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- Method for predicting the 
structure of a protein

- Winner of CASP14 (2020)

- Huge revolution in the 
field of structural biology
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- Adoption of only protein 
embeddings in input

- Based on Protein 
Language Models

- Two advantages:
- Faster protein encoding
- Not reliant on deep 

Multiple Sequence 
Alignments
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- Database storing 48,815 pairs of predicted structural models

- Focus on the Human Proteome

- Motivations:
- Large-scale comparison of the two methods
- Online resource for choosing the best model
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Updating the database
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- Huge update of UniProt at the end of 2025

- AlphaFold DB replaced all models, upgrading them to their 6th version

- New version of Alpha&ESMhFolds

- 6190 new proteins included

- 394 proteins with a sequence update

- 19,270 with a different AlphaFold model

- 22,961 proteins unchanged

- 927 more proteins with an experimental PDB



Model quality and similarity
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- Mean pLDDT
- Metric of the quality of a model
- Self-assessed by both methods
- 60 → Standard threshold

- TM-score
- Metric of similarity of a pair
- Computed by Foldseek
- 0.6 → Standard threshold

- High correlation (0.83 PCC)
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- Self-assessed pLDDT
- Models trained in different ways
- Good indication of reliability, but hard to compare directly
- Different spread of values

- Use of state-of-the-art Quality Assessment tools
- DeepAccNet
- QMEANDisCo
- QATEN
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TM-score ≥ 0.6 DeepAccNet QMEANDisCo QATEN Consensus

AlphaFold 88% 80% 55% 81%

ESMFold 12% 20% 45% 19%

TM-score < 0.6 DeepAccNet QMEANDisCo QATEN Consensus

AlphaFold 73% 49% 34% 51%

ESMFold 27% 51% 66% 49%



Example
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     ESMFold vs AlphaFold2
70 pLDDT 78

TM-score: 0.65

DNA-directed RNA polymerase



Example

Computational and Systems Biology Group  · SIB · June 16, 2026  ·  Bologna 

CSB Meeting 2026

     ESMFold vs AlphaFold2
70 pLDDT 78

3 External QA 0

DNA-directed RNA polymerase

ESMFold vs PDB
TM-score = 0.62

AlphaFold2 vs PDB
TM-score = 0.48



Functional Annotation
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Functional Annotation
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Web server visualization
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Thank you for your attention

← Link to the paper

← Link to the web server

← Link to the slides


