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a of being Some 12 years after the identification of the

causative agent of AIDS, HIV is now by far
R LEMIONE the most well understood of viruses. It is easy

to forget that reverse transcriptase activity
was discovered many years previously, in

igenesis- 1970. This discovery overturned the central
ippincott- dogma of biology at the time, that informa-

tion flows from DNA to RNA to protein, and
opened the field of retrovirology as a new

rehensive area of scientific inquiry. HIV research has
nisms of subsequently contributed greatly to this field.
buting 20 Nevertheless, we have not witnessed the great
f claimed advances in antiretroviral therapy or HIV
that we vaccinology that such knowledge may have
ed in the been expected to fuel. Some of the problems
.lave been encountered in this respect include the large
e volume. degree of genome variation generated

through viral replication, and the fact that by
infecting CD4 cells, HIV directly damages
the cells which comprise the mainstay of viral
clearance. In addition, however, the more
complex retroviruses encode a whole array of
"regulatory proteins", which may upregulate,
downregulate and coordinate gene expres-
sion, contribute to latency and interact with
host proteins. There is increasing recognition
of the importance of such proteins in the
maintenance of retroviral infections. This of
course makes such unique proteins a point of
viral vulnerability, and has led to a concerted
effort to develop antiviral strategies based on
these targets. It is in this context that Transac-
tivating Functions of Human Retroviruses
should be approached.

This volume is one of the successful series
of Current Topics in Microbiology and Immunol-
ogy, covering the biology, structure and func-
tion of regulatory proteins of HIV, HTLV-1
and also a chapter on foamy viruses. There is
a great emphasis on tat, rev, nef, vif, vpx, and
vpu proteins of HIV. A considerable amount
of information has accrued regarding the
mechanism by which HIV tat regulates gene
expression through binding to HIV RNA
(TAR), and how rev affects viral specific
mRNA stability. These respective chapters
are highly condensed, and a more liberal use
of diagrams may have made them more
accessible to the non-specialist reader. I was
also disappointed that the potential use of
these proteins in antiviral gene therapy
approaches is not given greater prominence.
Any summary of the nef protein is difficult,
given the array of contradictory data pub-
lished over the past five years. The authors of
the nef chapter have done well to provide an
in depth, up to date, and well organised
review. Adequate space is given to the nef
deletion data from the SIV macaque model,
which is of considerable interest with regard
to the potential for live attenuated HIV
vaccines (with nef deletions). Unfortunately,
the publication of this volume preceded the
availability of relevant information on nef
variation in long term HIV infected survi-
vors. The volume also benefits from a chapter
on the use of transgenic mice in understand-
ing the pathogenic role of regulatory proteins.

In summary, this volume is of variable
quality. It includes a large amount of up to
date information which is not always pre-
sented well, and more could be made of
therapeutic implications. It will be most use-
ful to those with an existing research or
teaching involvement with retrovirology.

D PILLAY
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Pathways for Cytolysis is a recently published
compilation of review articles by investigators
from 11 of the leading laboratories carrying
out research on mechanisms of cytotoxicity
by T cells or natural killer (NK) cells. These
reviews provide an extensive, in depth
summary of current knowledge both about
perforin mediated cytotoxicity and apoptotic
death. During the past year or two, there has
been a dramatic increase in our understand-
ing of the mechanisms by which cytolytic
effector lymphocytes mediate killing of sus-
ceptible targets. The development of perforin
knock-out mice by several investigators has
been the key advance that led both to the
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documentation of the very important biologi-
cal role for perforin and also to the realisation
that the perforin mediated pathway of cytoly-
sis is not sufficient to account for all of the
potent cytotoxic effects mediated by cytolytic
T lymphocytes or NK cells. The induction of
apoptosis of target cells, mediated at least to a
very large extent by the interaction of Fas
ligand on the effector cells with Fas mol-
ecules on target cells, has been shown to be
an alternative pathway of cell mediated cyto-
toxicity. The other major insight that has
been obtained recently is that perforin medi-
ated cytotoxicity of nucleated target cells rep-
resents more than just the induction of holes
in the surface membrane, but rather repre-

sents a cascade of events, resulting in DNA
fragmentation and apoptosis. Many of the
complexities of these two major pathways are
described clearly and in much detail in the
reviews in this volume. Therefore, most
cellular immunologists should find this book
very worthwhile, both for complete reading
and also as a reference to the recent, but
extensive, literature.

I only have two minor quibbles about this
book. Firstly, the title itself is overly broad
and might mislead potential readers into
thinking that it covers comprehensively all
known pathways for cytolysis, including those
utilised by macrophages or by soluble media-
tors, including antibody and complement

and lymphotoxin. Secondly, there is one
chapter included in the book, by Azuma and
Lanier, that is a good summary of one set of
co-stimulatory cell surface molecules in-
volved in initial interactions between effector
lymphocytes and target cells. While such
information is of interest and clearly impor-
tant, it seems out of place for the overall
theme of this volume, which is otherwise
devoted to more downstream aspects of the
cytolytic pathways.

Overall, I very much enjoyed reading this
slender volume and I highly recommend it to
readers of this journal.

R B HERBERMAN
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