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Fig. 4 — Heat capacity vs. temperature
curve of a protein consisting of two struc-
tural domains of different stability (A-repres-
sor, afterPabo etal., (1979) Proc. Natl. Acad.
Sci. USA 76, 1608).

Nucleic Acid and Lipid Transitions are
also Characterized by Cooperativity of
Structural Domains

Small proteins having 50 to 100
amino acids unfold as one cooperative
unit. However, small nucleic acids, such
as transfer ribonucleic acids which con-
sist of approximately 80 nucleotides
organized in a well defined three-dimen-
sional structure in solution, behave dif-
ferently when exposed to increasing
temperature. Clearly energetically sepa-
rated intermediate states can be identi-
fied which coincide perfectly with struc-
tural domains of the molecule 7). The
reason why proteins must incorporate a
larger number of structural units (amino
acids) into a stable domain may result
from the fact that the average interac-
tion enthalpy, AH, is approximately 30
kJ/mol of nucleotide in nucleic acids,
whereas it is only 1-3 kJ/mol of amino
acid in proteins.

We have seen that the thermodyna-
mic parameters for proteins and nucleic
acids relate to the difference between
the random coil state of the macromole-
cule and the well defined three-dimen-
sional structure.

The best understood thermodynamic
quantities of lipid systems relate to tem-
perature induced transitions between
two lipid phases of a different degree of
order within a two dimensional layer
(Figs. 1b, c). Highly purified lipid systems
exhibit phase transitions which appear
to be of first order and which incorporate
more than 1000 lipid molecules into one
cooperative unit. It is obvious that these
transitions offer a great challenge to
theoreticians to elaborate treatments
;Nhich match the experimental findings

).
Microcalorimetry: Traditional Tool with
Future Potential

The brief introduction into thermody-
namic characterisation of biological sys-
tems has tried to demonstrate a) the
usefulness of such a treatment and b)
the outstanding suitability of high sensi-
tivity scanning microcalorimetry in pro-
viding model free energy parameters
and furthering our insight into the do-
main structure of biological macromole-
cules. Continuing research in this field
will contribute to our understanding of
the thermodynamic basis of biological
systems, which, in contrast to chemis-
try and physics, has been unduly neglec-
ted in biology.
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1986
Hewlett-Packard
Europhysics Prize

The 1986 Hewlett-Packard Europhy-
sics Prize has been awarded to:
Professor Ferenc Mezei
of Budapest, Grenoble and Berlin (West)
for his invention and implementation of
Neutron Spin Echo Spectroscopy (Euro-
phys. News 16 (1985) 4).

response especially from eastern countries.

course and going on to practical applications.

GRADUATE SUMMER COURSES
ON COMPUTATIONAL PHYSICS

Lausanne, Beginning 1-10 September 1986

The Computational Physics Group of EPS has been organizing for the past ten years a Summer School and Workshop on
Computing Techniques in Physics. This school which takes place in Czechoslovakia every second year, elicits a good

In 1984 the Board of CPG decided to organize another Summer School in Lausanne, Switzerland, tending much more
towards a graduate course. This Graduate Summer Course on Computational Physics will start in 1986 with its first
course on “Finite Elements in Physics”. During eight days (110 September 1986), 48 lectures will be given including a basic

The course will be published as a whole volume in Computer Physics Reports. For 1988 a second Graduate Summer
Course is foreseen on “Numerical Methods for Parallel Computers™.
Further information is available from the Secretariat of the course:

Mme C. Antille, Centre de Recherches en Physique des Plasmas — EPFL

21, av. des Bains, CH - 1007 LAUSANNE, Switzerland
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