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The book “Computing machinery and 

intelligence” by Alan Turing was published.
1950

1956

John McCarthy described the term Artificial 

intelligence as “the science and engineering of 

making intelligent machines”.





Generative AI (GenAI) enables 

computers to create new content by 

learning patterns from data.
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Artificial Intelligence (AI) refers to the 

ability of computers to emulate human 

thought and perform tasks in a real-world 

environment.

Machine Learning (ML) trains computers 

to learn from data and improve with 

experience without being explicitly 

programmed to do so. 

Deep Learning (DL) uses artificial neural 

networks inspired by the human brain.



Learning Supervised Unsupervised

Dataset labelled unlabelled

Aim Predict outcome Discover hidden 

patterns

Learning approaches





Yu, K. H. et al.,

Nat Biomed Eng, 2(10), 719–731 (2018)



A multi-omics approach for complex diseases

e.g. Alzheimer, diabetes, cancer, autism, 

arthritis, multiple sclerosis, heart diseases, …



Babu, M. et al.

Molecular & Cellular Proteomics,

22, Issue 6, 100561 (2021)

Environmental factors, lifestyle and 

diet contribute to modulating the 

different layers of biological 

regulation, from the epigenetic 

landscape and gene expression to 

protein and metabolite profiles.



Wu, Jingyue et al.,

Frontiers in molecular biosciences,

vol. 10 1337373 (2024)

AI/ML can bridge the gap



[("artificial intelligence" OR "machine learning" OR "deep learning") AND

("diet" OR "nutrition" OR "food" OR "dietary assessment" OR "eating")]





DL-based model predicts endpoint 

metabolite concentrations based on 

baseline microbial compositions



Biological aging clocks

Biological aging clocks: computational models that estimate biological age.

● Omics-based:

○ epigenetics-based

○ proteomics-based

○ metabolomics-based

● Clinical-based:

○ blood-based

● Imaging-based:

○ MRI-based



multi-omic BioAge biomarkers were lower in 

calorie restriction (CR) practitioners and 

endurance athletes (EX) than controls 

consuming Western diets (WD)



but still largely unexplored…

What about nutrition-based clocks?



Concluding remarks

● Artificial Intelligence plays a key role in both integrating and analyzing multi-

omics and clinical data for the study of complex conditions;

● In the nutritional field, AI is emerging as a tool for the personalization of 

nutritional therapy but is not yet well established in nutritional practices;

● Biological aging clocks show that diet can influence our biological age, but 

“nutrition-informed” clocks are still a frontier and a promising field for future 

research.
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