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R E S E A R C H  S P O T L I G H T

01 Background
● SARS-CoV-2 infection susceptibility varies among individuals and is influenced by host immune responses.

● Serum proteins reflect physiological and immunological states, making them promising biomarkers for 

predicting infection risk.

●Most existing proteomic studies focus on post-infection diagnosis and disease severity rather than pre-

exposure susceptibility.

02 Motivation

Identifying reliable protein signatures could enable early risk stratification and support personalized 
preventive strategies.

Aim  Develop a machine-learning framework for predicting 3-month SARS-CoV-2 infection 
susceptibility using pre-exposure serum proteins.

03 Materials

77
Discovery Cohort
CHARM · GSE198449
57 infected · 20 uninfected

18
External Validation Cohort
CEIM · GSE178967
9 infected · 9 uninfected
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Serum Proteins
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SARS-CoV-2 Research（新冠病毒研究）
Predicting 3-month infection susceptibility from pre-exposure serum proteins

04

1
Data Preprocessing
Min-max normalization and SMOTE for class balancing during model training.

2
Feature Selection
Genetic Algorithm (GA) enhanced with Orthogonal Array Crossover (OAX) 
and Simulated Annealing (SA).

3
Classification
k-Nearest Neighbors (k-NN) using the selected protein biomarkers.

4
Internal Validation
Leave-One-Out Cross-Validation (LOOCV) on the discovery cohort.

5
External Validation
Independent evaluation using the CEIM cohort.

05

Internal validation · LOOCV External validation · CEIM

Key Findings
●The seven-protein panel demonstrated promising predictive performance in internal and external validation.

●CCL7/MCP-3 emerged as a key predictive biomarker.

Results

Method: PreRisk-CoV2

Evaluation Metric Internal Validation
External 

Validation

Accuracy 90.1% 73.2%

AUROC 0.910 0.718

AUPR 0.956 0.688


