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Motivation

Protein-protein interaction highly important for drug
discovery and design

Experimentally: cost, time ...

Recent Development in protein structure prediction
Computationally: Predict protein-protein interface [1-4]
Sequence-driven model can improve interface intensity



Primary Approach

Dataset

® 3 D COmPIeX(http://shmoo.weizmann.ac.iI/eIevy/3dcompIexV6/Home.cgi)

—760 complexes

—QS30 train (1200 monomers)
—QS30 validation (296 monomers) set

o D BS (https://dataverse.ha rvard.edu/dataset.xhtml?persistentld=doi:10.7910/DVN/H

937KK)

—230 complexes


http://shmoo.weizmann.ac.il/elevy/3dcomplexV6/Home.cgi
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/H93ZKK

Proposed Method

* Sequential property of protein (sequence of
amino acids ...)

* Al method that leverage sequential information
* LSTM/GRU



Method Overview
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Features

* Sequence-based features: FASTA sequence,
PSSM, MSA

* Structure-based features: 3D-coordinates, SS,
SA, contact count, angles



Output

* Interface intensity
* Will discretize the distances to |10 bins

* <3, <4, <5, <6, <8, <10, <12, <15, <20, and >20
Angstroms

* Predicts first 9 labels



Methods to Compare

* two recent state-of-the-art interface prediction
methods:

e BIPSPI[I]
* PINet[2]




Validation on QS30 validation
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Validation on QS30 validation

3

0.42 .02 .04
4 57 8 27
5 .59 2 3
6 .63 24 .35

.68 3 42
|0 .67 .34 46
12 .65 43 Sl
|5 61 72 .66

20 .68 99 8

-11 -



Comparison with other methods (ZDOCK)

Method | preciion | ROCAUC
Baseline .55 .65
Plnet 492 75
BIPSPI .39 .82

Working on more benchmarking
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Ablation Study

On features

ROC-AUC PR-AUC m

Baseline

w/o MSA-embed 78 45 59
w/o sequences + pss 76 41 58
m

w/o structural 57 20 42

On Architectures

m_ PR-AUC m

Baseline
Transformer 69 33 6l
BiLSTM 76 4? 53

BiLSTM+Attention 55 23 |6
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Questions?
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