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Plenum: Cooperation in the ties of cooperative systems in biochemi-
stry on a firmer basis of physics. One of 

The Natural Choice abstract the most notable of them has been Terrell 
Hill, who has spent some years showing 

GENE TRANSFER Athel Cornish-Bowden that in addition to the traditional empiri-
edited by Raju Kucherlapati cal approach to cooperativity it is possible 
Gene Transfer deals with many of the to work from a much more fundamental 
methods used to transfer genetic in for- Cooperativity Theory in Biochemistry: molecular point of view, considering sys-
mation into mammalian cells and de- Steady-State and Equilibrium Systems. By 
scribes a number of parasexual systems. T 11 L H'll S . V: l 1985 terns in terms of partition functions and, 
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for the control of biochemical processes. ed as a continuation of his successful 
Although most enzymes obey rate textbook Introduction to Statistical Ther
equations in which the rate of reaction modynamics, published in 1960. More 
shows a less than proportional depen- specifically, it gathers together the ma
dence on the concentration of the sub- terial published by the author and a few 
strate, and although this is quite satisfac- collaborators between 1977 and 1982, in 
tory for many purposes, it does not allow the hope that this will bring it to the atten
for the possibility of a rapid switching tion of a wider audience. 
from one metabolic state to another in For physicists already familiar with 
response to a primary stimulus that may statistical thermodynamics, this book will 
be quite small. As a result, certain pro- provide a valuable introduction to the 
teins, not all of them enzymes, have kinds of problem that exist in the biologi
evolved the property of cooperativity, cal sciences, and which will eventually 
whereby a large change in behaviour can need to be understood on a much more 
result from a relatively small change in fundamental level. Biochemists on the 
conditions. other hand, despite the appeal ofthe title, 

The classic example is provided by the will find that it is extremely demanding 
binding of oxygen to haemoglobin_ Here, and makes few concessions to any lack of 
a cooperative response is needed to allow familiarity with statistical mechanics_ The 
most of the binding sites to be filled when treatment throughout is abstract and 
blood passes through the lungs and most mathematical, with little discussion of 
of them to be vacated before it returns, experimental systems. The most familiar 
despite a relatively small difference be- examples - haemoglobin, aspartate car
tween the partial pressure of oxygen in the bamoyltransferase and so on- are barely 
lungs and that in the tissues. This phenom- mentioned. Instead, the main experimen
enon has been known since the beginning tal system considered is cooperativity in 
of the century, and study of it has contrib- muscle proteins, a very important exam
uted in large part to our present under- ple, certainly, but one that is rather too 
standing of cooperativity, not least complicated to be approached as a first 
because haemoglobin, a binding protein step. 
and not an enzyme, can properly be treat- The treatment presented in the book is 
ed by equilibrium methods. When used to very much the author's own creation, de
study enzyme cooperativity, by contrast, vel oped largely in isolation from others 
equilibrium theory is at best an approxi- interested in similar problems. A high 
mation. proportion of the references, both in the 

So far as most biochemists are concern- book and in his original papers, are to his 
ed, the main developments in theories of own work. Hill's contribution to the field 
cooperativity occurred about 20 years is widely recognized, though less widely 
ago, with the publication in 1965 of the studied, and to have it summarized in a 
"allosteric model" ofManod, Wyman and single book is very useful. 0 
Changeux, and in 1966 of the "sequential 
model" of Koshland, Nemethy and Fil
mer. These models have dominated discus
sion ever since, despite the fact that they 
are both "quasi-equilibrium models" that 
seek to explain kinetic phenomena as if 
they did no more than mirror behaviour 
that one might observe if the system were 
at equilibrium. The allosteric model, in 
particular, has had wide intuitive appeal, 
although its central postulate of confor
mational symmetry has no foundation in 
physical principles. 

Nonetheless, even if for many bio
chemists the field ceased to be interesting 
in about 1970, there have been a few 
people who have tried to place the proper-
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