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Supplementary Table 1. Age-adjusted partial correlation analyses among Alzheimer’s disease biomarkers.

	Variable
	CSF Aβ42/40
	CSF p-tau181
	CSF t-tau
	Plasma p-tau217
	Plasma GFAP

	CSF Aβ42/40
	-
	−0.585***
	−0.572***
	−0.588***
	−0.434***

	CSF p-tau181
	−0.585***
	-
	0.926***
	0.559***
	0.293**

	CSF t-tau
	−0.572***
	0.926***
	-
	0.544***
	0.316**

	Plasma p-tau217
	−0.588***
	0.559***
	0.544***
	-
	0.554***

	Plasma GFAP
	−0.434***
	0.293**
	0.316**
	0.554***
	-


Statistical significance is reported as * p < .05, ** p < .01, *** p < .001.


Supplementary Table 2. Distributional assessment of biomarkers. 

	Variable
	Shapiro–Wilk statistic
	p-value

	CSF Aβ42/40 ratio
	0.927
	<0.001

	CSF p-tau181
	0.806
	<0.001

	CSF t-tau
	0.869
	<0.001

	Plasma p-tau217
	0.851
	<0.001

	Plasma p-tau181
	0.866
	<0.001

	Plasma GFAP
	0.955
	0.001




Supplementary Table 3. Linear regression analyses using log-transformed biomarker values.
Dependent variable: log-transformed plasma GFAP. 

	Predictor
	Covariates
	Standardized β
	p-value
	Adjusted R²

	Log-Aβ42/40 ratio (CSF)
	Age, Sex
	−0.381
	<0.001
	0.273

	Log-p-tau217 (plasma)
	Age, Sex
	0.424
	<0.001
	0.305

	Log-p-tau181 (plasma)
	Age, Sex
	0.426
	<0.001
	0.314

	Log-p-tau181(CSF)
	Age, Sex
	0.257
	0.005
	0.198

	Log-t-tau (CSF)
	Age, Sex
	0.290
	0.002
	0.219

	Log-Aβ42/40 ratio (CSF)
	Age, Sex, APOE, MMSE
	−0.254
	0.018
	0.324

	Log-p-tau217 (plasma)
	Age, Sex, APOE, MMSE
	0.310
	0.004
	0.344

	Log-p-tau181 (plasma)
	Age, Sex, APOE, MMSE
	0.309
	0.002
	0.358

	Log-p-tau181 (CSF)
	Age, Sex, APOE, MMSE
	0.051
	0.635
	0.279

	Log-t-tau (CSF)
	Age, Sex, APOE, MMSE
	0.162
	0.129
	0310



Supplementary Table 4. Sensitivity mediation analyses using log-transformed biomarker values.

	Outcome variable
	Covariates
	N
	Total effect
	Direct effect
	Indirect effect
	95% CI for indirect effect
	Proportion mediated

	Log-p-tau217 (plasma)
	-
	105
	−1.702
	−1.438
	−0.264
	−0.534 to −0.066
	15.5%

	Log-p-tau217 (plasma)
	Age, Sex, APOE ε4
	90
	−1.502
	−1.284
	−0.218
	−0.478 to −0.019
	14.5%

	Log-p-tau181 (plasma)
	-
	105
	−0.762
	−0.530
	−0.232
	−0.432 to −0.066
	30.4%

	Log-p-tau181 (plasma)
	Age, Sex, APOE ε4
	90
	−0.778
	−0.535
	−0.243
	−0.478 to −0.066
	31.2%

	Log-p-tau181 (CSF)
	-
	105
	−1.159
	−1.177
	0.018
	−0.108 to 0.148
	-

	Log-p-tau181 (CSF)
	Age, Sex, APOE ε4
	90
	−1.152
	−1.169
	0.017
	−0.120 to 0.166
	-

	Log-t-tau (CSF)
	-
	105
	−0.857
	−0.851
	−0.006
	−0.119 to 0.107
	-

	Log-t-tau (CSF)
	Age, Sex, APOE ε4
	90
	−0.846
	−0.803
	−0.043
	−0.176 to 0.095
	-


All models used log-transformed biomarker values, with CSF Aβ42/40 as the independent variable and plasma GFAP as the mediator. Indirect effects were estimated using nonparametric bootstrap confidence intervals based on 5000 resamples. Proportion mediated was calculated as the indirect effect divided by the total effect and is reported only for statistically significant indirect effects. 

Supplementary Table S5. Exploratory reverse mediation analyses using log-transformed biomarker values.
	Outcome variable
	N
	Total effect
	Direct effect
	Indirect effect
	95% CI for indirect effect
	Proportion mediated

	Log-plasma GFAP
	105
	0.274
	0.188
	0.086
	0.005 to 0.166
	31.3%

	Log-plasma GFAP
	105
	0.374
	0.255
	0.119
	0.044 to 0.234
	31.9%


All models used plasma GFAP as the outcome variable and CSF Aβ42/40 as the mediator. Indirect effects were estimated using nonparametric bootstrap confidence intervals based on 5000 resamples. Proportion mediated was calculated as the indirect effect divided by the total effect.

