Table S1. The characteristics of the subpopulations within AD detected by deep learning model.
	
	aMCI-like AD
	naMCI-like AD

	Gender1
	22/53
	16/16

	Age, y
	65.1(7.6)
	67.4(9.6)

	Education, y2
	9.1(4.4)
	9.8(4.3)

	MMSE
	16.9(5.3)
	17.3(4.7)

	MoCA-B
	12.6(4.3)
	14.0(5.4)

	HAMD
	5.4(6.1)
	5.2(5.3)

	HAMA
	6.5(6.9)
	5.3(4.5)

	IDS-SR
	13.6(10.3)
	14.5(10.9)


1: Formatted as “male:female”. 2: Education years. 3: Measured as the time cost (in seconds) to finish the test (fast completion indicates high cognitive abilities). 4: Formatted as “Mean(STD)”. 





Table S2. The characteristics of the subpopulations within SCD detected by deep learning model.
	
	HC-like SCD
	MCI-like SCD
	aMCI-like SCD
	naMCI-like SCD

	Gender1
	9/17
	19/53
	18/46
	1/7

	Age, y
	62.8(8.5)
	63.4(7.7)
	63.8(7.6)
	60.5(8.0)

	Education, y2
	11.8(3.5)
	12.8(3.0)
	12.8(3.0)
	12.5(2.7)

	MMSE
	28.0(1.6)
	28.1(1.7)
	28.1(1.7)
	28.0(1.7)

	MoCA-B
	25.5(2.7)
	25.5(3.0)
	25.4(2.9)
	25.6(3.5)

	AVLT-FDR
	5.2(2.2)
	6.0(2.6)
	6.0(2.3)
	6.5(4.3)

	AVLT-R
	21.3(3.6)
	21.3(3.5)
	21.1(3.6)
	23.3(1.4)*

	AFT
	16.7(3.7)
	17.3(4.8)
	17.4(4.7)
	16.6(5.3)

	BNT
	24.6(2.3)
	24.6(2.9)
	24.6(3.0)
	25.1(2.6)

	STT-A, s3
	47.1(15.4)
	47.4(13.8)
	47.4(14.2)
	47.0(10.9)

	STT-B, s3
	107.0(24.5)*
	121.4(35.3)
	121.5(36.0)
	121.1(31.4)

	HAMD
	4.6(4.8)
	5.2(4.3)
	5.2(4.3)
	5.4(4.5)

	HAMA
	6.8(7.1)
	7.5(8.8)
	7.6(9.2)
	6.9(5.5)

	IDS-SR
	15.3(11.3)
	14.0(8.9)
	14.2(9.2)
	12.3(5.7)



1: Formatted as “male:female”. 2: Education years. 3: Measured as the time cost (in seconds) to finish the test (fast completion indicates high cognitive abilities). 4: Formatted as “Mean(STD)”. *: Significant difference detected between the indicated group to some other groups, at p<0.05 level.
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Figure S1. Aβ, FDG and GM (gray matter) difference between clinical-AD and clinical-HC and between clinical-SCD and clinical-HC. The three columns describe Aβ, FDG and GM results in turn. (A)-(C) show the discrepancy of Aβ, FDG and GM between clinical-AD and clinical-HC. (D)-(F) show the discrepancy of Aβ, FDG and GM between clinical-SCD and clinical-HC. In (A)-(C), the significance level is set at p<0.05 with FWE correction. In (D)-(F), the significance level is set at p<0.005 without correction. The cluster extent is set at k>250.
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Figure S2. Aβ, FDG and GM (gray matter) difference between clinical-aMCI and clinical-HC, between clinical-naMCI and clinical-HC, and between clinical-aMCI and clinical-naMCI. The three columns describe Aβ, FDG and GM results in turn. (A)-(C) show the results of one-way ANOVA of Aβ, FDG and GM among clinical-aMCI, clinical-naMCI and clinical-HC. (D)-(F) show the discrepancy of Aβ, FDG and GM between clinical-aMCI and clinical-HC, clinical-naMCI and clinical-HC, and between clinical-aMCI and clinical-naMCI. The significance level is set at p<0.005 without correction, and cluster extent was set at k>250.
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[bookmark: _GoBack]Figure S3. Aβ, FDG and GM (gray matter) difference between aMCI-like AD and naMCI-like AD. (A)-(C) respectively show the discrepancy of Aβ, FDG and GM between aMCI-like AD and naMCI-like AD. The significance level is set at p<0.005 without correction, and cluster extent is set at k>250.
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