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Bioactive peptides are often envisioned as the future of therapeutics. Indeed, peptides have 
many attractive properties such as a high specificity and few toxic effects. They are versatile 
molecules, with the potential to interact with a great variety of protein targets. However, it can 
be extremely costly to identify suitable bioactive peptides. In that context, numerical methods 
able to forecast the effect of given peptides, or identify interesting ones, are very useful. For 
this goal, exploring the possibilities of Artificial Intelligence and more specifically Large 
Language Models (LLMs) is a promising road as pretrained protein LLMs are available and 
becoming increasingly efficient [1]. These models are trained on huge protein datasets to learn 
meaningful representations of proteins and can be adapted (or finetuned) on many protein-
related tasks.  
Our goal is to use these LLMs to de novo generate peptide binders to a given protein using 
only its sequence. Two algorithms exploiting LLMs for the task at hand already exist, 
PepPrCLIP and PepMLM [2]. Other approaches inspired by language translation are also 
explored. To validate the generated peptides, a combination of docking and molecular 
dynamics tools is exploited with the objective to understand the interactions between the 
peptides and the protein, and estimate their binding affinity.  
As a test target, the sequence of the MD2 protein is used to generate peptides that are 
subsequently analyzed into the TLR4/MD2 complex. This complex is involved in the 
recognition of bacterial lipopolysaccharides and highly implicated in obesity-associated 
inflammation [3], To prevent this, a competitive peptide antagonist of the receptor is particularly 
interesting to identify.  
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