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In previous reports the crystal structure of tosyl-a-chymotrypsin 

has been described (1, 2). Recalculation of the phase angles 

following further refinement of the heavy atom parameters has resulted 

in a greatly improved electron density map, which has enabled a more 

detailed and more certain interpretation to be made. 

A model of tosyl-a-chymotrypsin was built with Kendrew-Watson 

skeletal models (Cambridge Repetition Engineers, Greens Road, Cambridge). 

The use of an optical device described by Richards (3) made it possible. 

to fit the model very precisely to the electron-density map. The model 

was first built to fit the electron-density distribution obtained by 

averaging the electron-densities corresponding to each of the two 

crystallographically independent molecules in the asysmmtric unit of the 

crystal. The model was then adjusted to eliminate short interatomic 

contact distances, and where difficulties of interpretation arose, 

reference was made to the electron-density maps for the individual molecules. 
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The polypeptide backbone seems to assume different conformations in 

the two molecules in two places - at residues 9-13 and 73-77. The se 

differences appear to be due to intermolecular contacts. Elsewhere, 

the only differences between the molecules are in the orientations of 

side-chains on the surface of the molecule. In these ambiguous regions 

the model has been made to conform to the more clearly indicated 

alternative. In the few cases where neither molecule indicated the 

conformation of a side chain, the fully extended chain conformation was 

chosen. 

Although the process of perfecting the model can be continued further, 

it seems unlikely, except in the regions referred to, that atomic 

positions would be changed by as much as an Angstrom unit. The co- 

ordinates given in table I have been obtained directly from the model. 

Due to the considerable uncertainty about residues 9-13, they have been 

omitted. Model-building computer programs (4 ; M. Levitt, personal 

communication) have been used for checking the co-ordinates. The co- 
* 

ordinates are measured in A, on a Cartesian reference system whose x, y, 

and 2; axes are parallel to the crystallographic directions a *, b, and c 

for one of the molecules (Molecule 1). The origin of the co-ordinates is 

on a non-crystallographic two-fold axis at the level x crystallographic = 0. 

Thus the line y  - 0, z - 0 in the Cartesian system represents one of the 

non-crystallographic two-fold axes (Dyad A, see ref. 2). The amino acid 

sequence is due to Hartley (5 - 7). 

A full description of the molecular structure corresponding to table I 

is in preparation. 

We thank Dr. R, Diamond and Mr. M. Levitt for their help with computer 
programs and Mrs. Margaret Silk for technical assistance. J.J.B. is a 
Postdoctoral Fellow of Odense University, Denmark. The collaboration of 
B.W.M. was greatly assisted by a travel grant from the European Molecular 
Biology Organisation. 
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Table I (continued) 
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Table I (continued) 
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Legend to Table I 

The names allocated to the atoms correspond to those 
in the proposed nomenclature for polypeptides (8) with 
transliteration of the Greek superscripts, and with the 
following exceptions: 

In tryptophan, C El 51 , C , J, c’i2, cc2 are called CE2, 
CZ2, CEE2, CZ3, CE3 respectively. 

In valine 
uf 

nd leucine the subsc ipts 1 and 2 are interchanged, 
so that C is called’CG2 and Cl’ is called CGl, for example. 

The distinction between the amino group and the oxygen atom 
of amide side chains is not indicated by the diffraction 
results: hence these atoms are called NODl, NOD2 (asparagine) 
or NOEl, NOE2 (glutamine). The atom labelled 1 is the one 
believed to be oxygen on stereochemical grounds. 
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