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vaccines plays an indispensable role in 
defending large-scale infectious disease



Gen 1

Gen 2

Gen 3

Gen 4

Four Generations of Vaccines



Gen 1

Gen 2

Gen 3

Gen 4

pathogens



Gen 1

Gen 2

Gen 3

Gen 4

Components 
of pathogens



Components 
of pathogens

protective antigens



Pathogen 
Proteome 
Screening

Computational 
Filtering

Experimental 
Validation

Protective 
Antigen 

Identification
Vaccine 

Formulation

Reverse Vaccinology



The current SOTA method for immonogenicity prediction

VaxiJen 3.0
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Of course, there are also other 
machine learning-based methods



Method Model Feature

Virus

VaxiJen3.0 MLP、XGBoost、RandomForest E-descriptor

VirusImmu XGBoost、RF、kNN E-descriptor, Z-descriptor

Vaxi-DL MLP biological and physicochemical features

Bacteria

VaxiJen3.0 RSM-1NN、XGBoost、RF E-descriptor

Vaxign-ML XGBoost biological and physicochemical features

Vaxi-DL MLP biological and physicochemical features

Tumor

VaxiJen3.0 SVM, RF, and XGBoost E-descriptor

In summary:
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Yes, but…

Limited Data Volume and Diversity

Manual Feature Extraction with Restricted Information

Insufficient Model Complexity for Capturing Complex Mappings



And therefore here’s our solution…

Limited Data Volume and Diversity

Manual Feature Extraction with Restricted Information

Insufficient Model Complexity for Capturing Complex Mappings

Immuno-DB: 3 species, 10,000+ antigen instances

PLM-based protein representation + expert-guided attributes 

Dual attention mechanism

New benchmarks and evaluation protocols.



Immuno-DB: 3 species, 10,000+ antigen instances



PLM-based protein representation + expert-guided attributes 



Dual attention mechanism



New benchmarks and evaluation protocols
Standard Quantitative Evaluation

ours

(Check more Results in our paper)

VenusVaccine achieves SOTA performance on various 
benchmark datasets with different metrics



VenusVaccine effectively identifies all 11 PVCs 
from candidate immunogens

New benchmarks and evaluation protocols
Empirical Evaluation 1 - Screening: Helicobacter pylori

     ours     



VenusVaccine ranks the most important spike protein at the 
top and marks the vaccine targets by the attention score

New benchmarks and evaluation protocols
Empirical Evaluation 2 - Prediction: SARS-CoV-2
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