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Abstract ; Objective  To identify a novel plasma protein biomarker panel for predicting mild cognitive impairment ( MCI) and
Alzheimer’ s disease (AD) using machine learning algorithms, and to provide evidence for early diagnosis of AD. Methods
A total of 566 eligible participants were enrolled from the Alzheimer’ s Disease Neuroimaging Initiative ( ADNT) database, and
baseline plasma proteomic data were collected. Random forest, Lasso regression, and support vector machine were applied to
screen plasma proteins that effectively discriminate MCI and AD. Correlation analyses with cerebrospinal fluid biomarkers and
cognitive scales, and Mendelian randomization analysis were conducted. The model was validated in the GEO and UK Biobank
databases. Results  Ten core plasma biomarkers, including apolipoprotein All, apolipoprotein E, transthyretin (TTR) , were
consistently identified by the three algorithms and showed strong correlations with cerebrospinal fluid biomarkers and cognitive
scores. Mendelian randomization indicated an inverse association between TTR and AD risk. The area under the curve (AUC)
of the tenbiomarker panel was 0. 929 for predicting MCI and 0. 932 for AD. The panel achieved an AUC of 0. 871 in the GEO
dataset. When combined with age, sex and APOE g4 status, the panel yielded an AUC of 0. 856 for predicting incident AD
over an average of 14 years in the UK Biobank. Conclusion The newly identified plasma protein panel can effectively predict
the occurrence of MCI and AD, providing a noninvasive tool for early screening and prevention of AD.
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