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INTRODUCTION

pairment (MCI) is a precursor to Alzheimer’'s disease (AD), underscoring the need for reliable biomarkers for early identification. Here, we employed an automated nanoparticle-
e preparation platform combined with liquid chromatography—tandem mass spectrometry (LC-MS/MS) to facilitate comprehensive and unbiased detection of low-abundance proteins

candidates were significantly correlated with Mini-Mental State Examination (MMSE) scores. Composite panels of candidate proteins showed potential to discriminate MCI, APOE4-carrier MCI, and
amnestic MCI subtypes cases from NC, potentially providing insight into pathophysiological mechanisms underlying cognitive impairment. These findings highlight novel blood-based protein
candidates uncovered by overcoming key limitations of conventional plasma proteomics, with potential to support MCI diagnhosis.

orofiling of plasma proteomes from 42 individuals with MCI and 13 cognitively normal controls (NC), we identified 35 differentially expressed proteins (DEPS), of which four prioritized
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Figure 3. ldentified DEPs and functional annotation in the
MCI cohort. (A) A volcano plot analysis was conducted to identify
DEPs based on a fold change threshold of 1.5 and an unpaired
Student's t-test with a P < 0.05. A total of 23 up-regulated DEPs
(red dots) and 12 down-regulated DEPs (blue dots) were found to

Figure 5. APOE4-dependent effects of prioritized candidates on
MCI classification. (A) Differential expression analysis between
normal controls (NC; n = 13) and APOE4-carrier MCI (n = 8)
identified 122 DEPs (107 upregulated and 15 downregulated) (B-

K) ROC analyses of composite panels. Comparative analysis
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Genomes (KEGG) enrichment. Candidates were
prioritized by Spearman correlation with MMSE and
B - evaluated using receiver operating characteristic (ROC)
J o analyses of single proteins and composite panels for MCI
and subtype classification.
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Table 1. Demographic and clinical characteristics of subjects. depletion method, as demonstrated by the waterfall plot. high AUC values that effectively discriminate between MCI groups. panels capable of discriminating aMCI from naMCI were analyzed.




