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Table S1. The number of H&E WSIs and patients used for each model in training sets and testing sets
	Model-Biomarker
	Training Sets（WSIs, Tiles）
	Testing Sets（WSIs, Tiles）
	Patients & WSIs Pairing^

	Model-PCK
	6 WSIs, 72443
	9 WSIs, 105394
	15 patients with 30 WSIs (15 H&E and 15 PCK)

	Model-P40
	11 WSIs, 38389
	6 WSIs, 23401
	17 patients with 34 WSIs (17 H&E and 17 P40)

	Model-Desmin
	7 WSIs, 23974
	5 WSIs, 15307
	12 patients with 24 WSIs (12 H&E and 12 Desmin)

	Model-P53
	7 WSIs, 36822
	5 WSIs, 20216
	12 patients with 24 WSIs (12 H&E * and 12 P53)

	Model-Ki67
	10 WSIs,53162
	7 WSIs, 26358
	17 patients with 34 WSIs (17 H&E* and 17 Ki67)

	Total
	41 WSIs
	32 WSIs
	73 patients with 134 WSIs (61 H&E and 73 IHC)


^Each patient contributed 1 H&E WSI + 1 corresponding IHC WSI per biomarker except P53 and Ki67. 
*The 12 H&E WSIs in P53 model were a subset of the 17 H&E WSIs in Ki-67 model (from same patients).



Table S2. The questionnaire after MRMC trail 
	I. The accuracy of AI-IHC and Real-IHC in pathological diagnosis

	AI-IHC
	Score: ______ (Score 1 to 10, 1 signifies inaccuracy and 10 denotes extreme accuracy)

	Conventional-IHC
	Score: ______ (Score 1 to 10, 1 signifies inaccuracy and 10 denotes extreme accuracy)

	II. The trust of AI-IHC and Conventional -IHC in pathological diagnosis

	AI-IHC
	Score: ______ (Score 1 to 10, 1 indicates complete distrust and 10 signifies absolute trust)

	Conventional - IHC
	Score: ______ (Score 1 to 10, 1 indicates complete distrust and 10 signifies absolute trust)

	III. Attitude of AI-IHC application towards pathological diagnosis

	Improve accuracy
	Yes   No

	Assistant pathologists
	Yes   No

	Efficiency and cost-effectiveness
	Yes   No

	Comparable to Conventional -IHC 
	Yes   No




Table S3. The performance of five immunohistochemical biomarker models in testing sets without any pathology correction
	Model-Biomarker
	Accuracy,95%CI (%)
	Sensitivity,95%CI (%)
	Specificity,95%CI (%)
	PPV,95%CI (%)
	NPV,95%CI (%)

	Model-PAN-CK
	88.24(87.76-88.70)
	90.45(89.81-91.06)
	86.21(85.49-86.90)
	85.77(85.03-86.48)
	86.21(85.49-86.90)

	Model-P40
	83.23(82.74-83.71)
	83.98(83.09-84.83)
	82.91(82.32-83.48)
	67.65(66.65-68.63)
	82.91(82.32-83.48)

	Model-Desmin
	75.28(74.59-75.96)
	62.57(61.19-63.93)
	81.26(80.49-82.00)
	61.1(59.73-62.45)
	81.26(80.49-82.00)

	Model-P53
	76.84(76.25-77.42)
	66.04(64.86-67.20)
	81.77(81.12-82.41)
	62.33(61.16-63.49)
	81.77(81.12-82.41)

	Model-Ki67
	84.27(83.82-84.71)
	87.99(87.08-88.84)
	83.33(82.82-83.83)
	57.24(56.16-58.31)
	83.33(82.82-83.83)












