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Background

Protein Complex Interfacial region

https://www.rcsb.org/structure/1ACB

Crystal structure of 1ACB
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Motivation

Model section Model refinement

Helps in accurately guiding the process of protein complex prediction

Pool of candidate structures

Best model

Refinement

Recycling



Approach

➢ Dataset curation

➢ Feature extraction

➢ Model training

➢ Quality estimation



Dataset

TestingTraining

➢ DOCKGROUND docking 
decoy set 2

➢ 180 complex targets

➢ ~18000 docking decoys

➢ DOCKGROUND docking 
decoy set 1

➢ 23 complex targets

➢ ~2600 docking decoys



Feature extraction

Edge features

Cβ

Cβ

i

j

Graph 
representation

G(nodes, edges)

Node features

➢ Amino acids 
encoding

➢ Secondary 
structure and 
solvent 
accessibility 
encoding

➢ Relative residue 
positioning

➢ MSA based 
features (NEFF)

➢ Dihedral angles

▪ Phi
▪ Psi

➢ Orientation 
between the 
connecting 
nodes

▪ theta
▪ Omega
▪ phi



Quality estimation

Initial deep learning model Target label

➢ Graph neural network

➢ Ideal for learning for 
graph representation

➢ Regression problem

➢ For each edge (local 
quality)

➢ di = 10

➢ Global quality



Evaluation metrices

➢ Ground truth:

➢ Observed s-score

➢ iRMSD (if time permits)

➢ Pearson correlation between globalquality and the s-score

➢ Spearman correlation between globalquality and the s-score

➢ Kendall’s Tau correlation between globalquality and the s-
score



Competing methods (if time 
permits)

➢ DOVE

➢ GNN-DOVE

➢ DeepRank



Milestones
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