
 
Abstract:  Cryo-electron microscopy (cryo-EM) is essential for determining high-
resolution three-dimensional maps of biological macromolecules, which subsequently 
facilitate atomic model generation. The atomic models and their corresponding cryo-EM 
maps are archived in the Protein Data Bank (PDB) and the Electron Microscopy Data Bank 
(EMDB), respectively. In this study, we present a robust hierarchical modeling approach 
that quantitatively links cryo-EM maps with atomic models. Our model accounts for 
parameter variations based on atom types and amino acid categories, effectively 
capturing the nuanced influences of the local electron distribution environment. By 
applying the minimum power divergence method, we derive robust estimates that 
minimize the impact of outliers. The effectiveness and robustness of our approach have 
been validated through applications to both simulated and real datasets. 
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