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The Dynamic Genome - Barbara
McClintock's Ideas in the Century of
Genetics. Ed N Fedoroff, D Botstein.
(Pp 422.) New York: Cold Spring Harbor
Laboratory Press. 1993.

Like Stephen Hawking, Barbara McClintock
inspired as much by her existence as by what
she discovered. Of course, high scientific
achievement is an essential ingredient, but
the details don't matter. I am sure her papers
on transposable elements are much more

admired than read. As the subtitle suggests,
her career spanned the history of genetics.
She started when Mendel's ideas were still
controversial, and she worked on well into
the cloning era. She made her name as a

virtuoso cytogeneticist, identifying each in-
dividual maize chromosome and physically
assigning linkage groups. She went on to
provide a classic proof that meiotic crossing
over resulted in genetic recombination. Her
later work on mobile genetic elements was a

solitary march into unknown territory, which
eventually won her the Nobel prize in 1983.
As she approached her 90th birthday, her
friends and admirers put together this
Festschrift to celebrate her life and career.

She lived to enjoy the celebration, dying on 2
September 1992.

It was a nice idea to reproduce several of
her key papers as introductions to sections of
related invited contributions. The reprints
include her 1931 crossing over paper, a 1952
paper on Activator and Dissociator, and two
papers (1956 and 1978) recording her grow-

ing belief in the wider role of 'controlling
elements' in genome organisation. And of
course her Nobel Prize lecture 'The signific-
ance of responses of the genome to chal-
lenge'. Between these meaty items, guest
articles range from brief reminiscences to
solid reviews. An excellent history by the late
Marcus Rhoades of early maize genetics is
reprinted from the 1984 Annual Review of
Genetics, and Nina Fedoroff finishes the book
with a fine updating on maize transposable
elements. Even now they are all cloned and
sequenced, their interactions are amazingly
complicated. Other articles recount early in-
vestigations of transposable elements, which
really took off once bacterial transposons
were discovered. Despite her reputation as a

fierce and solitary person, McClintock was a

valued mentor to many researchers, as we

see from the fond accounts of lengthy, wide

ranging, and seminal conversations. Others
came only in retrospect to appreciate
McClintock's pioneering explorations and
make amends here.
We often hear that McClintock's later

work went unappreciated. It was 'ahead of its
time'. Indeed, she did have trouble with
referees, and recorded the bulk of her results
in the unrefereed Carnegie Institute of Wash-
ington Year Book. Whether or not it was
appreciated is less clear. Its experimental
virtuosity and validity in maize were not in
question; the problem lay with deciding its
significance. This was work which did not fit
into most people's mental maps, and it was
not clear what to do with it. Was it an
interesting but ultimately trivial feature of a
few plant genes, or was it, as McClintock
believed, evidence of a system parallel to the
conventional genes, by which whole genomes
adapted and restructured themselves, and
through which evolution worked? Jumping
genes have joined mainstream genetics, but
I think there would still be support for
McClintock's more global ideas. At the mo-
ment it looks as if reductionism is triumph-
ing over McClintock's holism. Perhaps she is
still ahead of us - several of the contributors
to this book think so.
Prophet in the wilderness or not, McClin-

tock was widely admired, indeed almost dei-
fied, as a brilliant cytogeneticist, a deeply
original thinker, and above all as a role
model. How we would all love to work like
her! - not just the Nobel prize, but the
refusal to let committee meetings and paper-
work get between her and her science. She
was a true free spirit. She constructed her
own way of life and lived it supremely well
for 90 years. Perhaps we would be less will-
ing to make all the sacrifices which that
freedom required. This handsomely pro-
duced book records the gratitude and affec-
tion of the people she influenced, and stands
as a fine memorial to someone who exempli-
fied what being a scientist is really about.

ANDREW P READ

Cystic Fibrosis and DNA Tests: Impli-
cations of Carrier Screening. US Con-
gress, Office of Technology Assessment.
Washington, DC: US Govemment Printing
Office, August 1992.

Take an autosomal recessive condition with
birth incidence of 1 in 4200 and a relatively
predictable natural history (98% respiratory
complications, over 99% pancreatic insuffi-
ciency, about 50% mortality by the age of
20). Evaluate genetic tests for the carrier
state and find that sensitivity and specificity
both exceed 99%, errors being the result of
human factors not laboratory variation. Con-
sider the cost-benefit equation for screening,
including psychosocial costs. Why do 90% of
people in the reproductive age group not
respond to a letter inviting them to consider
the offer of screening?
The condition is AF508 homozygous cys-

tic fibrosis (CF), screening tests are based on
the polymerase chain reaction, the setting is
the educated UK middle class in 1992. Do
the data suggest that the community is unin-
terested in a greater degree of individual
informed choice? Or are we confused by the

presence of CF resulting from other muta-
tions, with or without AF508.

