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1. In introduction section, expand slightly on the background of bioinformatics and its significance to provide more

context.

2. While the introduction cites diverse applications of LLMs in other domains, consider adding a few more examples from

the bioinformatics field to reinforce the relevance of this analysis.

3. Highlight the specific impacts of LLMs on each application (e.g., drug discovery, protein structure prediction) to

demonstrate their direct contributions to bioinformatics research.

4. Elaborate on how LLMs enhance the prediction of drug-target interactions and how this improves the overall drug

discovery process.

5. Provide concrete examples of how fine-tuned language models have already been integrated into clinical decision

support systems, showcasing their tangible benefits to healthcare professionals.

6. In the conclusion, dedicate a paragraph to the significance of validation. Highlight the need for benchmark datasets,

reproducibility standards, and a rigorous validation process before translating LLM-derived insights into real-world

applications.

7. Within the challenges section, discuss the paramount importance of data privacy in handling sensitive patient

information.

8. Provide a succinct overview of ongoing efforts in optimizing computational resources for LLMs.

9. Concise discussion of the inherent challenges associated with each application, addressing potential pitfalls and

limitations is need to be incorporated.

10. Mention specific evaluation metrics commonly used in bioinformatics (e.g., AUC-ROC for classification tasks) and

explain how these metrics play a role in assessing model performance.

11. In the conclusion, outline potential future directions in fine-tuned LLM research in bioinformatics, such as exploring

multi-modal data integration, cross-species analysis, or longitudinal data modeling.

12. Consider including illustrative figures, diagrams, or tables to visually represent the applications, challenges, and

solutions discussed throughout the article.
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