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Introduction. Recently, the appearance of deep learning based computational models such as AlphaFold (AF) has been a breakthrough in structure prediction and is transforming research in protein structure prediction. Although AF3 may be a useful tool for predicting protein-antibody structures, it is still uncertain how well this prediction reflects the actual structure.
Aims. In this study, we focused on the binding between antigens and antibody drugs and investigated the validity of antigen-antibody interaction predictions using AF3.
Methods. We targeted seven antigens, for which AF3 demonstrated high accuracy in predicting their individual three-dimensional structures, and 14 antibody drugs that target them. The full-length amino acid sequences of the antigens were obtained from UniProt, while the corresponding amino acid sequences for the antibody drugs were sourced from DrugBank Online and KEGG. We input the amino acid sequences of the antigen, along with the heavy and light chain Fabs of the antibody drug, into the AF Server to obtain the ipTM score, an indicator of the prediction accuracy for the complex structure.
Results. Among the 14 combinations of target antigens and antibody drugs, five pairs had an ipTM score between 0.6 and 0.8 (gray zone), and two pairs had 0.8 or higher (high-quality prediction). While known interacting pairs showed high ipTM scores, there were instances where non-interacting pairs also exceeded an ipTM of 0.6. For the TNFα monomer, the ipTM scores with the anti-TNFα antibodies adalimumab and certolizumab were approximately 0.6. However, since TNFα forms a homotrimer, inputting three TNFα molecules as the AF3 query increased the ipTM to about 0.8. Furthermore, for some antigens exceeding 200 amino acids, the interaction prediction was significantly improved by extracting and inputting the domain sequence near the epitope.
Discussion. It was challenging to accurately predict antigen-antibody drug binding using the full-length amino acid sequences corresponding to the protein monomers with AF3. On the other hand, it may be possible to improve prediction accuracy by optimizing the input query, for instance by defining the correct oligomeric state or using specific protein domains.
