Table S1: Heterogeneity and horizontal pleiotropy analysis of two-sample MR study.
	Exposure
	Outcome
	Cochran's Q
	P Value
	MR-egger intercept
	P Value

	CTSA
	AD
	32.659
	0.008
	-0.004
	0.537

	CTSB
	
	31.040
	0.001
	0.017
	0.147

	CTSD
	
	9.865
	0.196
	-0.0002
	0.985

	CTSG
	
	5.513
	0.138
	0.009
	0.749

	CTSH
	
	32.255
	0.041
	0.002
	0.723

	CTSL
	
	4.560
	0.803
	0.003
	0.643

	CTSS
	
	8.194
	0.831
	-0.001
	0.853

	CTSV
	
	29.708
	0.020
	-0.005
	0.557

	CTSA
	CSF Aβ
	25.816
	0.078
	-0.007
	0.566

	CTSB
	
	11.828
	0.460
	-0.028
	0.035

	CTSD
	
	4.373
	0.822
	-0.001
	0.957

	CTSG
	
	3.220
	0.522
	-0.043
	0.235

	CTSH
	
	19.859
	0.468
	0.002
	0.803

	CTSL
	
	2.801
	0.903
	-0.001
	0.905

	CTSS
	
	19.388
	0.249
	0.011
	0.199

	CTSV
	
	8.693
	0.949
	0.008
	0.490

	CTSA
	CSF pTau
	20.602
	0.245
	-0.006
	0.581

	CTSB
	
	12.859
	0.379
	0.015
	0.260

	CTSD
	
	8.0376
	0.430
	-0.009
	0.548

	CTSG
	
	3.471
	0.482
	-0.020
	0.539

	CTSH
	
	27.489
	0.122
	0.002
	0.874

	CTSL
	
	6.638
	0.468
	-0.009
	0.454

	CTSS
	
	21.670
	0.154
	0.003
	0.740














Figure S1: Study design flow chart. 
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Testing Data

Outcome : Alzheimer’s disease
(ebi-a-GCST90027158):
85,934 cases and 401,557 controls;

Exposure:
Plasma cathepsins with Mendelian
cis-pQTLs from 35,559 (nmm—
participants (Ferkingstad |  Randomization

etal 2020)

Outcome (CSF pathological markers):
AP42 (Jansen et al 2022): 13,116 participants;
pTau (Jansen et al.2022): 13,116 participants.

Validation Data
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Correlation analysis of pathological markers
(AB40, AB42, AB40/42, pTaul81, NEL, and
GFAP in plasma) in ADIMIC cohort.
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External validation and meta-analysis:
Alzheimer’s disease (ieu-b-2):
21,982 cases and 41,944 controls;





