Supplementary Material S2. Prompt templates, output schemas, and field definitions
Workflow and evidence policy
The semantic assessment comprised two model calls. Prompt 1 extracted evidence for the red-box target in each biomedical figure independently. Prompt 2 compared the two structured extractions and assigned a semantic-risk level. Both prompts required source-grounded statements, treated unreported information as unknown rather than negative, and prohibited completion of unsupported fields. The optional repair call was used only when rule-based checks identified an internally inconsistent risk output. The templates and schemas below were frozen before validation-dataset evaluation.
[bookmark: _GoBack]Prompt 1: single-image semantic extraction
System prompt
Extract semantics only for the red-box target in one biomedical figure. Do not compare images or assess risk.
1. Localize before interpreting labels. For grids, combine the major group, target row, and target column; never borrow adjacent labels.
2. Treat high- or medium-confidence OCR roles as anchors. Visually verify low/unknown roles or report uncertainty.
3. Use condition_matrix only for a visible named +/− matrix. Preserve explicit signs; do not infer missing signs from prose.
4. Keep biological conditions, panel role, marker, method, readout/metric, and scale fields distinct. A biomarker is a molecule, stain, or channel marker.
5. experimental_group is the complete displayed condition. Display parameters are not interventions.
6. relation_hint requires source support for shared control, channel/Merge, enlargement, magnification, or annotation relations.
7. Unreported or unknown is not negative. Do not guess or mention similarity metrics.
8. Semantic fields use {value, source, evidence, confidence}; confidence is high, medium, low, or insufficient. Unsupported values are “Unable to determine.”
9. Return exactly one valid JSON object matching the supplied schema.

User prompt template
Image side: {image_side}; assess this image only. The other candidate is excluded.
Candidate: label={candidate_label}; red-box bbox={bbox}.
Layout candidates: {layout_choices}.
OCR anchors: {ocr_roles}.
Source context: file/page/figure={source_trace}; captions={captions}; nearby citations={citations}; page excerpt={page_excerpt}.
Return the Prompt 1 JSON schema. Every supported value must cite visible or supplied source evidence.

Prompt 1 output schema
Compact JSON schema
{
  "image_label": "string",
  "layout_analysis": {"layout_type":"string", "layout_evidence":"string", "confidence":"enum"},
  "target_localization": {"major_group":"string", "row":"string", "column":"string", "localization_summary":"string", "confidence":"enum"},
  "column_condition_matrix": {"column_index":"string", "conditions":[{"name":"string", "status":"+|-|Unable to determine", "evidence":"string", "confidence":"enum"}], "matrix_summary":"string", "confidence":"enum"},
  "layout_specific": {"plain_column_label":"string", "timepoint_or_sequence":"string", "channel_type":"string", "displayed_channels":"string", "lane_label":"string", "axis_or_cell_position":"string", "notes":"string"},
  "figure": FIELD, "sample_or_subject": FIELD, "experimental_group": FIELD,
  "disease_or_state": FIELD, "intervention": FIELD, "timepoint": FIELD,
  "biomarker": FIELD, "method": FIELD, "assay_readout": FIELD,
  "quantification_metric": FIELD, "magnification": FIELD, "scale_bar": FIELD,
  "image_purpose": FIELD, "relation_hint": FIELD,
  "semantic_summary":"string", "evidence_quotes":["string"],
  "missing_fields":["string"], "evidence_quality":"high|medium|low|insufficient"
}
FIELD = {"value":"string", "source":"string", "evidence":"string", "confidence":"high|medium|low|insufficient"}

Prompt 1 field definitions
	Field
	Definition

	layout_analysis
	Observed panel organization and the evidence supporting that classification.

	target_localization
	Red-box position expressed as major group, row, column, and a short localization summary.

	column_condition_matrix
	Visible named +/− conditions for the target column only; absent signs remain undetermined.

	layout_specific
	Layout-dependent labels such as sequence, channel, lane, axis position, or display notes.

	sample_or_subject
	Organism, specimen, tissue, cell type, or experimental subject represented.

	experimental_group / disease_or_state
	Complete displayed condition and supported biological or clinical state.

	intervention / timepoint
	Experimental manipulation and explicit sampling or imaging time; display settings are excluded.

	biomarker / method
	Molecule, stain, reporter, or channel marker, and the method used to generate the panel.

	assay_readout / quantification_metric
	Observed signal and any named numerical endpoint, normalization, or summary measure.

	magnification / scale_bar
	Explicit display scale; retained separately from biological conditions.

	image_purpose / relation_hint
	Scientific role of the panel and any evidence-supported reuse relationship.

	semantic_summary
	Concise evidence-grounded description of the target panel.



