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A bit of history
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Systematic FFT based sampling
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ldeas —
Can we sample more if the modelis not confident-
How do we combine the samples from different approaches?
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Pytorch-AF — Customizable Alphafold-stlyle architecture- Local
refinement
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Global models Peptide and Phosphorylated interactions

@ Data collection ® Clustering @ Alphafold model o W
Search for phosphopeptide-protein HHsearch against the PDB100 database i 2
complexes in the PDB 6 get a non-redundant test set 51 Input encoding Q) J\
- (MSh encoder)

Protein 1

Protein

r A Al
sequence MSAs -
P — EI [ | shape: — E _ Shape: AR
Va4 Peptide - 20%128  peptide [ 20x128 ) =
"o sequence MSAs [
U W Ul
Phosphorylation (5] Shape:
i s o 1%128
© Preprocessing
Protein sequence Peptide sequence
'S T (A A B R B 6 [ & ABUVMORRDS SR 5.2 The Evoformer
‘ ‘ r -
£ )
© MSAs generation - R A
Evoformer ' Evoformer Evoformer . A
CESNAENENERAES Y ANOESEBEEESE 48 blocks N blocks 48+N blocks| \, g
& Fls TAKABRFEGHAR 3HEBLW|s|RRMS AR 4
“FESs TASEARBEEGHAT YHEVMV[SIRRLSSR
BEATAABRBEEEAR ~EBELUNVERRLDRASR
HESTAABRBEGEAA #HELDVITIHELT TR
Phosphorylated residue " cropping 5.3 The structure module 5.4 The confidence
A prediction module
‘ Can be trained separately
— -
r |
-4 residues +4 residues E/B/E\;’ Al K
_ S layers
Creating binary masks
Phosphorylation mask Peptide loss mask \_/‘
Adjustable
000010000 >5A <SA <5A >5A) <5A <SA <SA <5A <SA K du::‘ng
‘ training

Minimal distance to protein chain is

1 Phosphorylated residue greater or less than a threshold of 5 A

prediction ion -

Additional recent complexes model trained on
recent Data

Glukhov et. al, Biorxiv 2024; Averkava et.al
in preparation



The Pipeline

Monomer | o FFT Sampling
Ensembles

AF2.1, AF2.3; Clustering/

‘ Templat J — Custom model — INECLCA7%)l === Confidence+Population
emplates

weights; Contacts ranking
enabled/disabled

( AF3-Server

What we did as human group — keep sampling more (bigger ensemble of monomers for FFT , more
seeds for
AF models)

Ghani et. al 2021
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In antibody we do the focused sampling in CDRS (special potential). Monomer Ensembles
from AF models




Antibody/Nanobody




Improved antibody modeling

Finetuned model for antibody
prediction

5.1 Input encoding
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DockQ — (0.69 - >0.71)

Human group (MD Sampling starting from ClusPro followed by AF -

Refinement)




ClusPro 3 beta

Submit a new job

Please input either a PDB ID or select a file for upload.

Title:

Ensemble Mode
Rec ensemble:

Lig ensemble:

Fasta Mode
Temp input file:
Model type:

Fasta inputs:

Chain mapping:

Interchain contacts:

Name of your job (optional)

Choose File no file selected

Choose File no file selected

Choose File no file selected

Mhcfine B

Mapping from fasta to pdb, AB in fasta XY in pdb A:X B:Y

Interchain contacts ABC C

4 Please enter protein fasta chain id and fasta seq, one per line A:FASTA
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