proximately 0.8 kcal/mol for each segment
replaced, as indicated by the parallel line
drawn through these points. These two
parallel relations show that transmembrane
segments 1 to 5 of these receptors each
contribute approximately 0.8 kcal/mol to
the difference in binding energy between
PAC and ISO.
In contrast to the progressive change in
binding energy preference observed when
segments 1 to 5 are exchanged, substitution
of transmembrane segment 7 of the a2receptor for the corresponding segment of
the (P2 receptor causes a dramatic change of
3.7 kcal/mol for a single segment (compare
[ and U in Fig. 1). The size ofthis change is
independent of the source of transmembrane segments 1 to 5 as illustrated by the
parallel lines in Fig. 1. Evidently segment 7
has unique determinants of agonist binding
specificity, as concluded by Kobilka et al.

tributions of individual transmembrane segments in determining binding energy preference. The use of binding free energy as the
measured parameter makes these additive
relationships clearer than simple inspection
of binding curves and relative Kd values.
This approach may prove valuable in similar
analyses of chimeras of other members of
the family of G-protein-coupled receptors
or of other proteins with multiple membrane-spanning segments.
WILLIAM A. CATrERALL
Department of Pharnacology,
School ofMedicine,
University of Washington,
Seattle, WA 98195
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This quantitative analysis of agonist binding specificity emphasizes the additive con-

the conclusions that we drew about the
importance of various transmembrane domains in determining the a- versus 1-adrenergic binding specificity of these receptors.
Combination of the experimental approaches used in our studies with analytic approaches such as that suggested by Catterall
should provide a powerful means of analyzing the structural basis of the function of
receptors coupled to guanine nucleotide
regulatory proteins.
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