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Importance

Boltzmann Alignment: Bridging Probability & Energy
Thermodynamic Cycle + Boltzmann Distribution

Benchmark Results and Downstream Applications
Ø State-of-the-Art ΔΔG Prediction on SKEMPIv2
Ø Broader Applicability: Validated in binding energy prediction, rigid protein-protein 

docking, and therapeutic antibody optimization.

Ø Establish a bidirectional connection between 
log-likelihood in inverse folding models and ΔΔG 
values, enabling mutual enhancement. 

Contribution

Ø Predicting ΔΔG is critical for modulating 
protein-protein interactions essential for 
developing treatments, but limited by data 
scarcity.

Ø The availability of untrained protein 
sequence and structure data is becoming 
limited, emphasizing the need for new data 
modalities to train advanced models.


