
OpenEye Science Brief  www.cadence.com/openeye 

Source: OpenEye CUP Presenta4on, March 2025, Santa Fe  
©2025 OpenEye, Cadence Molecular Sciences (05-2025) 
info@eyesopen.com  

Exploring Protein Conforma2onal Heterogeneity with CryoEM and Enhanced 
Sampling Molecular Dynamics 

David Wych, Junchao Xia, Tanya Jeffries, David LeBard, and Steve Muchmore 

OpenEye, Cadence Molecular Sciences, 9 Bisbee Court Suite D, Santa Fe, NM 87508 

Summary: 

• Understand biomolecular structural heterogeneity from CryoEM maps using Weighted Ensemble 
Molecular Dynamics (WEMD) 

• Automated workflows accelerate iden4fica4on of structures best matching mul4ple target maps 
• Eigen-maps help scien4sts visualize and perform quan4ta4ve comparison of dynamic behavior 

captured by both simula4on and CryoEM methods 
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OpenEye's Orion Structural Biology workflows integrate Weighted Ensemble MD SimulaKon and 
CryoEM data by guiding simulaKons based on CryoEM maps derived from heterogeneity analysis. 

CryoEM provides revolu4onary high-resolu4on 
snapshots of macromolecules in near-na4ve 
conforma4onal states. However, modeling the 
resul4ng large number of maps requires 
substan4al manual input, par4cularly when the 
protein exhibits loop or domain movement. 

 

OpenEye is acceleraKng CryoEM fiNng with fast, 
robust, physics-based soluKons. 

To address this, OpenEye's Orion Structural 
Biology workflows (Floes) offer a powerful 

solu4on - CryoEM guided Molecular Dynamics 
(MD) simula4ons. These Floes automate map 
fi]ng using Weighted Ensemble MD via two key 
methods: efficiently iden4fying simulated 
structures that best match mul4ple CryoEM 
maps simultaneously, and projec4ng protein 
mo4on onto the heterogeneity space from 
CryoEM par4cle stacks via PCA eigen-maps for 
direct comparison of simulated mo4on to that 
seen in the CryoEM experiment.  

Combining atomic models with CryoEM density 
and map-guided WEMD simula4ons allows drug 
discovery scien4sts to model flexible 
regions/loops and account for conforma4onal 
heterogeneity, accelera4ng their research.  

 


