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stronger chemical constraints. One such constraint is the A new strategy for Molegular Replacement calculations in protein
connnectivity of the macromolecule. We have developed a rapid crystallography has been implemented in the AMoRe package of
algorithm for measuring the connectivity of a map which shows programs. The algorithms have now been extensively tested in
promise in reducing the multiplicity of solutions to the phase several crystal structures containing mulnplle copies of the proteins in
problem. We have also developed a refinement method (PRISM) the usymmetric unit. The examples discussed in the present
which exploits the connectivity constraint to iteratively improve communication include :

phases. An initial electron density map is generated with inaceurate -The complex between Fab F9. 13.7 and Guinea-fowl lysozyme with
phases derived from a partial structure or from isomorphous two molecules in the asymmetric unit, using three different search
replacement. A linear connected skeleton is then constructed from probes (lysozyme, variable and constant regions of the Fab), five out
the map using a modified version of Greer's algorithm and a new of the six subunits could be sequentially positioned in a single run of
map is created from the skeleton. This “skeletonized” map is AMoRe.

Fourier transformed to obtain new phases, which are combined -The trigonal form of Tumor Necrosis Factor, with six copies in the )
with any starting phase information and the experimental structure asymmetric unit ( a dimer of trimers), using a trimer as the search
factor amplitudes to produce a new map. The procedure is iterated maodel.

until convergence is reached. The method has been applied to -A new orthorhombic form of Erabutoxin-b cristallized in presence
problems with starting phase information from either molecular of KSCN (two copies in the asymmetric unit).

replacement or isomorphous replacement and appears to be a -The complex of a bacterial ribonuclease, barnase, with its specific
significant improvement over solvent tlattening in both cases. proteic inhibitor, bastar. There are three copies of the complex in the

" asymunetric unit. The barnase structure, representing approximately
1/6th of the a.u., was used as the search model.
-An hexagonal form of bastar with four molecules in the a.u., using
as the search model the inhibitor subunit, taken out from the above
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The Molecular Replacement Method is being
increasingly used to solve protein structures
describe the application of Direct Methods to by X-ray crystallography. It has also been
recognized that the search model used in the
above method, introduces a phase bias that
for ab initio phasing and for phase refinement complicates interpretation of the calculated

. . . electron density maps. A number of attempts
and extension. In this paper the role of direct have been made to reduce this model bias
methods in the field of macromolecular either by calculating OMIT maps or by using
modified amplitudes in Fourier calculations.
However, the features of a Fourier map are

Several papers can be found in literature which

macromolecules. Their efficiency is tested both

crystallography is analyzed. A criterion is

formulated which suggests the necessary deter‘mined more by the phase rather than the

o . amplitude of the coefficient. we have
conditions for the success or the failure of therefore explored the possibility of altering
the ab initio direct procedure. Most of the the phases of the coefficients as a means of

) ] ! ] reducing model bias in Fourier calculations. A
experimental protein data do not satisfy such a variety of schemes of phase perturbation have

criterion, therefore their ab initio solution been tried, with interesting results. These

. . . results and their implications to solving

1s a quite improbable event. protein structures by the Molecular
Replacement Method will be discussed.
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Bulk solvent models can play an important part in
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