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Putting the Squeeze on Biology:
Biomolecules Under Pressure

Modest pressures encountered in the
biosphere (i.e., at the bottom of the
oceans) have extraordinary effects on
biological molecules and assemblies.
These include pressure denaturation
of proteins, as well as dramatic
changes in protein monomer-multimer
association, substrate binding, mem-
brane ion transport, transcrip- .

tion/translation of DNA and RNA, . Y 7 & 4 p-Barrel Wall
virus infectivity, enzyme kinetics, and \ N
conformational states of proteins. Yet
practically all the biomolecules in-
volved are highly incompressible. The
challenge is to understand how pres-
sure affects structure and to elucidate
the relevant physical mechanisms for
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the observed effects even though the Not present
volume changes are very small. X-ray in GFP
diffraction studies of membranes and
proteins under pressure will be de- Iz 35A
scribed. It is seen that the key point is
not the magnitude of the structural
changes, but rather the differential Chromophore

compressibility of different parts of Chromophore Phenol Ring
the structure. Examples will be given

of pressure studies on biomembranes

and proteins.
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Synchrotron Source. Gruner's research interests are in the study of soft condensed matter, bio-
logical physics, self-assembled materials, and x-ray instrumentation and techniques. Gruner
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tron-source technology, methods of microcrystallography, block copolymer-based materials,
and the effects of pressure on macromolecules.
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