Table S7. Representative biomarker-defined pCR probability states identified by the model
	Probability state
	Representative biomarker pattern
	Typical predicted pCR probability
	Potential research implication

	High-probability state
	ER <10%, PR <10%, HER2 IHC 3+
	>75% with THP; >80% with TCbHP
	May represent a population for prospective treatment de-escalation studies

	Intermediate-probability state
	ER 10-50% with higher Ki-67 expression
	Intermediate probability range, varying across treatment contexts
	May represent a population for regimen optimization and response-adapted studies

	Low-probability state
	High ER/PR expression, low Ki-67 expression, particularly HER2 IHC 2+/ISH-positive disease
	Frequently <30-40%
	May represent a population for evaluation of alternative therapeutic strategies

	Nodal-response state
	Baseline node-positive patients achieving breast pCR
	Low frequency of residual nodal disease
	Supports further investigation of surgical de-escalation strategies


Footnote: Biomarker patterns shown are representative examples derived from the probability landscapes and are intended for descriptive interpretation only.ER, PR, and Ki-67 were modeled as continuous variables in the machine-learning framework. The categories presented here should not be interpreted as recommended clinical cutoffs or treatment-decision thresholds.

