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DNA, infects non-dividing cells in a wide range of hosts
and results in a persistent infection. The chief advantage
of the amplicon vector is that cloning manipulations and
construction of the viruses are relatively easy, due to the
small size (510 kb) of the plasmid. However, until the
recent development of helper-free packaging procedures
for amplicon vectors (which unfortunately are not in-
cluded in this compendium), the helper viruses that
co-purify with the recombinant amplicon viruses are
problematic, as pointed out in the section by Epstein and
Lowenstein.

The authors of the HSV-1 protocols are frank about
the limitations of the current HSV vector systems.
Because HSV is an enveloped virus, too fragile to band
on cesium chloride gradients, it cannot be concentrated
to the degree that encapsulated viruses such as aden-
ovirus can be. Moreover, nonspecific cytopathic effects
of the defective vectors restrict the number of viral
particles that can be used to infect neurons. In addition,
recombination can occur during the amplicon packaging
process, to yield wild-type HSV revertants that exacer-
bate the cytotoxicity of the virus preparations.

Recent improvements in defective HSV vectors have
corrected some of the limitations listed above. The most
widely-used defective vectors were based on HSV-1 tsK,
with a temperature sensitive single-base mutation in the
IE 3 gene. Revertants of this mutant commonly arose
during the packaging procedure, allowing production of
lytic virus. The development of efficient packaging sys-
tems using deletion mutants of HSV-1, as described by
Federoff and co-workers in chapter 12 of the manual,
greatly reduced the frequency of revertants. The chapter
by Tomasec et al. on the use of tsK mutants as vectors
seems somewhat dated, in this context.

If a viral vector is to have utility for gene therapy,
cytopathic effects of the virus must not eclipse the effects
of the transgene. Unfortunately in this regard, HSV-
based replication-defective vectors have been reported to
be toxic to neurons in vitro and in vivo. However,
second- and third-generation genomic deletion vectors
with deletions in multiple early genes, as described by
DeLuca and Glorioso in chapter 15, are substantially less
toxic than are their predecessors. Moreover, the achieve-
ment of both high titers of vector by concentration in
sucrose gradients and a more favorable ratio of vector
to helper (Federoff et al.,, chapter 12) has helped to
minimize cytotoxicity of present-day defective HSV-1
amplicon vectors.

For neurodegenerative diseases, transfer to the CNS
of genes encoding specific trophic factors or neurotrans-
mitters that could prevent or take the place of damaged
cells is likely to be of great therapeutic benefit. Ex vivo
modalities, in which genetically altered cells are trans-
planted into the brain, have proved to be particularly
useful for this form of gene therapy. Palmer and Gage
note in the introduction to their outstanding set of

protocols for grafting engineered cells into the central
nervous system, that progenitor cell lines from the CNS
or multipotent stem cells show great promise as vehicles
for delivering the appropriate genes to the brain by ex
vivo strategies.

The final section of the manual contains protocols for
specific in vivo application of gene transfer methods.
These include an excellent set of protocols by Hunter and
co-authors on replication-competent viral therapy for
CNS tumors. The protocols are set out in great detail and
are accompanied by photographs of the surgical proce-
dures that will greatly aid neophytes in these techniques.
Also notable is the discussion by Wood et al. of the
practical implications of the production of immune
responses to viral vectors used in gene therapy. Whether
a seasoned user of CNS gene transfer protocols or a gene
transfer novice who is seeking to use ‘genctic pharmacol-
ogy’ to answer basic neurobiological questions or treat
disease, the reader of this volume will benefit from this
practical guide to the latest techniques for delivering
genes into the nervous system.
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William H. Calvin (Editor). MIT Press, Cambridge, MA,
1996; ISBN 0-262-03241-4, £14.95 sterling.

With ‘The Cerebral Code’, William Calvin gives us a
book that, in his words, is ‘about thought, memory,
creativity, consciousness, narrative, talking to oneself,
and dreaming.” This kind of promissory note will surely
tempt anyone interested in the brain to read further. The
book follows a number of his previous popular accounts
on brain function and evolution; however, Calvin
changes pace with ‘The Cerebral Code’, and offers its
contents first to his fellow scientists, and secondly to the






