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Structure comparison

• To determine prediction quality

• Prediction vs experimental ground truth

• To determine structural diversity

• Conformation 1 vs conformation 2

Figure from Similarity Metrics & Confidence Scores in Protein Structure Prediction | EMBL -EBI Tutorial

https://www.youtube.com/watch?v=dVFHr0ZV4-0
https://www.youtube.com/watch?v=dVFHr0ZV4-0
https://www.youtube.com/watch?v=dVFHr0ZV4-0


RMSD (Root mean square deviation)

• Needs structural alignment

• Distances between atoms in structure 1 and structure 2

• Size dependent

• Lower is better
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TM (template modelling) score

• Needs structural alignment

• Distances between atoms in structure 1 and structure 2

• Size independent

• Range: 0-1
Higher is better
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LDDT (local distance difference test)

• Local metric, per residue

• Does not need alignment

• Fraction of conserved distances
within a cutoff radius

• Range: 0-100
Higher is better



LDDT (local distance difference test)
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Similarity

Very low Low High Very high

Figure from Similarity Metrics & Confidence Scores in Protein Structure Prediction | EMBL -EBI Tutorial

https://www.youtube.com/watch?v=dVFHr0ZV4-0
https://www.youtube.com/watch?v=dVFHr0ZV4-0
https://www.youtube.com/watch?v=dVFHr0ZV4-0


AE (aligned error)

• For a pair of residues (i and j)

• Align around one residue (i) (N, C⍺, C atoms)

• Difference at the other residue (j) (C⍺ atoms)

• Not symmetric
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Confidence metrics

• Predicted

• LDDT → pLDDT

• AE → PAE

• TM → pTM

• Confidence of the model in the 
prediction

• Correlate with prediction quality
(but not perfect)

Highly accurate protein structure prediction with AlphaFold (J. Jumper et al., Nature, 2021)



pTM

•  an be thought of as being calculated fro  PAE (but isn’t e actly in reality)
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ipTM (interface pTM)

• pTM is calculated for the whole complex

• ipTM is calculated only for the interface

• Non-interacting domains and disordered 
regions can reduce it

AlphaFold ID: AF-0000000203959827
https://www.biorxiv.org/content/10.1101/2025.02.10.637595v2

https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827


pTM and ipTM

From AlphaFold3 GitHub:

- pTM above 0.5 suggests the complex fold may be broadly correct

- ipTM > 0.8: confident; 0.6-0.8: gray zone; < 0.6: possibly failed

- The TM score is very strict for small structures or short chains:

pTM assigns values less than 0.05 when fewer than 20 tokens are involved

- For these cases PAE/iLIS/ipSAE or pLDDT may be more indicative of prediction quality

https://github.com/google-deepmind/alphafold3/blob/main/docs/output.md

https://github.com/google-deepmind/alphafold3/blob/main/docs/output.md
https://github.com/google-deepmind/alphafold3/blob/main/docs/output.md
https://github.com/google-deepmind/alphafold3/blob/main/docs/output.md


ipSAE (interaction prediction Score from Aligned 
Errors)
• Improved ipTM

• Includes only residue pairs with good PAE scores (PAE ≤ 15 Å)

• If both interacting chains contain a lot of disorder or 
accessory contacts that don’t for  the contact, it ignores 
those

• Calculated from PAE

• Not calculated by AlphaFold

• Calculated separately, from the AlphaFold outputs

• ipSAE ≥ 0.8: The predicted homodimer interface is modelled with high 
accuracy

• 0.7- 0.8: The predicted interface is likely correct with a well-arranged 
interaction

• 0.6 - 0.7: The interaction may be correct but should be interpreted 
cautiously

• < 0.6: The predicted interaction is unlikely to represent a reliable complex

AlphaFold ID: AF-0000000203959827
https://www.biorxiv.org/content/10.1101/2025.02.10.637595v2

https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827


LIS (local interaction score)

• conceptually similar to ipSAE

• Includes only residue pairs with good PAE 
scores (PAE ≤ 12 Å)

• Calculated from PAE

• Not calculated by AlphaFold

• Calculated separately, from the AlphaFold 
outputs

AlphaFold ID: AF-0000000203959827
https://www.biorxiv.org/content/10.1101/2024.02.19.580970v1

https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827


cLIS (local interaction score)

• Includes only residue pairs with good PAE 
scores

• Includes only residue pairs that are physically 
close (PAE ≤ 12 Å and Cβ–Cβ distance ≤   Å)

• Calculated from PAE

• Not calculated by AlphaFold

• Calculated separately, from the AlphaFold 
outputs

AlphaFold ID: AF-0000000203959827
https://www.biorxiv.org/content/10.64898/2026.04.14.718529v2

https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827
https://alphafold.ebi.ac.uk/entry/AF-0000000203959827


iLIS

• It is recommended to use iLIS score

• iLIS is a combination of LIS and cLIS:

• A high-confidence interaction is suggested if iLIS ≥ 0.223

https://doi.org/10.64898/2026.04.14.718529

𝑖𝐿𝐼𝑆 = 𝐿𝐼𝑆 ∙ 𝑐𝐿𝐼𝑆



PAE Viewer

For interactive visualization of PAE matrix:

https://pae-viewer.uni-goettingen.de/

You can visualize dynamic PAE plots and 
match PAE data onto predicted structures 
stored in the 
fold_<job_name>_model_<N>.cif files.

https://pae-viewer.uni-goettingen.de/
https://pae-viewer.uni-goettingen.de/
https://pae-viewer.uni-goettingen.de/
https://pae-viewer.uni-goettingen.de/
https://pae-viewer.uni-goettingen.de/


LIVIA

Browser-based tools for analyzing protein-protein interactions from structure predictions. All 
analysis runs locally in your browser — no data leaves your device and no installation is needed.

Calculates iLIS, ipSAE etc.

Web: https://flyark.github.io/LIVIA/

GitHub: https://github.com/flyark/LIVIA.git

Preprint: Kim & Perrimon 2026, bioRxiv

https://flyark.github.io/LIVIA/
https://doi.org/10.64898/2026.05.01.721633
https://doi.org/10.64898/2026.05.01.721633


  i L I S =   L I S ∙ c L I S


  p T M =     max i ⁡   (   1 L  ∑  j = 1 L   1  1 +    (      P A E  i j   d 0 ) 2 )


  T M =   max ⁡   (   1   L N  ∑  i = 1   L T   1  1 +    (     d i   d 0 ) 2 )


   d 0 = 1 . 24 ×    L N − 15 3 − 1 . 8


  T M =   max ⁡   (   1   L N  ∑  i = 1   L T   1  1 +    (     d i   d 0 ) 2 )


  R M S D =    1 N  ∑  i = 1 N   d i 2

