
Aligning Language Models and Knowledge 

Graphs for Biomedical Applications



Different data formats …

Biomedical data is multimodal

… require different processing methods   
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▪ Unstructured data 

▪ Language Models, and more recently 

Large Language Models, can process 

large volumes of text

Biomedical data is multimodal

Biomedical Text
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▪ Structured data representation

▪ Nodes = biomedical concepts (e.g., diseases) & 

Edges = relationships (e.g., causes)

▪ Knowledge Graph Embeddings are applied to 

map entities into a low-dimensional vector space

Biomedical data is multimodal

Biomedical Knowledge Graphs
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Challenges

How to integrate and leverage both types of information …

… to derive new biomedical insights?
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Team Project Goal: Mapping Biomedical Text to KG

i.e., mapping gene-disease relations from text to links in the graph
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How to map relationships between biomedical concepts in literature to KG?
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1. Collect data 

2. Create entity representations

▪ Generate representations of the same concept 

(e.g., a disease) from unstructured text (e.g., w/ 

pre-trained language models) & structured data 

(e.g., w/ KG embeddings)

3. Design a mapping function

▪ How to map the  relationships between concepts 

in literature to KG triples?

4. Evaluate performance

▪ i.e., on protein interactions, gene disease 

associations, drug interactions

Tasks
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Requirements

➔ Duration: 6 months
➔ Number of participants: min 2, max 8

◆ Applying as a group is possible!

➔ Prerequisites:
◆ One of Machine Learning, Knowledge Graphs, Data Mining AND
◆ One of Text Analytics, Advanced Methods in Text Analytics AND 
◆ Knowledge in Python

➔ Interest in knowledge representation learning & NLP
➔ Biomedical knowledge not required 

➔ Applicable: Business Informatics and MMDS

➔ Instructors: Andreea Iana, Rita Torres de Sousa
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