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6,802 compounds
1,984 detected
4,818 inferred

“The Chemical Complexity of Food and Implications for Therapeutics”
Menichetti G., Barabási A.-L., Loscalzo. J. – New England Journal of Medicine, 2025 (In press)



Biases of the current AI models
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How Much Nutrient is in a Food? 

“Nutrient concentrations in food display universal behaviour”
Menichetti G., Barabási A.-L. - Nature Food, 2022
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Key Publications
•Prediction of chemical annotations and concentrations in food

• The unmapped chemical complexity of our diet. (Nature Food, 2019)
• Nutrient concentrations in food display universal behavior. (Nature Food, 2022, Journal Cover)
• The use of genomics-based annotations towards the study of the molecular composition of edible plants. 

(Under Review in Nature Food, 2023)
• Estimating Nutrient Concentrations in Food Using Untargeted Metabolomics. (Under Review in Nature 

Food, 2024)
•Text mining of the literature to identify the chemical composition of food ingredients

• Exploring food contents in scientific literature with FoodMine. (Scientific Reports, 2020)
•Embeddings of chemical compounds for structural characterization

• Identification of potent inhibitors of SARS-CoV-2 infection by combined pharmacological evaluation and 
cellular network prioritization. (iScience, 2022)

•Protein binding prediction for naturally occurring compounds and drugs with network sampling strategies
• Improving the generalizability of protein-ligand binding predictions with AI-Bind (Nature Communications, 

2023)
• An AI pipeline to investigate the binding properties of poorly annotated molecules. (Nature Reviews 

Physics, 2022)
• CPIExtract: A software package to collect and harmonize small molecule and protein interactions. (Under 

Review in Bioinformatics, 2024)
•Network Medicine and Food

• Molecular interaction networks and cardiovascular disease risk: the role of food bioactive small 
molecules. (ATVB, 2023)

• NetMedPy: A Python package for Large-Scale Network Medicine Screening. (Under Review in 
Bioinformatics, 2024)

•Environment-Wide Association Study (EWAS) for foods and nutrients
• A systematic comprehensive longitudinal evaluation of dietary factors associated with acute myocardial 

infarction and fatal coronary heart disease. (Nature Communications, 2020)
•Quantification of food processing, food supply quality, and related health consequences

• Machine learning prediction of the degree of food processing. (Nature Communications, 2023)
• Prevalence of Processed Food in Major US Grocery Stores. (Nature Food, 2025)
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