Cystic fibrosis research has burgeoned
since the characterisation of the causative
gene less than four years ago. That landmark,
and the implications of the discovery of the
major mutations, influence many in North
America and Europe (there are 1.9 million
carriers of AF508 in the UK, 16.5 million in
Europe, and 14 million in North America).
The importance led the US Congress to
request evaluation of the "scientific, clinical,
legal, economic and social considerations of
widespread carrier screening for CF". The
resulting report from the US Office of Tech-
nology Assessment (OTA) was published in
August 1992. It is an impressive document,
ranging from a brief clinical overview, to
state of the art genetics and then educational,
counselling, financial, and ethical issues. A
brief chapter summarises CF carrier screen-
ing in the UK, based on studies funded by
the Cystic Fibrosis Trust and the Medical
Research Council, some of which have now
been published.± The OTA investment was
large: nine project and three administrative
staff, 15 subcontractors, and over 120 ad-
visers.
An initial summary chapter (also pub-

lished separately for the lay reader) sets out
the issues and examines the options open to
the US Congress. No screening policy has
emerged. The project director, John H Gib-
bons, concludes that the value of the CF
carrier test is the information it provides to
the individual person - "We believe that
public understanding of this new knowledge
and its implications is necessary for its wise
and thoughtful application".
The US health care systems do not facili-

tate early research or service developments of
carrier screening tests with such major impli-
cations. Also the US history of sickle cell
carrier screening in the 1970s, which was in
some states mandatory, has left painful
memories which evoke thoughts of discrimi-
nation and stigmatisation. The reliance upon
insurance as the vehicle for funding health
care provision (often organised through em-
ployment schemes) has also inhibited any
screening which might lead to the early
recognition of families with high health care
needs (and therefore high costs!). The
OTA's glance, therefore, at the UK CF pro-
grammes and at screening elsewhere (for
example, in Cyprus and Sardinia where tha-
lassaemia carrier testing has evolved consi-
derably) was quite essential. Where, there-
fore are we now?

In the UK the model for carrier screening
in the antenatal clinics has been most studied
in Edinburgh, where 73% of 4348 women
chose to be tested, identifying 111 carriers
and four partnerships which were at 1 in 4
risk ofAF508 CF.3 Screening in primary care
has the advantage over pregnancy testing of
providing more choice for those identified as
carriers. The disadvantage of the primary
care approach is that people may see no
relevance until they plan pregnancies. Thus
the proportion who take up screening when
invited by letter (9 to 12%) and by passive
opportunistic offers from the GP (17%),5 are,
in response terms, derisory. Active oppor-
tunistic carrier testing by the GP, with the
test being available immediately, has a re-
sponse of 70%, back to the pregnancy level,
but are these high figures indicative of too
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findings in primary care are si
addendum that offers to test w
planning clinics can prodi
approaching 87%.'4
An attractive hybrid of the

models is CF carrier screenii
gnosis of pregnancy in ger
Harris et a1 showed that by
96% of pregnant women coi
tests before 14 weeks (averag
and that in a small pilot stud)
very positive attitude to testi
primary care approach. This iv
the closer relationship betwe
doctor and the clinical genetic
be desired. Further studies ar

All these studies have i
the community's knowledge
about CF must be increased. 1
are few who have set out to
such education is to be organis
research in an arena unfamilia
tors and scientists. Until this
fied the cautious attitude em
OTA report will be more thar
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Lancet 1992;340:209-10.

3 Mennie ME, Gilfillan A, Cor
Prenatal screening for cystii
1992;340:214-16.

4 Watson EK, Mayall ES, Lamb
logical and social consequenc
carrier screening for cystic
1992;340:21 7-20.

5 Bekker H, Modell M, Denniss C
cystic fibrosis carrier testing
supply push or demand pull

6 Harris HJ, Scotcher D, Craufur
fibrosis carrier screening at
pregnancy in general p
1992;340: 1539.

Isolation, Migration and H
Roberts, N Fujiki, K Torizuke
£37.50). Cambridge: Cambri
Press, 1992.

This volume is based on a sym
Fukui, Japan in 1990 to mark
versary of the founding of th
Association of Human Biolo,
tists drawn from a variety of
working within the IUBS I
Tropics Programme. There a.

tions from individual person
groups based in Asia, North
ope, and Oceania, and the pop
tigated range in their geograp
from northern Siberia to Pol
conducted on Japanese pop
home based and migrant, rep
gest single grouping and accoi

imately 40% of the total cont
As with the majority

volumes, there is considerabli
the nature and content of the
and the presentational style

7eness?5 Other chapters. However, the editors have ensured
imilar with the that the degree of variation is kept within
omen in family acceptable limits and four main topics can
uce responses be identified: population dynamics of human

isolates, biological and sociodemographic
two screening features of isolates, specific diseases associ-
ng at first dia- ated with isolated populations, and the appli-
neral practice. cation of migration studies to epidemiologi-
this approach cal investigation. To a large extent, data
uld be offered presented on the first two topics were col-
:e eight weeks) lected during and even before the Decade
women had a of the Tropics Programme, and so the

ing and to the approaches adopted and studies discussed
s a paradigm of occasionally appear slightly dated. However,
-en the family since much of the material relates to popula-
cist which is to tion isolates in India and Japan, and origin-
'e essential. ally was published in those countries, this
identified that may well be the first opportunity for its
and education appraisal by an international readership.
However, there The global reduction in geographical isola-
establish how tion experienced by human populations dur-

