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ABSTRACT
Recent advances in artificial intelligence, particularly Transformer-based architectures and multimodal learning, are rapidly reshaping modern bioinformatics. Originally developed for natural language processing, Transformer models have demonstrated remarkable ability to learn contextual representations from complex biological data, enabling new approaches for biological findings.

In this presentation, an intuitive overview of representation learning and biological language models will be provided. Core concepts including embeddings, self-attention, contextual representation learning, and multimodal integration will be discussed to illustrate how biological sequences and heterogeneous biomedical data can be analyzed similarly to language.

Applications in drug repurposing, protein and sequence analysis, and multimodal omics integration will be presented as representative examples of modern AI-driven bioinformatics. In addition, the role of explainable artificial intelligence approaches, including SHAP and attention-based interpretation methods, will be highlighted for the translation of deep learning predictions into biologically meaningful interpretation.
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