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   Background 

Neutron macromolecular crystallography (NMC) can play a critical role in structural biology and 
functional genomics by providing accurate information on the positions of the protons and water molecules at 
active sites of enzymes that will enable the elucidation of the mechanistic details involved in their function. In 
order to exploit the high neutron flux that will become available by 2006 at the Spallation Neutron Source 
(SNS), and to leverage the enormous interest shown by the macromolecular crystallography community, it is 
proposed to develop a dedicated best-in-class high throughput and high resolution time-of-flight single crystal 
macromolecular neutron diffractometer (MaNDi) at the SNS high power target station (HPTS). Design 
calculations show that the data rates at the MaNDi instrument will be over 50 times greater than those for the 
best existing facilities. Furthermore, it will enable studies of crystals with larger lattice constants than is 
possible at the current facilities for NMC. It is expected that the unprecedented high data rates and resolution 
with MaNDi for the high resolution neutron macromolecular crystallography (NMC) will greatly advance the 
fields of structural biology and enzymology. 
   Objective 

• To discuss the exciting opportunity that exists at the SNS for the development of a powerful facility for high 
resolution neutron macromolecular crystallography (NMC). NMC has been proven to provide accurate 
positions of hydrogens, protonation states of the atoms and the hydration in biological macromolecular 
crystals which are of interest to the scientific community in the fields of structural biology, enzymology, 
biochemistry, and macromolecular crystallography. 

• To obtain input from the scientific community on the exciting scientific challenges that can be addressed 
by neutron macromolecular crystallography.  Also, to obtain input on the design aspects of MaNDi with 
regard to the size of the unit cell, resolution, detectors, sample environment, and deuteration facilities, as 
well as any other requirements at the Spallation Neutron Source.  

• To officially form an instrument development team (IDT) and to document a strong scientific case in 
order to obtain funding for the design and construction of the MaNDi instrument.  
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