Supplementary Table 1: Reference ranges and grey zone thresholds for plasma and cerebrospinal fluid biomarkers
	Specimen
	Test Item
	Unit
	Reference Range
	Grey Zone

	Plasma
	P-tau181
	pg/mL
	≤4.00
	4.00 < P-tau181 ≤ 5.00

	
	P-tau217
	pg/mL
	≤3.30
	3.30 < P-tau217 ≤ 5.00

	
	Aβ40
	pg/mL
	/
	/

	
	Aβ42
	pg/mL
	≥4.70
	/

	
	Aβ42/Aβ40
	/
	≥0.06
	0.05 ≤ Ratio < 0.06

	
	GFAP
	pg/mL
	≤150.00
	/

	
	NfL
	pg/mL
	≤125.00
	/

	CSF
	P-tau181
	pg/mL
	≤30.00
	/

	
	P-tau217
	pg/mL
	≤20.00
	/

	
	Aβ40
	pg/mL
	/
	/

	
	Aβ42
	pg/mL
	≥1000.00
	/

	
	Aβ42/Aβ40
	/
	≥0.05
	/

	
	GFAP
	pg/mL
	≤300.00
	/

	
	NfL
	pg/mL
	/
	/


Note: Positive/abnormal determination thresholds may be applied according to the reagent kit instructions (e.g.plasma Aβ42/Aβ40 < 0.05, P-tau181 > 5.00, P-tau217 > 5.00).
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Supplementary Table 2. APOE genotype–associated risk in Sporadic Alzheimer's disease (SAD) versus APP variant carriers
	Comparison
	SAD
(n=60)
	APP variant carriers (n=30)
	OR (95% CI)
	P

	ε4 carrier vs non-ε4
	25 vs 35
	6 vs 24
	2.86 (0.94–9.73)
	0.06

	ε2/ε3 vs ε3/ε3
	3 vs 32
	7 vs 17
	0.23 (0.03–1.19)
	0.07

	ε3/ε4 vs ε3/ε3
	20 vs 32
	6 vs 17
	1.77 (0.54–6.39)
	0.43

	ε4/ε4 vs ε3/ε3
	5 vs 32
	0 vs 17
	5.92 (0.43–∞)
	0.17


Note: Odds ratios (ORs) were calculated for SAD versus APP variant carriers using 2 × 2 contingency tables. P values were obtained from a two-sided Fisher's exact test. Exact 95% confidence intervals (CIs) were derived using exact methods based on 2 × 2 contingency tables. An infinite upper confidence limit reflects zero cell counts in the APP variant carrier group. Abbreviations: SAD, Sporadic Alzheimer's disease; OR, odds ratio; CI, confidence interval.





















Supplementary Table 3. Interaction model testing APOE ε4 modification
	Biomarker
	APP main effect
(GMR, 95%CI)
	APOE ε4 main effect
(GMR, 95%CI)
	APP×ε4 interaction
(GMR, 95%CI)

	Aβ40
	0.71 (0.64-0.78)***
	1.04 (0.95-1.15)
	0.87 (0.74-1.03)

	Aβ42
	1.12 (0.95-1.32)
	0.92 (0.81-1.06)
	0.91 (0.69-1.19)

	Aβ42/Aβ40
	1.58 (1.34-1.86)***
	0.89 (0.79-1.00)*
	1.04 (0.80-1.36)

	GFAP
	0.77 (0.44-1.35)
	0.69 (0.49-0.97)*
	1.78 (0.84-3.77)

	NfL
	0.78 (0.48-1.26)
	0.86 (0.61-1.21)
	1.31 (0.63-2.75)

	P-tau181
	0.95 (0.56-1.62)
	0.89 (0.61-1.30)
	1.09 (0.59-2.04)

	P-tau217
	0.69 (0.40-1.18)
	0.86 (0.63-1.19)
	1.36 (0.70-2.63)



Note: Model: ln(Y) ~ APP + APOE ε4 + APP×ε4 + age + sex. Results are geometric mean ratios (GMR = exp(β)) with 95% confidence intervals. Robust SE (HC3). APP and APOE ε4 were coded as binary variables (0/1); the reference corresponds to participants without APP variants and without APOE ε4. Asterisks indicate statistical significance for the corresponding effect term: *P < 0.05; **P < 0.01; ***P< 0.001. The APP×ε4 term tests whether APOE ε4 modifies APP-associated biomarker changes..
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