewed literature result
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Do these associations hold outside our cohort? Score the atlas cell states in BeatAML2 bulk

RNA_Seq ahd test overall survival. a Cohort deflnltlonS, filters and results carry
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Institutional expertise is the accumulated knowledge that produced a dataset; compiled, itis

Internal review records Documented failure modes

Clinical hematology and hematopathology ‘ Clinical semantics

Regression tests in the codebases Analytical errors previously encountered on these data Named checks Al CO-SCIENTIST the layer between a model and its data (F|g 1 )
Peer-reviewed literature on known pitfalls
All 11 atlas cell-state signatures were scored in BeatAML2 bulk RNA-seq and tested against overall survival (591 patients, 355
Independent oracles events; one Cox model per state, BH-corrected).
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. . . . . grade reasoning as well as answers (Fig. 4).
0.6 0.8 1.0 1.2 1.4 o Every number resolves to the traced call that
HRper SD of stat re (95% CJI); values below 1 are protectiv Tre £
Fomptiedtionms are colored by the pratiormiayer they popuiate: . Tools Jovermnine domain . Evaluation harness per SD of state score alues below 1 are protective (25 e 05 - rovenance v E;;;:Iuced it; figures and tables carry provenance
knowledge FUNDING AND ACKNOWLEDGMENTS
Figure 3. A session as the user experiences it. Questions are asked in plain language and answered in conversation; RefinedScience is ajoint venture between the University of Colorado Anschutz (CU Anschutz) and UCHealth. Data derive from CU Anschutz biobank specimens

Figure 1. Sources and compiled forms of institutional expertise. Each category of knowledge is contributed by the sources listed composition is tested at the donor level, cell-state signatures are scored in an external bulk cohort and validated against its and linked UCHealth electronic medical record (EMR) data.
at left and compiled into the enforceable forms at right; chip color indicates the platform layer each form populates. published deconvolution, and survival associations are reported with corrected statistics. The exchange is condensed from a

recorded session, and all values are reproduced verbatim. CONTACT

Devin Burke
devin.burke@refinedscience.com



	Slide 1