,ed. This needs ing the last 40 years is a common theme. This
ir to most doc- transition usually, but by no means univer-
has been clari- sally, has been accompanied by an increase in
ibodied in the marriage distance and a concomitant reduc-
n justified. tion in marriages between close biological

relatives. While a short to medium term local
J A RAEBURN decline in the prevalence of recessive dis-

orders might be expected to follow the estab-
le J, et al. Screen- lishment of agglomerated breeding pools,
fibrosis through
services. BMt longer terms changes are considerably more

complex and difficult to predict. Manifestly,
r cystic fibrosis. the accuracy of all such gene frequency pre-

-npton M, et al. dictions will be dependent on future trends
c fibrosis. Lancet with respect to isolation, whether based on

geographical or other grounds. The recent
J, et al. Psycho- reversion to ethnic and religious isolation in
ces of community
fibrosis. Lancet central and eastern Europe has shown the

resilience of traditional intrapopulation mar-
3, et al. Uptake of ital boundaries. In a country such as India,
,ianprimarycare: comprising 880 million persons subdivided
*d D, et al. Cystic into tens of thousands of endogamous breed-
first diagnosis of ing groups, panmixia and its genetic sequelae
?ractice. Lancet must be regarded as an improbable prospect

and effectively restricted to the realms of
population genetic theory.
The prevalence and distribution patterns

of infectious diseases are an important, if less
lealth. Ed D F obvious, area in which the study of isolates
a. (Pp 267 + xii; can contribute to an understanding of disease
dge University evolution and dissemination. An interesting

example cited is the unique strain of HTLV-
1 found among groups in Papua New

iposium held in Guinea, whose first contact with government
the 20th anni- and missionary workers was in the 1980s.

.e International More predictably, migrant populations have
gists by scien- been extensively recruited in an attempt to
disciplines and examine the respective roles of genes and
Decade of the non-genetic factors as determinants of obe-
re 23 contribu- sity and hypertension, and in the aetiology of
Is and research common diseases of adulthood, including
America, Eur- diabetes types 1 and 2 and ischaemic heart
)ulations inves- disease. But on the evidence presented,
hy and climate progress towards this goal has so far been
ynesia. Studies limited.
ulations, both Overall, the volume contains much infor-
?resent the lar- mation that will be of interest to workers in
unt for approx- the general field of human variation. It is an
:ent. interesting and topical, if somewhat eclectic,
of symposium collection of papers which merits inclusion
e divergence in on the library shelf.
subject matter

of constituent A H BITTLES

Epidemiology and Control of Neural
Tube Defects. 2nd edition. J M Elwood,
J Little, J H Elwood. (Pp 925; £85.00.)
Oxford: Oxford University Press. 1993.

For aficionados, this could be the book you
would choose if you were to be a castaway on
a desert island. At any rate, such a sojourn
would probably be the only chance you will
have to read and digest such a massive tome.
It is more than twice the size of its first
edition. At first glance, it would seem to be
simply an expanded version, accommodating
the many relevant publications on neural
tube defects which have arisen in more than a
decade since the first edition appeared. In-
deed, the chapter headings are remarkably
similar. But much has happened in the field
during that time and perspectives have
changed. Our knowledge used to be mainly
of an epidemiological nature; now, there are

many different considerations: comprehen-
sive screening and prenatal diagnosis, prim-
ary prevention, ethical implications, and
animal models. All this has led to the book
being essentially rewritten. However, the
authors have chosen to retain the old chapter
headings and subheadings as the basis, and
then to introduce some new ones to complete
the contemporary picture. For instance, the
section on 'Clustering in time and space' has
been transformed. Four pages have become
58 and now include conceptual issues, an
extensive review of statistical methods, and
then the clustering of neural tube defects
under three headings - a review of studies
initiated when there was no known aetiologi-
cal factor, when clustering was suspected,
and when there were specific environmental
indications. For some chapters, the expertise
of other eminent people has been called
upon. The title too remains unchanged, and,
as this suggests, the book is still largely a

survey of epidemiological studies. As such it
provides a unique wealth of information. But
it is not just a review of previous publica-
tions: its strength lies in its analytical ap-
proach, which draws together the myriad
lines of evidence and synthesises them,
attempting to extract meaningful informa-
tion.

Inevitably, one searches the text for men-
tion of one's own work, justifying such action
on the grounds that it will be a yardstick for
the book as a whole. The initial gratification
that one has been noticed soon gives way to
critical appraisal of how the work has been
summarised and what use has been made of
it. My self-indulgence leads me to conclude
that the coverage is both comprehensive and
accurate. It is regrettable that this book, like
so many others, is dated before it is pub-
lished: there are references only up to the
first part of 1991. If only book production
could be speeded up. Nevertheless, the auth-
ors are to be congratulated on providing us

with such a rich reservoir in which to delve.
It is a pleasure to read and is a constant
reminder that although much is known about
neural tube defects there still remains much
to be discovered.

MARY J SELLER
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