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1. Single State Prediction

1. Inverse Folding

2: Backbone Design

2. Multi-state Prediction 

1. A taxonomic classification of tasks encompassing the main generative challenges 
in the protein domain.
2. A multi-metric evaluation approach assessing performance across four key 
dimensions: quality, novelty, diversity, and robustness.
3. In-depth analyses from various user objectives, providing a holistic view of 
model performance.
4. Leaderboard and code framework. 

3: Sequence Design

4: Sequence and structure Co-Design

3. Distribution Prediction

Conformation Prediction 

1. Valid evaluation of protein foundation models necessitates the use of 
correct and comprehensive evaluation metrics. Certain tasks may still 
lack sufficiently accurate evaluation methods. 
2. No single model currently excels across all protein design objectives. The 
choice of model should be carefully aligned with the intended 
applications. 
3. While generative models extended from classic folding models have shown 
ability to sample protein conformations, challenges remain in both 
multiple-state prediction and distribution prediction.

Motivation

2. Structure Design

5: Antibody Design

6: Motif Scaffolding

Conclusions

1. The selection of foundation models may not be exhaustive. Future iterations 
should incorporate additional foundation models to provide a more 
comprehensive comparison. 
2. Inconsistencies in training data across models currently hinder direct 
comparisons of different model architectures. Future work could address this 
by standardizing datasets, allowing for more accurate comparisons of
architectural performance. 
3. The benchmark could be expanded to include a wider range of tasks,
further broadening its scope and utility.

Limitations and Future work


