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Introduction  
AI2BMD, short for "AI-powered ab-initio bio-molecular dynamics," is a groundbreaking AI framework 
developed by Microsoft Research AI for Science. It leverages AI to simulate protein movements with 
unprecedented accuracy and speed, revolutionising the field of drug discovery and protein design. 

How AI2BMD Works  
AI2BMD operates by breaking down large proteins into smaller units to pre-train the AI model. It 
uses a dataset of 20 million snapshots, the largest of its kind, and employs the open-source 
VisNET foundation model for molecules to calculate energy and atomic forces. This approach 
allows AI2BMD to quickly and accurately simulate protein movements, such as folding and 
unfolding, which are critical for drug discovery. 

 

 

Figure 1. The flowchart of AI2BMD. 
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Key Features and Advantages 

1. Ab Initio Accuracy: AI2BMD can compute proteins with more than 10,000 atoms with ab 
initio accuracy in just a few seconds. This level of precision is crucial for processes such as 
drug binding and enzyme catalysis. 

2. Flexible Protein Motion: AI2BMD can resolve flexible protein motion that classical methods 
often miss, aligning simulations with wet lab experiments. 

3. Speed and Efficiency: The AI approach enables rapid simulation of protein dynamics, 
significantly reducing the time required for drug discovery and protein design. 

Conclusion  
AI2BMD represents a significant advancement in the field of protein dynamics, offering a powerful 
and efficient tool for simulating protein movements. Its approach and ab initio accuracy provide 
unique advantages, making it an invaluable asset for researchers and industry partners. 
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