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The native structure is determined only by the protein's amino acid sequence.

B A C K G R O U N D :  A N F I N S E N ' S  D O G M A



CON S E R V A T I ON
Protein structure and function are more highly conserved than sequence!



C R I T I C A L  A S S E S S M E N T  O F
S T R U C T U R E  P R E D I C T I O N  ( C A S P )



H O M O L O G Y  M O D E L L I N G

an intuitive solution, but ....



H O M O L O G Y  M O D E L L I N G

an intuitive solution, but ....

it’s limited to known folds and template

availability!

Many protein families has no

representant in PDB!



S W I S S  M O D E L

homology modeller using templates from

AlphaFoldDB and/or PDB



A l p h a F o l d



R o s e T T A F o l d



E SM f o l d



C o l a b F o l d
Offers the ability to run slightly simplified ESM, AlphaFold and

RoseTTaFold models in Google Colab.

O p e n F o l d
An AlphaFold based model using Torch and some adjustments in terms

of computing complexity.

O T H E R  T O O L S

I - T a s s e r
hierarchical approach to protein structure prediction and structure-

based function annotation from Zhang Lab. Possibility to define own

template or to exclude some templates from PDB.



OpenComplex support almost all features from

Alphafold 2 and OpenFold, and introduces some new

features:

Reimplemented Alphafold-Multimer models.

RNA and protein-RNA complex models with high

precision.

Kernel fusion and optimization on >=Ampere GPUs,

brings 16%

Op e n C om p l e x



Comparison



A V A I L A B I L I T Y

30 30



B E S T  Q U A L I T Y ?
CAMEO (Continuous Automated Model

EvaluatiOn): models are evaluated against

reference structures released by the PDB on

a weekly basis.



T I M E



Q 8 I Z Q 5 -  M Y  T E S T

SwissProt: 3 minutes

ColabFold: about 5 minutes to download packages +

CF (AF): 3 minutes, CF (ESM): 1,5 minutes

ESM through webserver: seconds



S I M I L A R I T Y  O F  R E S U L T S ?



check the availability of structures you need in databases,

analyze their quality

analyze the number of structures you want to predict, the

number of amino acids in them (ESM is limited to 400, in AF Db

is 1280) and the computer resources (some models need

modern GPUs, Google Collab has limitations etc.)

consider the time you have (some tools need minutes, some

webservers need hours...)

consider the nature of the proteins you want to analyse

H O W  T O  C H O O S E  T H E  T O O L ?



R E F E R ENC E S
https://www.science.org/doi/full/10.1126/science.ade2574?casa_token=D9NpbpC-

js4AAAAA%3ABl_654xMkbVyo632UOnRpqjR2ovEW_0yh7f2NJDA4V4qT3PrPwq_7Eix1435vz7o3SNkCQqTKkmZDRA

https://ramith.fyi/esm-2-evolutionary-scale-prediction-of-atomic-level-protein-structure-with-a-language-model/

https://www.cameo.com/

https://www.uniprot.org/

https://www.nature.com/articles/s41586-021-03819-2

https://www.sciencedirect.com/science/article/pii/S0041010123003707

https://predictioncenter.org/

https://www.blopig.com/blog/2021/07/alphafold-2-is-here-whats-behind-the-structure-prediction-miracle/


