


tends out straight with no indication of the elbow bend at
CB, in which case y1 is also difficult to determine.

[Although not discussed here, nucleic acid structures and
protein/nucleic acid complexes are an increasingly important
part of structural biology. In DNA and RNA crystal structures the
bases and the phosphates can be located very accurately but
the rest of the backbone is quite difficult, with too many rotat-
able angles per observable atom (Murray et al., 2003).]

[For NMR structures, levels of error can be estimated by
the number of experimental restraints per residue, which plays
a role more or less analogous to resolution; “NOE” distance re-
straints between residues distant in sequence are especially
critical. NMR structures are usually reported as an ensemble
of multiple models all in similar agreement with the data; the
spread between those models shows relative accuracy, and/or
mobility, of local parts of the structure, analogous to the crystal-
lographic B-factor.]

In summary, there are three important generalizations
about error estimation in protein crystallography. The first
is that the level of information varies enormously as a func-
tion primarily of resolution, but also of sequence knowl-
edge and extent of refinement. The second generalization
is that no single item of information is completely immune
from possible error. If the electron density map is available
or indicators such as temperature factors are known from
refinement, then it is possible to tell which parameters are
most at risk. The third important generalization is that er-
rors occur at a very low absolute rate: 95% of the reported
information is completely accurate, and it represents a de-
tailed and objective storchouse of knowledge with which
all other studies of proteins must be reconciled.



