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maining evolutionary mysteries.” The
work ends with appendixes listing species
of uncertain affinity, a bibliography of
some 900 entries, and taxonomic and sub-
ject indexes. The illustrations include line
drawings and electron micrographs.
Katherine Livingston

The Biological Chemistry of Magnesium. J.
A. COWAN, Ed. VCH, New York, 1995. xvi, 254
pp., illus. $59.95.

Though magnesium ion is the fourth most
abundant cation in cellular organisms, its
biological chemistry has until recently been
“viewed in terms that are simplistic” or
even considered “just plain boring,” accord-
ing to the editor of this volume. The book
is an attempt to demonstrate the impor-
tance of the problems to be addressed and
the advances that have been spurred in the
past few years by the “pivotal role” of mag-
nesium in nucleic acid biochemistry.
Cowan begins by offering an overview of
the abundances of and forms taken by mag-
nesium in the natural environment and in
living organisms, its physicochemical prop-
erties, its biochemical roles, thermodynam-
ic considerations, and the difficulties that
the “general spectroscopic silence” it shares
with other alkali and alkaline earth metals
present for researchers. Methodological
matters are more extensively dealt with in
the next two chapters, in which T. Drak-
enberg reviews direct and indirect physical
methods for studying Mg?* biochemistry,
considering detection, equilibria, kinetics,
and data treatment, and A. Tevelev and
Cowan discuss metal substitution as a
probe. In chapter 4, D. Porschke, noting
that Mg?* is required for most biological
processes involving polynucleotides, dis-
cusses the binding of the ion to single-
stranded polynucleotides, to single-stranded
oligonucleotides, and to the transfer RNA
anticodon loop and describes the general
dynamics of ion (Na-+) binding to double-
helical DNA, which is not yet directly ana-
lyzable for Mg?*. In a chapter that begins
with the statement “RNA science inevita-
bly becomes magnesium science,” D. Smith
gives an account of Mg?* as the catalytic
center of RNA enzymes. There follow two
chapters in which C. B. Black and Cowan
together discuss magnesium-dependent en-
zymes in nucleic acid biochemistry and in
general metabolism. Cowan then discusses
the binding of the ion to phosphates and
sugars, various families of antibiotics, iono-
phores, and nucleic acids, and R. L. Smith
and M. E. Maguire, considering Mg?™* trans-
port systems from a molecular genetic point
of view, report on their laboratory’s recent
work with Salmonella typhimurium and Esch-
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erichia coli. In a final chapter A. Romani
and A. Scarpa discuss regulation of cytoso-
lic Mg?* in the heart. Each chapter has its
own reference list, and there is a subject
index for the volume as a whole.
Katherine Livingston
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