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The mean square amplitude <u2> of the 
high-frequency proton motion vs. 
temperature for trypsin: (a) Dry t:Iypsin 
powder, (b) 20 weight-percent trypsin-D2O 
solution. 

We have not made a full analysis of this data, but we assume 
that the distortion of the D20 structure by the trypsin molecule 
results in a distortion of the unit cell and a change in the 
values of the structure factors. 

Discussion and Conclusions 
In the above section, results were given for the 

dynamical parameters of water (D,'t, and <u2>), for three 
systems: a "wet" system, (frog muscle, 4.5 g 1½0/g solids), 
a "dry" system, (cysts of Artemia, 1.2 g H20/g solids), and a 
submonolayer hydration of d-phycocyanin. These results 
show that the water mobility in all systems is reduced relative 
to pure 1½0, with the largest reductions for the systems of 
lowest hydration. The principal reason for this reduction in 
diffusive motion is an increase in the residence time in the 
jump diffusion model, presumably induced by the presence 
of the macromolecular structures. (This behaviour is similar 
to that of many other systems, such as clays and polymers, 
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Diffraction spectra for polycrystalline D2O. 
(a) pure op. (b) 20 weight-percent 
trypsin-D2O solution. (The two largest peaks 
at Q = 2.7 and 3.1 A-1 are from the aluminum 
sample chamber). 

in which water is in close association with large surface areas 
[24].) This suggests that the water interacts significantly 
with the macromolecules and that it may play an important 
role in determining the conformation of these molecules. It 
then becomes an important question whether the cell 
morphology is modified, and at what level, by the removal of 
water. 

The possible high-frequency motion of protons in the 
water and macromolecules is also important in the 
consideration of changes that can occur during the freezing 
process [2,19]. Protein protons display motions~ 1A, 
even down to temperatures well below the freezing point. 
Neutron scattering data on water protons is not available over 
this temperature range, but it is not unrealistic to suppose that 
significant rearrangements can take place in order to 
accommodate the protein structure to the ice structure, with 
consequent changes in both (as in the trypsin - D2O system.) 
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Editor's Note: All of the reviewer's concerns were 
appropriately addressed by text changes, hence there 
is no Discussion with Reviewers. 


