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The challenge
sequence

MDVFMKGLSKAKEGVVAAAEKTKQGVAEAAGKTKEGVLYV
GSKTKEGVVHGVATVAEKTKEQVTNVGGAVVTGVTAVAQK
TVEGAGSIAAATGFVKKDQLGKNEEGAPQEGILEDMPVDP
DNEAYEMPSEEGYQDYEPEA

 alignment      

+

(optional)

Prediction categories

● Disorder - Disordered regions

● Binding - Binding residues inside 
disordered regions

● Nucleic Acid binding - Residues inside 
disordered regions that bind DNA/RNA 
molecules

● Linker - Entropic chains
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The CAID cycle

● Ground truth generation

○ Literature curation (DisProt) 

● Prediction

○ Execution of stand-alone software 
(containers)

● Assessment

○ Accuracy & Technical evaluation

● Report

○ CAID & CASP conferences
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Execution pipeline
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Python script

File system management
Control jobs

Check and collects output

DBs & models

Cluster

Submitted predictor



Methods

44 containers 71 outputs

40 disorder

31 binding

● 22 packages are new, i.e. not tested in CAID 1

● 18 packages also available as web servers

Container size 
(Gb) # containers

< 0.5 14
> 0.5 9
> 1 13
> 2 5
> 3 3
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1 second

10 seconds

~1.5 minutes

~16 minutes

Average execution time per protein (containers)

● Additional execution time is included

○ BLAST

○ …

● Image instantiation time not included

● Some containers include both fast 
and slow predictors 

○ MorfChibi / MorfChibi light

○ SPOT-Disorder / 
SPOT-Disorder-single

○ …
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CAID-2

Ground truth
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DisProt
Manually curated annotations of 
from the literature

Community

● 40 curators
● 30 laboratories
● 20 countries
● 2 reviewers

disprot.org
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Disorder annotations in DisProt

P46527
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Experimental methods in DisProt
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CAID-2 benchmark proteins
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CAID-2 benchmark sequence identity
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Reference definition - Disorder

Disorder Disorder-NoX

Remove X-ray annotationsMerge

Positives

Negatives

DisProt disorder (Circular dichroism)

DisProt disorder (X-ray missing residues)
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Reference definition - Disorder & PDB

DisProt disorder (Circular dichroism)

DisProt disorder (X-ray missing residues)

Disorder-PDB Disorder-PDB-Fill

Combine and fillCombine

Positives

Negatives

PDB observed residues

Excluded
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Reference definition - Binding / Linker

DisProt disorder (Circular dichroism)

DisProt disorder (X-ray missing residues)

Binding / Linker / 
Binding-NucleicAcid

Binding-Disorder / 
Linker-Disorder

CombineExclude disorder

Positives

Negatives

DisProt binding / linker

Excluded
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Class distribution - Disorder
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Class distribution - Binding
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Class distribution - Linker
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CAID-2

Assessment
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Assessment

● Predictors thresholds are selected in order to optimize the F1-score in the considered 
benchmark

● Statistics are provided both at the dataset level or averaged over targets

● Baseline

○ Random

○ Shuffled dataset →Class imbalance at the dataset level is preserved

● Assessment code

○ CodeOcean capsule - https://codeocean.com/capsule/2223745/tree/v1

○ GitHub (“v2” branch → CAID2) - https://github.com/BioComputingUP/CAID 
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AlphaFold & disorder

Piovesan D, Monzon AM, Tosatto SCE. Intrinsic protein disorder and 
conditional folding in AlphaFoldDB. Protein Sci. 2022. 31(11):e4466

● AlphaFold-disorder 

○ 1 - pLDDT

● AlphaFold-RSA 

○ DSSP relative solvent accessibility)

● AlphaFold-Binding

○
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DP02342 - P06837

● Neuromodulin

● Fully disordered protein

● Average Fmax ~ 0.96

AlphaFold-disorder threshold

PDB 
observed
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DP02959 - P42527

● Myosin heavy chain kinase A

● X-ray missing residues evidence

● Average disorder Fmax ~ 0.1

PDB 
observed

AlphaFold-disorder threshold
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DP03635 - P81605

● Dermcidin

● Average Fmax ~ 0.74 (Disorder-PDB), ~ 0.45 (Disorder-NoX)

● Circular dichroism and NMR evidence 

AlphaFold-disorder threshold

PDB 2KSG
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Disorder-NoX (no X-ray)

Dataset evaluation Target average
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Disorder-NoX (no X-ray)
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Binding
Dataset evaluation Target average
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Binding
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Binding-NucleicAcid
Dataset evaluation Target average
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Binding-NucleicAcid

30



DP02759 - Q14181

● DNA Polymerase Alpha subunit B

● X-ray missing residues evidence

● Average Fmax ~ 0.65

Linker

Linker

AlphaFold-disorder threshold
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DP03058 - Q58F21

● Bromodomain testis-specific protein

● X-ray missing residues and NMR evidence

● Average Fmax ~ 0.39

Linker

Linker

AlphaFold-disorder threshold

32



Linker
Dataset evaluation Target average
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Linker
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