[bookmark: _Hlk178610488][bookmark: _Hlk178610477]Table S1. Results of serum biological markers for different diseases.
	[bookmark: _Hlk178609171]Serum biological markers, 
median (IQR)
	LUAD
	LUSC
	NSCLC-NOS
	SCLC
	Other malignancies
	Benign

	CEA
	6.99
(3.89-46.10)
	3.48
(2.72-4.96)
	5.79
(3.78-7.13)
	4.48
(2.59-8.47)
	2.61
(1.77-4.12)
	2.13
(1.52-3.16)

	CYFRA21-1
	2.75
(1.97-3.90)
	5.08
(2.95-10.14)
	3.63
(1.73-26.59)
	2.80
(2.17-3.58)
	2.26
(1.65-3.74)
	1.83
(1.42-2.39)

	SCC
	0.74
(0.54-1.00)
	1.48
(1.00-2.80)
	0.77
(0.71-0.86)
	0.71
(0.56-0.97)
	0.70
(0.47-1.01)
	0.63
(0.50-0.90)

	NSE
	16.81
(13.37-21.69)
	18.95
(14.41-23.01)
	22.02
(20.09-28.42)
	45.49
(26.33-70.35)
	15.65
(12.87-24.09)
	17.5
(13.66-20.31)

	CA125
	18.45
(11.05-45.05)
	16.09
(11.38-29.15)
	18.81
(14.56-55.54)
	16.85
(9.55-32.72)
	19.53
(10.13-40.38)
	13.36
(9.58-16.36)


IQR, interquartile range; CEA, carcinoembryonic antigen; CYFRA21-1, soluble fragment of cytokeratin 19; SCC, squamous cell carcinoma antigen; NSE, neuron-specific enolase; CA125, carbohydrate antigen 125.
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[bookmark: OLE_LINK28]Fig. S1. The diagnostic performance of the hierarchical model using solely WSIs on the test set. The diagnostic performance of each module and the total model is presented. The first row displays the ROC curve with the AUC value, while the second row shows the confusion matrix with the accuracy and κ value. (A) The diagnostic performance of the B/M module. (B) The diagnostic performance of the M-sub module. (C) The diagnostic performance of the NSCLC-sub module. (D) The diagnostic performance of the total model.  acc: accuracy, AUC: aera under the curve, LUAD: lung adenocarcinoma, LUSC: lung squamous cell carcinoma, NOS: not otherwise specified, NSCLC: non-small cell lung cancer, ROC: receiver operating characteristic, SCLC: small cell lung cancer.
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Fig. S2. The diagnostic performance of the flat classification model on the test set. The first row displays the ROC curve with the AUC value, while the second row shows the confusion matrix with the accuracy and κ value. FMLCS: flat multi-label lung cancer subtyping (FMLCS) model; acc: accuracy, AUC: aera under the curve, LUAD: lung adenocarcinoma, LUSC: lung squamous cell carcinoma, NOS: not otherwise specified, NSCLC: non-small cell lung cancer, ROC: receiver operating characteristic, SCLC: small cell lung cancer.
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