It will certainly guide researchers to areas
where sufficient understanding is lacking
and provide the overview necessary for the
integration of new research findings into
the broader understanding of the fungi.

R. BARRY HoLTZ
Foremost Foods Research Center,
Dublin, California

Nonhistone Proteins

Acidic Proteins of the Nucleus. IvaN L.
CAMERON and JAMES R. JETER, Jr., Eds.
Academic Press, New York, 1974. xvi, 346
pp., illus. $28.50. Cell Biology.

Stimulated by discoveries that histones
are phylogenetically very stable proteins
lacking both the specificity and the hetero-
geneity expected from gene regulatory
macromolecules, the attention of many in-
vestigators turned to another family of nu-
clear proteins—the acidic proteins, or per-
haps more correctly, the nonhistone pro-
tein components of chromatin and
chromosomes. This poorly defined group
seems to hold answers to the paramount
questions of cell growth, proliferation, and
differentiation. Although many of the non-
histone proteins may serve only simple
functions and, like the histones, fail the
crucial tests of specificity required for the
sophisticated game of selective gene acti-
vation and restriction, it can be expected
that at least some of the proteinaceous
components of chromatin and the cell nu-
cleus will prove to be true regulators of ge-
netic activity. This optimistic expectation
runs like the thread of Ariadne through
Acidic Proteins of the Nucleus.

With minor exceptions, the individual
chapters cover their topics clearly and
comprehensively. The presentation flows
logically from accounts of the methods for
isolation and characterization of chromo-
somal nonhistone proteins through dis-
cussion of their in vivo modifications and
biosynthesis to a more speculative finale
concerning their roles in selective regu-
lation of the eukaryotic genome and gene
activation via hormonal interactions.

In the opening chapter, V. G. Allfrey
presents a skillful discussion of the bio-
chemical mechanisms by which individual
genes may be regulated in higher orga-
nisms. He draws attention to gene regu-
latory proteins in prokaryotes as in-
dicating a promising direction for research
into the existence of functionally specific
proteins with affinity for DNA in eu-
karyotic chromosomes. In the next chap-
ter, G. L. Patel presents an extensive ac-
count of the isolation and fractionation
procedures used by various investigators to
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characterize nuclear proteins. A logical ex-
tension of this chapter is a detailed critique
of nuclear protein extraction procedures,
especially of those using buffered aqueous
phenol solutions. Subsequent authors (W.
M. LeStourgeon and W. Wray) present
evidence that phenol extraction procedures
may be no more detrimental to numerous
proteins than is exposure to more conven-
tional solvents, such as high salt and urea
solutions.

The next two chapters deal with the
phosphorylation of nuclear nonhistone
proteins in vivo. L. J. Kleinsmith, who,
with several of his colleagues at the Rock-
efeller University, first pointed out the im-
portance of nuclear phosphorylation, de-
scribes the many interesting features of
these macromolecules, together with the
properties of the enzymes (phosphoprotein
kinases) responsible for their phosphoryla-
tion in vivo. An analysis of nuclear phos-
phoproteins in Physarum polycephalum is
presented by B. E. Magun.

The third group of papers deals with
chromosomal nonhistone proteins during
cellular growth and differentiation. Draw-
ing on their experience with Physarum and
other cells, W. M. LeStourgeon, R. Totten,
and A. Foer describe their discovery of
contractile proteins in isolated nuclei and
chromatin and aptly tie this description
into more general discussion of nonhistone
protein changes in differentiating cells.
Special advantages that polytene chromo-
somes offer for structural and functional
studies on chromosomal proteins are re-
viewed in detail by H. D. Berendes and P.
J. Helmsing. The last chapter in this group
is an excellent discussion of nuclear non-
histone proteins during the temporal flow
of the cell cycle by Jeter and Cameron, the
editors of the book.

The last two articles attempt the diffi-
cult task of implicating chromosomal non-
histone proteins in specific gene regulatory
functions. T. C. Spelsberg lends his exper-
tise in steroid hormones and chromatin
biochemistry to guide the reader through
the difficult and sometimes controversial
experiments of various investigators who
have attempted to unravel the mechanisms
by which steroid hormones activate the
transcription of selected genes in target
cells. Although definite answers are still
wanting, the experiments discussed point
to the chromosomal nonhistone proteins as
mediators of the biological actions of ster-
oid hormones. The book ends with a dis-
cussion of some special properties of the
nonhistone proteins by R. S. Gilmour. He
shows that these macromolecules are es-
sential for the ordered expression of genes
and for the transcriptional specificity of
chromatin.

This is a well-written, lucid book sum-

marizing the knowledge of chromosomal
nonhistone proteins up to about the end of
1972. Although Physarum receives per-
haps more than its share of attention, other
model systems are discussed, and students
of the cell nucleus and its proteins will find
this book a valuable if not essential addi-
tion to their libraries.

LuBomir S. HNILICA
Department of Biochemistry,
Vanderbilt University School of Medicine,
Nashville, Tennessee
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