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In a recent paperl), we introduced the concept of a mean force energy grids in the manner described previ
conformational database potential involving dihedral ang(d). The potential of mean force is simply given by
relationships as a method for improving the quality of struc-
tures generated from NMR and medium-resolution X-ray Eos(i) = —koglog P, [1]
data. The aim of employing this potential in structure refine-

ment by simulated annealing is to circumvent the poor digzherep, is the probability of occurence of a particular con-
criminatory power of conventional nonbonded mteracU%rmatmn, andkos a scale factor. Several features of the

terms (either attractive—repulsive or purely repulsive) bgg,y conformational database potentials are noteworthy.
tween high and low probability local conformations. This ig,q original version 1), the ¢/« distributions were parti-

achieved by biasing the sampling during simulated annealifigned into three groups: Gly, Pro, and all other residue
refinement to conformations that are energetically possibige higher resolution structure database, however, perm
by limiting the choices of dihedral angles to those that atgy,rther partitioning of the non-Gly and non-Pro residue
known to be physically realizable. In the previous wol8 ( jni6 four groups: residues with a hydrogen bond donor «

the confqrmational database potentials were generated erE&eptor in they or 6 position, residues preceeding a proline
two protein crystal structure databases: the PROCHECK dafap anched residues, and the remainder. Subtle but cons

base @) and a backbone-dependent rotamer datab8$e {ont differences in they/y distributions are observed be-
dgnved from 1GQ and 170 X-ray structures, respectively, rgyeen these groups (see Figs. 1A and 1B). In the origin
flned'ataresolutlon of2.QArbetter. Inthe p.resent Commu—a plication (1), the side-chain torsion angle correlations
nication, we extend and improve the protein conformationglere jimited to one-dimensional potential energy surface
database potential py employlrlg anew database of 70 d'Velr&ethe X1, X3, and x, angles, two-dimensional potential
X—ray_ structures_ refined at 1.75 ér better @) . Bec_ause of energy surfaces of./x., and three-dimensional potential
the higher quallt)_/ of the structures present in this databa_gﬁergy surfaces ab/y/x, for each residue. In the current
we are able to incorporate the dependence of the peplide,rormational database potentials, all one-dimensional p
covalent geometry on thé andy backbone torsion angles,gntia| energy surfaces have been eliminated with the exce
and to partition the /v, ¢/i/ x1, xa/x2, andxa/x2/xs distri- 51 of 4, for Lys and Arg, and have been replaced by two
butlp_ns into different groups_accordlng to amino acid types_. H?mensionaba/Xz and x/ x5 potential energy surfaces and
addition, the same conceptis _used_ to generate Conformat'%%e-dimensionab/:/J/xl (with distinct groupings; see Ta-
database potentials for nucleic acids. ble 1) andy1/ ./ xs potential energy surfaces. Examples o

Protein backbone and side-chain torsion angles, as We"s"i'ﬁne two- and three-dimensional potential energy surfac
backbone bond angles, were obtained from the database,Qf shown in Figs. 1 and 2, respectively.

70 highly refined, high—resolution<(1.75_ °A) pro'gein crystal In the case of the Lew,/x distributions, a number of
structures assembled by Karplub (Residues with tempera- pentially false rotamers may be present in the databa
ture factors>25 A® and those bordering a cis peptide bongwing to experimental ambiguity for thg./x, values of

were eliminated from the analysis. The resulting torsion anglg,, residues in structures derived from medium resolutic
correlations (see Table 1) were processed into potentlal>@_fraIy analyses. In particular, the well-staggered rotam

with x,/x. values near-60°/18C occupies approximately
* To whom correspondence should be addressed. the same space as a poorly staggered rotamer wyitl,
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