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Premature Chromosome Condensation. Application
in Basic, Clinical, and Mutation Research
Edited by P N Rao, R T Johnson, and K Sperling.
(Pp xvi + 381; figures -- tables. £29.80, $45.00.)
New York: Academic Press. 1982.

The technique of virus (or PEG) induced cell fusion
has led to major advances in several areas of
biology, most spectacularly in the hybridoma
technique for the production of monoclonal anti-
bodies, and in the use of interspecific cell hybrids
for gene mapping. A fascinating but less completely
fulfilled and less well-known application of cell
fusion is in the study of the cell cycle, and the
process of chromosome condensation and de-
condensation which occurs as cells move from
interphase through mitosis into the next interphase.

In 1970, Johnson and Rao made the funda-
mental observation that mitotic cells have the ability
to induce chromosome condensation in other
nuclei, which are not at the appropriate stage of
the cell cycle, and they named this 'premature
chromosome condensation' (PCC). By fusing
synchronised cell populations at the appropriate
stages of the cycle, chromosomes can be visualised
in GI, G2, and S phase nuclei, alongside the normal
mitotic chromosomes. Chromosomes at these
various stages have characteristic morphology,
for example, S phase cells produce a specific frag-
mented appearance. Cytologists and histologists
have long recognised this appearance, without
understanding it, under the name 'chromosome
pulverisation'. Pulverised chromosomes are now
shown to be a feature of infection by viruses able to
mediate cell fusion, producing occasional hetero-
karyons between mitotic and S phase cells. The GI
and G2 chromosomes can be banded, although the
quality obtained is generally inferior to that of more
conventional chromosome preparations.
The technique has been used to study in detail

the process of coiling which converts a nucleosome
chain into a recognisable chromosome, and this
subject is well reviewed. Some progress has been
made in characterising a high molecular weight
protein or proteins which are heat labile, Ca+-sensi-
tive, and Mg+-dependent, and which appear to play
a critical role in various cellular phenomena pre-
ceding mitosis, including nuclear membrane break-
down and chromosome contraction. It is fascinating,
although perhaps not surprising, that these funda-
mental cellular processes are common across a wide

range of living organisms, and cross-activity has
even been shown between plant and animal cells.
By fusing cells immediately after irradiation or

mutagen exposure, primary effects of chromosome
breakage can be separated from the effects of
subsequent (mis)repair, and without the bias
imposed by seeing only those cells capable of
proceeding into mitosis.
PCC can be induced in meiotic cells, including

spermatids, and may open another avenue for
exploring the origin of aneuploid gametes, although
the present quality of preparations obtainable
would have to be improved. Similarly, the technique
could open the way to identifying chromosome
abnormalities in other 'difficult' cells, such as the
early stages of solid tumours. PCC induced in
leukaemic bone marrow cells has produced the
very important observation that non-cycling normal
cells come to rest in early GI, while malignant cells
rest in late GI. This difference can be reliably
measured, precedes standard haematological signs
of active leukaemia, and can provide information
of real diagnostic and prognostic value in some
leukaemias.
The entire field of PCC seems to be poised on the

brink of providing important insights into funda-
mental aspects of cellular function. Although
hardly a book to be browsed through casually, this
is an important 'state-of-the-art' summary, which
should stimulate more people to try their hand
with this challenging, difficult, but fascinating
technique.

MARTIN BOBROW

Minor Malformations in the Neonate
By K Mehes. (Pp 129; figures-+-tables. $6.00.)
Budapest: Akademiai Kiad6. 1983.

This interesting little book is partly a research study
and partly a small textbook on minor malformations.
The author has examined 4589 liveborn neonates
and noted the incidence of minor malformations.
After a brief introduction there is a review of minor
malformations found in various studies of neonates.
After this there is a breakdown of the incidence of
minor malformations where infants have had other
abnormalities, such as major malformations or
'brain damage'.
There then follows a review of 40 or so minor
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