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Figures
Figure 1. Conformations of pentane: (a) t,t; (b)  g+,t; (c) g+,g+; and (d) g+,g-.
These structures were derived by energy minimization with the program
CHARMM30, using the recently derived all-hydrogen-atom force field (A. D.
MacKerell et al. , unpublished results).  Values of the heavy-atom dihedral
angles (!1=C1-C2-C3-C4 and !2=C2-C3-C4-C5) and energies of the local
minima relative to the global energy minimum structure ({t,t}) from the
CHARMM minimizations are shown beneath each structure.  The structures
were drawn with the program UCSF-MidasPlus.



6

Figure 2. Newman projections of (a) the backbone conformation dependent
interactions of protein sidechains with the backbone and (b) the backbone
conformation independent interactions of protein sidechains with the
backbone.
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Figure 3. Conformational analysis of the backbone-dependence of protein
rotamer preferences for (a) sidechains with a single " heavy atom (Arg, Lys,
Met, Glu, Gln, Leu, Ser, Cys, Asp, Asn, Phe, Tyr, Trp, His) and (b) sidechains
with two " heavy atoms at !1 and !1+120° (i.e. Val; for Ile and Thr with heavy
atoms at !1 and !1-120°, the dihedral angles of g+, t, g- of Val correspond to t,
g-, g+ of Ile and Thr) (See Methodology).  The syn-pentane interactions
between Ci-1, O---HNi, Oi, and Ni+1 and sidechain !1 rotamers are marked by
arrows on the Ramachandran plots at the central # and $ values at which
they are expected to occur; i.e., when the dihedral pairs connecting sidechain
and backbone heavy atoms are equal to {+60°,-60°} or {-60°,+60°}.  These
interactions occur in a range of # and $ of ±30° to ±50° about the values
marked.  It is expected that rotamers involved in syn-pentane interactions
with backbone atoms will be rare in the # and $ ranges in which the
interactions occur.  The remaining rotamers will therefore predominate, and
these are listed in each block of the Ramachandran maps in the figure.
Because of backbone-conformation independent interactions between C" and
backbone Ni and Ci, we expect that g- rotamers will predominate over g+

rotamers when neither rotamer type forms syn-pentane interactions with the
backbone (e.g. -140° < # < -50°, 150° < $ < 180°).  For Val in (b), when
interactions occur for all three rotamers (e.g. # < -140° and # > -50°),
interactions with Ci-1 were considered to be larger (more unfavorable) than
interactions with Ni+1 and Oi, which in turn were treated as larger than
interactions with the hydrogen bond acceptor, O---HNi.
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Figure 4. Backbone-dependent !1 rotamer library for (a) Lys, Arg, Met, Glu,
and Gln; (b) Phe, Tyr, His, and Trp; (c) Val and Ile.  Each group of three
numbers in a cell represent the percentages of g+, t, and g- rotamers for !1
within the range of {#,$} values marked on the axes.  Because of the
definition of !1 of Ile relative to Val, the values of !1-120° were used for Ile
(i.e., for Ile, “+” in this figure refers to !1=180°±60°; t refers to !1=-60°±60°,
and “-” refers to !1=+60°±60°).
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