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Animal Cell Electroporation and Electrofusion Protocols. Methods in Molecular Biology, Vol. 48; Edited by Jac A. Nickoloff,
Humana Press, Totowa, NJ, 1995; xx + 369 pp. $ 64.50 (pb). ISBN 0-896-03304-X.

Efficient delivery of molecules into living cells has become an
indispensable tool in modern biology allowing the researchers to
approach most fundamental questions about the nature of complex
biochemical and biophysical processes. Among number of different
approaches, based mostly on chemical treatment, electroporation has
increasingly evolved in a tecnique of choice with unusually broad
applicability: a large spectrum of macromolecules including DNA,
RNA and proteins, and many small molecules such as oligonucleotides,
peptides, analytic dyes and drugs have been successfully transported
into such diverse targets as animal cells, plant protoplasts, yeast,
Dictyostelium and bacteria. The physical nature of electroporation,
utilizing the formation of small, self-healing pores in cell membranes
exposed to defined electric field, enabled efficient permeabilization and
transport of exogenous molecules even in those systems that had been
resistant to all kinds of available chemical-mediated transfer. Many
other advantages such as lower mutation rate of electrotransfected
DNA, more natural number of gene copies stably integrated into host
genome after electroporation, elimination of some drawbacks of
utilizing retroviruses in gene therapy, possibility to treat and
subsequently analyze large numbers (millions) of cells under identical
conditions, and no adverse effect of potentialy toxic chemicals, favorize
electrotransfer in many experimental settings over chemical methods or
even microinjection, another precise physical method which can,
however, deal only with limited number of cells in a reasonable time.
Therefore, technical manual summarizing most advanced
electrotransfer or electrofusion protocols is urgently needed and
awaited by researchers from different fields in biology, biotechnology
and medicine.

Animal Cell Electroporation and Electrofusion Protocols aims to meet
all these requirements, and fill the apparent gap in many scientific
libraries. The book, containing almost 400 pages, is well and logically
structured, starting with the description of the essential theory outlining
some elementary concepts and mechanisms of electroporation in Part
1. This introductory section closes up with the comprehensive review
of the commercially available instrumentation. The following 26
chapters are subdivided into two topically distinct blocks:
Electroporation protocols (Part II) and Electrofusion protocols (Part I1I).

Electroporation  protocols presents detailed descriptions of
electroporation of plasmid and sperm DNA and various proteins such
as restriction nucleases, antibodies or antigenic peptides into a variety
of commonly used as well as more specialized cell types (e.g. fibroblasts,
blood cells, hepatocytes, pituitary cells, oocytes and embryonic stem

cells) of mammalian, insect and fish origin. In addition to detailed,
well-tested and optimized electroporation protocols, the authors also
present useful discussions highlighting the advantages and limitations
concerning the efficiency and reliability of different methods of
macromolecule transfer in every described experimental system. One
example could be the comparison of antibody delivery by
electroporation into cells treated in suspension versus those growing
adhered on electrically conductive surface. Practically useful are
sections describing the methods of quantitation of electroporation
efficiency and the influence of buffer composition and specific DNA
sequences on gene transfer. The two final chapters are more clinically
oriented, describing conditions for electroporation of cardiac cells and
summarizing the potential use of electroporation in gene therapy.

The Electrofusion protocols section describes in five chapters the
current experience in cell fusion technologies, comparing the efficiency
of electrofusion in various experimental systems with those of fusogenic
chemicals or viruses. The applications focus mainly on immunology
and developmental biology, describing the use of electrofusion in
generating hybridoma lines producing monoclonal antibodies,
electrofusion of oocytes and embryonic cells or nuclear transfer in
mammalian embryos. Also, this section gives the fundamental
background of the basic physics underlying the effect of electrofusion
and well-documented methods how to monitor the efficiency of cell
fusion by spectrofluorimetric assays and flow cytometry.

The protocols are generally well instructive, straightforward to
follow and, importantly, supplied with useful troubleshooting remarks.
The manual is easy to use and further information, e.g. electroporation
settings for very specialised cell types, not mentioned in this issue, could
be potentially traced up using the references attached topically to each
chapter.

Overall, the editor managed to select distinguished scientists,
apparently very experienced in using the physical transfer of
macromolecules in a variety of biological models and assemble their
contributions in an instructive and long sought manual for everybody
who aims to apply electrotransfer or electrofusion techniques in
studying various aspects of cell biology. The book presents insights into
the substantial progress made in our possibilities to deliver biologically
active molecules into living animal cells and points out the limitations
and opened questions that might challenge the readers to find even
more effective approaches.

Jiri Lukas

Comparative Animal Biochemistry; K. Urich (with illustrations by C. Urich), translated from the German by P.J. King,
Springer-Verlag, Berlin, 1994; IX + 782 pp. DM 178.00 (hc). ISBN 3-540-57420-4.

This book, as the title suggests, covers comparative data from
protozoans to higher animals but excludes consideration of bacteria,
algae, lower fungi and higher plants and is aimed at zoologists as well
as biochemists. The stated objective of the author is to provide the first
textbook to draw together the results of countless reviews and other
articles on comparative biochemistry. His thesis is that since the
comparative approach has been so productive at higher levels of
complexity in the fields of morphology and physiology, it can also be
applied with great effect at the molecular level.

It is the English translation of the German edition which appeared
in 1990 and surveyed the literature to the middle of 1988: the English
version (which is fluent and a credit to the translator) includes a
substantial update encompassing the literature to the end of 1991; of
the 4607 references given, 45% were published later than July 1988 and
replace some 2100 references contained in the earlier edition.

Each chapter is divided and sub-divided into clear sections with a
hierarchical numbering system reminiscent of an academic thesis; in
addition, key words in the text are picked out in bold (except in chapter
2 for some reason) so that one can rapidly appreciate the scope of the
material presented. Devoid of colour, the 87 tables, 248 figures and
extensive literature citation are more characteristic of a reference work
than of a modern textbook.

The subject matter can be considered to be arranged into two parts.
The first 11 chapters cover the structure and function of macromole-
cules. The first two chapters on nucleic acids and proteins are brought
together in a discussion of molecular evolution in chapter 3. There
follow chapters on the comparative properties of extracellular proteins
(including yolk, anti-freeze and metal-binding proteins); immuno-
proteins; respiratory pigments; regulatory messenger proteins; toxic
(anti-regulatory) proteins; contractile proteins; and structural proteins.

The second half of the work follows the pattern of classical
chemically-based biochemical texts albeit ranged more widely over the
animal kingdom than is usual. There are chapters on nitrogen
metabolism and elimination; carbohydrate structure and metabolism;
glycolysis; lipid metabolism; sterols and steroids; esterases, ATPases
and ion channels; biological oxidation; and secondary metabolites.

This is an admirable effort to redress the balance from the usual way
of presenting biochemistry; that is, as a general scheme of reactions
really only valid for mammals but assumed to apply universally
throughout the biosphere. One cannot but be impressed by the breadth
of knowledge and understanding which the author has brought to bear
on his subject, to say nothing of the work required to cover the
literature over such a diversity of fields. Inevitably there has to be some
re-presentation of basic biochemistry to provide a framework within



