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Artificial intelligence
Machine learning

Deep learning



What is artificial intelligence?

Artificial intelligence
Imitation of human intelligence in computers

Machine learning
Computers learn decision rules from examples

Deep learning



What can we do with AI?



Natural language processing 





AI chatbots

ChatGPT
Google Gemini
Microsoft Copilot
HuggingChat
Claude
Perplexity



Computer vision



Image analysis

Classifying and 
scoring images

Counting and 
tracking objects

Distinguishing
structures



AI-based diagnostic tools

Faster and 
more accurate

diagnosis



Structural biology







Robotics



Robotic surgery

15https://www.youtube.com/watch?v=XeYeAzsQ1-U



AI-supported transport/surveillance



Personalized health care



Health apps and speech recognition for 
collection of patient history

Structured and
comprehensive
patient history



AI-based predictions for personalized 
medicine

Classification
Disease subtype
Patient metabolism
…

AGCCTGA
Treatment 1

Classification
Disease subtype
Patient metabolism
…

GGCCTGA
Treatment 2



AI image
analysis
(e.g. CT)

AI-generated
3D model

Custom-made implants

3D printing AI-assisted 
surgery

AI-assisted 
monitoring



Other applications



AI for omics analysis

• Denoising 
• Peak calling
• Variant calling
• Clustering
• Outlier detection
• Spatial omics analysis
• Multi-omics integration
• …



AI for drug development

Drug discovery
Gene-disease mapping
Biomarker discovery
Drug repurposing
Drug target identification
Lead ranking
Adverse event prediction

Clinical trials
Patient identification
Patient monitoring
Pharmacogenomics
Regulatory document preparation

Pharmacovigilance
Adverse event detection
Drug-drug interaction mapping
Patient data anonymization



AI for public health monitoring



Is AI the doctor and scientist of the future?
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Using AI for medicine/life science is 
challenging





Take home message

Machine learning has MANY applications in 
medicine/life sciences

but ensuring its responsible use is a MAJOR 
challenge
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