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Atomic model refinement

T      =     TDATA       +    w * TRESTRAINTS
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Restraints

T      =       TDATA       +      w * TRESTRAINTS

TRESTRAINTS = TBOND + TANGLE + TDIHEDRAL + TPLANE + TREPULSION+ TCHIRALITY

• Too simplistic:

• No attraction terms (electrostatics, etc)

• Not using information about protein structure (secondary structure, rotamers)

• Limited to tabulated entities in the libraries (e.g., Monomer Library, GeoStd)



A better solution

T      =     TDATA       +    w * TRESTRAINTS
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AQuaRef: AI-enabled Quantum Refinement



QM calculations for proteins structures*: history of progress

* Whole protein structures, not QM/MM and other ONIOM like methods!



Time & Memory Scaling: single energy calculation



Q|R: Quantum Refinement project
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• Limitations

• Proteins only. Including other types of molecules is work in progress

• No alternative conformations

• Timing

• Same as standard refinement or 2-3 times slower

• Hardware requirement: 

• GPU laptop or a workstation

• Availability

• AQuaRef is now available in Phenix nightly builds and Q|R



Availability


