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Protein Function Prediction

Overview
L. PREESASITERE FUR S RETU - RN A . S 445, 2023. [PDE]
2. A comprehensive computational benchmark for evaluating deep learning-based protein function prediction approaches. Briefings in Bioinformatics, 2024. [PDF]
3. Protein function prediction with gene ontology: from traditional to deep learning models. PeerJ, 2021. [PDF]
4. The CAFA challenge reports improved protein function prediction and new functional annotations for hundreds of genes through experimental screens. Genome Biology, 2019. [PDF]
5. Protein function annotation using protein domain family resources. Methods, 2016. [PDF]
Evaluation Metrics
1. Alarge-scale assessment of sequence database search tools for homology-based protein function prediction. bioRxiv, 2023. [PDF]
2. Evaluation: A large-scale evaluation of computational protein function prediction. Nature Methods, 2013. [PDF]
Toolbars
1. InterPro in 2022. Nucleic Acids Research, 2022. [PDF] [Web Server]
Public Database
1. Protein sequence database: UniProt.
2. Protein structure database: PDB, AlphaFold database.

3. Protein function database: Gene Ontology, GOA.

4. Protein-ligand strcture database: BioLip.

5. Gene co-expression database: COXPRESdb, ATTED-II.

Template-Based Methods

1. QAUST: Protein function prediction using structure similarity, protein interaction, and functional motifs. Genomics Proteomics Bioinformatics, 2021. Source: structure, protein-protein
network, and functional motifs. [PDF

2. MLC: Metric learning on expression data for gene function prediction. Bioinformatics, 2020. Source: gene expression. [PDF] [Code]
3. INGA 2.0: Improving protein function prediction for the dark proteome. Nucleic Acids Research, 2019. Source: sequenc,protein-protein network, domain. [PDF] [Web Server]

4. MetaGO: Predicting gene ontology of non-homologous proteins through low-resolution protein structure prediction and protein-protein network mapping. Journal of Molecular Biology,
2018. Source: sequence, structure, and protein-protein network. [PDF] [Web Server]



Pre-Trained Model-Based Methods
1. AnnoPRO: A strategy for protein function annotation based on multi-scale protein representation and a hybrid deep learning of dual-path encoding. Genome Biology, 2024. [PDF] [Code]
2. DualNetGO: A dual network model for protein function prediction via effective feature selection. Bioinformatics, 2024. [PDF] [Code]
3. Domain-PFP: Protein function prediction using function-aware domain embedding representations. Communications Biology, 2023. [PDF] [Code]
4. CFAGO: Cross-fusion of network and attributes based on attention mechanism for protein function prediction. Bioinformatics, 2023. [PDF] [Code]
5. MELISSA: Semi-supervised embedding for protein function prediction across multiple networks bioRxiv, 2023. [PDF] [Code]
6. HiFun: Homology independent protein function prediction by a novel protein-language self-attention model. Briefings in Bioinformatics, 2023. [PDF] [Code]
7. PredGO: Large-scale predicting protein functions through heterogeneous feature fusion. Briefings in Bioinformatics, 2023. [PDF] [Code]
8. MGEGFP: A multi-view graph embedding method for gene function prediction based on adaptive estimation with GCN. Briefings in Bioinformatics, 2023. [PDF] [Code]
9. MMSMAPIus: A multi-view multi-scale multi-attention embedding model for protein function prediction. Briefings in Bioinformatics, 2023. [PDF] [Code]

10. PFmulDL: A novel strategy enabling multi-class and multi-label protein function annotation by integrating diverse deep learning methods. Computers in Biology and Medicine, 2022.
[PDF] [Code]

11. DeepFRI: Structure-based protein function prediction using graph convolutional networks. Nature Communications, 2021. [PDF] [Web Server] [Code]

12. deepNF: Deep network fusion for protein function prediction. Bioinformatics, 2018. [PDF] [Code]
Large Language Model-Based Methods
1. DeepGO-SE: Protein function prediction as approximate semantic entailment. Nature Machine Intelligence, 2024. Model: ESM2. [PDF] [Code]
2. PhiGnet: Accurate prediction of protein function using statistics-informed graph networks. Nature Communications, 2024. Model: ESM-1b. [PDE] [Code]

3. GPSFun: Geometry-aware protein sequence function predictions with language models. Nucleic Acids Research, 2024. Model: ESM2. [PDF] [Web Server]

4. DeepGOMeta: Predicting functions for microbes. bioRxiv, 2024. [PDF] [Code]

5. GNNGO3D: Protein function prediction based on 3D structure and functional hierarchy learning. IEEE Transactions on Knowledge and Data Engineering, 2023. Model: ESM-1b.
[PDE]

6. Struct2GO: Protein function prediction based on graph pooling algorithm and AlphaFold2 structure information. Bioinformatics, 2023. Model: SeqVec. [PDF] [Code]

7. SPROF-GO: Fast and accurate nrotein function nrediction from seanence throngh nretrained lanouacse model and homologv-based label diffusion. Rriefinos in Rioinformatics. 2023 .
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BiLSTM with 256 cells Self-attention layer with 10 heads

Multiple sequence alignment

Fully connected
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Output
layer

Confidence scores of belonging DNA-binding
sites for all residues in query sequence
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