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1- INTRODUCTION 3- METHODOLOGY

ProilnterVal- Bioxtal Web Server Framework

e Proteins are the fundamental building blocks of cells as
they regulate several biological processes through
sophisticated interactions.

« They physically interact through the specific regions
called Protein-Protein Interfaces (PPls) to form
functional complexes.

« Understanding the characteristics of these interactions is
essential for advancing drug development'?.
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« X-ray crystallography is used to retrieve 3D protein
structures which resulted in 80.2% of all structures in the
Protein Data Bank (PDB)°.

e These structures are mostly reliable but some problems

Figure 1. PPIs

exist causing artifacts and misleading conclusions®.
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Figure 2. X-ray crystallography

« The purpose of this study is to present fast and user-
friendly web server, ProlnterVal-Bioxtal, which provides
enhanced insights into protein complexes.

« The server implements the novel graph-based deep
learning methodology based on learned
representations.

« Consequently, discrimination of biological interfaces
from crystallographic artifacts will be possible.

« The ProlnterVal-BioXtal server is freely available at
https://3dpath.ku.edu.tr/prointerval-bioxtal/.
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Dataset: contacts are calculated
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e Benchmark dataset’: 1677 homodimers
o Test set

Home Tutorial Reference COSBI | L3 b

ProilnterVal - Bioxtal Web Server

Below you can try our prediction algorithm by entering the four letter PDB code of a

protein or uploading your own structure file that is in the PDB format with the chain
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identifiers.
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Figure 4. The server accepts a PDB file or PDB ID to fetch the structure as an
input. If it is a multimer, the user should specify two chain identifiers of interest.
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Prediction Results

Predicted interface class: Biological

Predicted class probabilities: 0.744 (biclogical) / 0.256 (crystallographic)

Investigated interface: 2RKB A vs B

Interface Visualization

Interacting chains are colored in Jolue, Interface residues are highlighed with crange/navy#p

Figure 5. Results page.
« Two predicted probabilities are displayed both for

the biological and crystal contacts; the higher
probability determines the label.
« An informative and fast tool.
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9- DISCUSSION

ProlnterVal-Bioxtal addresses a fundamental challenge in

structural biology by utilizing graph-based protein
representation which can detect complex interactions
and dependencies, with a promising accuracy level.

Sequential and spatial relationships between the
residues on the interface are determined.
Essential features of the PPls are captured.

Overcomes the limitations of handcrafted calculations.

4- RESULTS

1 a. Comparing performance with existing tools (DC Dataset)
« The server outperforms existing
classifiers tested on the DC dataset”.
e 90% accuracy, 90% precision and
90% F1 score on the test set.
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0855 b. Evaluation of the model on benchmark test set
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Figure 6. Evaluation of ProlnterVal-Bioxtal on the test set. a) The performance of ProlnterVal- s
Bioxtal on the test set, DC°, compared with 5 state-of-the-art existing tools. b) The method is 0 805

evaluated on benchmark’ dataset. Accuracy Precision  Specification  Sensitivity F1Score
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