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Many membrane proteins, like bacteriorhodopsin, employ α helices to span

the hydrophobic*1 part of a membrane. As noted earlier, typically most of the residues*2

in these α helices are nonpolar and almost none of them are charged. Can we use this

information to identify putative membrane-spanning regions from sequence*3 data
alone? One approach to identifying transmembrane*4 helices is to ask whether a
postulated helical segment is likely to be most stable in a hydrocarbon milieu or in
water. Specifically, we want to estimate the free-energy change when a helical segment
is transferred from the interior of a membrane to water. Free-energy changes for the
transfer of individual amino acid residues from a hydrophobic to an aqueous
environment are given. For example, the transfer of a poly-L-arginine helix, a
homopolymer of a positively charged amino acid, from the interior of a membrane to
water would be highly favorable [－12.3 kcal mol-1 (－51.5 kJ mol-1) per arginine

residue in the helix], whereas the transfer of a poly-L-phenylalanine helix, a
homopolymer of a hydrophobic amino acid, would be unfavorable [+3.7 kcal mol-1

(+15.5 kJ mol-1) per phenylalanine residue in the helix].

*1 hydrophobic

*2 residues amino acid residues

*3 sequence amino acid sequence

*4 transmembrane
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Modern methods of spectroscopy in the different regions of the

electromagnetic spectrum have provided the chemist with powerful tools for analysis
and investigation of structure. The methods include electronic (ultra-violet and

visible) spectroscopy, infra-red and Raman spectroscopy, microwave spectroscopy and
nuclear magnetic resonance spectroscopy. The choice of the type of spectroscopy for

a specific problem depends upon, among other factors, the structure and properties of
the specimen and the information sought. Thus, the detailed structural information

on certain types of molecules may be obtained form microwave spectroscopy. Infra-

red spectroscopy is best for structural investigations because of the ideal wavelength
region it covers in the electromagnetic spectrum. The infra-red spectra of molecules

have both group character and considerable structural character. Electronic

spectroscopy, on the other hand, does not give much information on the detailed
structural features of molecules, but throws light on their group character. However,

by studying the electronic spectra of a large number of different types of molecules, it
has been possible to correlate the spectra with structure.

Identification of organic compounds by their absorption spectra has become a
routine procedure for the past several years. It is a standard practice now, to record
either the infra-red or the ultra-violet spectrum while proposing a structure for a new
compound or while reporting its physical properties. Electronic absorption spectroscopy
has been used as confirmatory evidence for the identity of a previously known
substance, just as any other physical properties (e.g., melting point, refractive index).
Many examples may be cited where a particular structure of a compound was selected
from several possibilities on the basis of its ultra-violet or visible spectrum. The high
intensity of many of the absorption bands in the near ultra-violet and visible regions not
only permits the identification with minute quantities of material, but also serves as an
aid in the control of purification of substances.
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