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Solving the phase problem in protein X-ray crystallography
relies heavily on the identity of the crystallized protein,
especially when molecular replacement (MR) methods are
used. Yet, it is not uncommon that a contaminant crystal-
lizes instead of the protein of interest. Such contaminants
may be proteins from the expression host organism, protein
fusion tags or proteins added during the purification steps.
Many contaminants co-purify easily, crystallize and give
good diffraction data. Identification of contaminant crys-
tals may take time, since the presence of the contaminant is
unexpected, and its identity unknown. We have established
a webserver (ContaMiner) and a contaminant database
(ContaBase), both available at strube.cbre.kaust.edu.sa/
contaminer/, to allow fast MR-based screening of crystallo-
graphic data against currently 76 known contaminants from
more than seven different expression systems [1]. Here we
present the latest developments of ContaMiner. Novel fea-
tures include use of UglyMol [2] for an interactive online
visualization of electron density maps of MR solutions,
the possibility for screening of ‘custom contaminants’,
and features for improved speed and performances. We are
currently using ContaMiner to scan all PDB entries with
suspiciously poor refinement statistics, and will present the
results obtained.
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In the process of structure determination from a macromo-
lecular crystallography diffraction experiment, the most
successful approach to solving the well-documented phase
problem has been and remains Molecular Replacement
(MR). Typically, MR exploits the structural similarity be-
tween proteins that are evolutionarily related to derive the
necessary phases from a known structure for an unknown
target. The majority of proteins in the Protein Data Bank
(PDB) have been phased in this way and, as this database
expands, the chance of finding a suitable homologue for use
in MR increases. Despite its success, the method requires a
high degree of structural similarity between the homologue
and the target in order for it to act as a suitable proxy for the
target’s phases. Given the availability of several structur-
ally-similar homologues, an ensemble of such homologues
can help to reduce this sensitivity. In addition, the structural
alignment of these models to generate an ensemble can re-
veal common structural motifs or cores that are likely to be
also present in the target. We present here two recent de-
velopments in the CCP4 suite designed to generate and ex-
ploit ensembles for use in MR. MrBUMP [1], an automated
MR pipeline, can retrieve, align and truncate sets of known
homologues to produce a set of ensembles. Alternatively,
where there may be only one suitable homologue available,
AMPLE [2], originally designed to exploit the use of ab
initio generated search models in MR, can also now make
use of the CONCOORD [3] application to produce a set of
ensembles from a single known homologue. In addition, we
present a related development in the molecular graphics ap-
plication, CCP4mg. Through integration with the MrBUMP
application, CCP4mg can assist in the generation of ensem-
ble models by enabling the user to visually inspect and in-
teractively edit the structural models.
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