Prompt 2: pairwise semantic-risk synthesis
System prompt
Compare the scientific meaning of the two structured extractions, not string similarity. Identify only substantive, evidence-supported conflicts in subject/sample, disease/state, intervention or complete condition, time point, marker/channel, lane/region, or image purpose.
Require evidence from both sides for a conflict. “Not reported” is not a negative finding, and figure numbers alone do not establish a conflict. Do not infer misconduct.
Assign high when the same visual region is used for incompatible scientific meanings; all cross-article pairs are high. Assign low when semantics are compatible or an evidenced legitimate relationship explains reuse (shared control, original/enlarged view, magnification change, channel/Merge pair, or annotated/unannotated version). Assign insufficient when the available evidence cannot support either conclusion.
analysis_focus must be 1–3 evidence-specific sentences and must not mention process, prompts, OCR confidence, similarity metrics, or backend operations. Preserve explicit symbols such as +/−. If there is only one conflict, key_conflicts must be empty. review_suggestion must be an empty string. Return exactly one valid JSON object.

User prompt template
Source relationship: {same_article_or_cross_article}.
Visual fact: the candidate regions correspond visually; numerical similarity values are unavailable and must not be discussed.
Image 1 extraction: {compact_extraction_1}.
Image 2 extraction: {compact_extraction_2}.
Programmatic semantic validation: usability={evidence_usability}; supported conflicts={conflicts}; reuse relationship={reuse_hint}; suggested level={suggested_level}.
Return the Prompt 2 JSON schema using only supplied evidence.

Prompt 2 output schema and level definitions
Compact JSON schema
{
  "level":"low|insufficient|high", "conclusion":"string",
  "image1_semantics":"string", "image2_semantics":"string",
  "analysis_focus":"string", "consistency_analysis":"string",
  "key_conflicts":["string"], "reasonable_explanations":["string"],
  "evidence_quotes":["string"], "missing_information":["string"],
  "review_suggestion":""
}

	Level
	Operational definition

	High
	Evidence supports incompatible scientific meanings for the corresponding visual region, or the pair is cross-article.

	Low
	Meanings are compatible, or an evidenced legitimate reuse relationship accounts for the correspondence.



Programmatic consistency checks
	Check
	Standardization or decision rule

	Missing values
	Invalid, blank, or unknown entries were standardized to “Unable to determine” with insufficient confidence.

	Evidence threshold
	A field entered comparison only when confidence was high/medium and the evidence string was non-empty.

	Localization
	High/medium OCR anchors were retained; uncertain labels were not promoted to facts.

	Condition signs
	Only explicit +/− signs were accepted. Missing signs were never inferred.

	Field typing
	Non-molecular ‘biomarkers’ were reassigned to readout/metric where applicable; display parameters were excluded from interventions.

	Normalization
	Sample modifiers, readout expressions, marker modifiers, and display parameters were normalized before comparison.

	Conflict detection
	Supported differences were tested across subject, state, time, marker, condition, context, panel role, and lane/region.

	Legitimate reuse
	Shared control, original/enlarged, magnification, channel/Merge, and annotated/unannotated relations could explain correspondence.

	Initial level
	Conflict without legitimate reuse → high; legitimate reuse without conflict → low; otherwise model adjudication.

	Hard constraints
	Cross-article pairs were forced to high. Supported enlargement without conflict was forced to low.

	Output guard
	Schema, level, evidence, and prohibited similarity-language checks were applied. Persistent disagreement was set to insufficient.



If an output failed these checks, a conditional repair prompt supplied the original JSON and the detected rule violations, instructed the model to change only unsupported or inconsistent content, and required the same Prompt 2 schema. A second rule check followed repair; unresolved inconsistency defaulted to insufficient.
Fixed inference settings
	Setting
	Value

	Pipeline version
	adaptive-layout-editorial-v23-compact-prompts

	Sampling temperature
	0.1

	Top-p
	0.85

	Streaming
	Disabled

	Maximum output tokens
	Prompt 1: 2,200 per image; Prompt 2: 1,700; conditional repair: 1,300

	Model selection
	Endpoint and model identifier were runtime-configured; no model identifier was hard-coded in the evaluation script.

	Output format
	One valid JSON object per call, followed by programmatic field and consistency validation.
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