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Introduction
Molecular flexibility has raised great interest amongst the
CryoEM community, as it supposes a step forward in the
study of molecular structure and function. Typically, 3D
classification has been preferred to study molecular
flexibility, but it has proven insufficient when the goal is to
describe a molecule's conformational landscape. Luckily, it
is possible to go a step before and study heterogeneity at
the level of particles, where a larger number of states can
be identified.

Following the aforementioned idea, we introduce a new
formulation based on a mathematical basis to model
continuous flexibility at the level of CryoEM particles. The
information computed by this new method can be
represented in a low-dimensional mapping that can be
used to analyze and retrieve the conformational states
represented by the different images.

Methods Results
• Displacement finding problem:
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• Definition of 𝑔𝑔𝐿𝐿 based on the new basis:
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• Definition of the basis

𝑍𝑍𝑙𝑙,𝑛𝑛,𝑚𝑚 𝑟𝑟 = �𝑅𝑅𝑙𝑙,𝑛𝑛1 (𝑟𝑟)𝑦𝑦𝑙𝑙𝑚𝑚(𝜃𝜃,𝜙𝜙)

Being �𝑅𝑅𝑙𝑙,𝑛𝑛1 (𝑟𝑟) the Zernike Polynomials and 𝑦𝑦𝑙𝑙𝑚𝑚(𝜃𝜃,𝜙𝜙) the 
real Spherical Harmonics
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• Zernike3D basis allows studying molecular motions
effectively thanks to the decomposition on varying
frequency movements

• The application of this new tool to particle images
results in a high-dimensional coefficient space where
conformation and continuous motions can be identified

• Conformations can be retrieved at the level of particle
refinement (high number of images) or volume
deformation (low number of images)
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