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The biomedical knowledge (from biology and medicine) continues to accumulate at an 

exponential pace, well beyond our individual comprehension limit. Recently, the old knowledge 

extraction technologies based on syntactical matching, were replaced by semantical methods 

based on word embedding where word recognition is not based on some letter-based distance 

but on vector distances such as Euclidean or Cosine. However, the knowledge extraction 

challenges have remained the same, such as the diverse biomedical data types (time series, 

pictures, movies, codes, sequences, etc.), protected status (no sharing of medical data online, at 

least in some countries), rapid rate of knowledge change, limited computed capability for training 

the new large models. In this talk we would explore several methodologies applied in two of our 

US-National Institute of Health (NIH) projects related to knowledge extraction for the 

identification of biological pathways and nurse texting patterns in nursing homes. In the first 

project, we explored various methods such as convolutional nets/text natural language 

processing (NLP), large language models (LLM), retrieval augmentation generation (RAG) LLM 

training and LMM fusion. Finaly, the extracted knowledge was introduced in a knowledge graph 

where the knowledge was harmonized, and some new knowledge was inferred using Graph 

Transformers. In the second project, where the data could not be shared online, we explored an 

ontology driven method and compared it with an LLM driven approach where several training 

methods, that require low resources, such as reinforcement learning, direct preference 

optimization (DPO) and quantized low-rank adapters were employed. One of our questions in this 

project was if the biomedical ontologies were still relevant for knowledge extraction in the era of 

LLM. Some remarks related to biomedical knowledge extraction for personalized medicine will 

conclude the talk. 


