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Retardation and developmental
delay: genetic and epigenetic factors

Edited by Moyra Smith. Oxford University
Press, 2005, £29.99 (US$55 (approx.); J45
(approx.)), pp 300, hardback, ISBN
0195174321

This book is a little
gem but it is not for
the faint hearted. It
is not directed spe-
cifically at the clin-
ical expert (whether
clinical geneticist or
paediatrician with
a neurodisability
interest) but is per-
fect for those who
wish to understand
the genetic mechan-
isms active in

embryonic life and beyond, which lead to
structural and functional brain abnormal-
ities. For the uninitiated it is a journey of
enlightenment.
The reader has a gentle initiation through

the social, environmental, and scientific
progress in understanding of the causes of
mental retardation (MR) in over a century of
investigation. The subsequent chapters form
a classification in themselves, being usefully
separated into abnormalities of brain struc-
ture and development, signal transduction
pathways, MR with neurological signs, devel-
opmental regression, metabolic disease, etc.
The prose is clear and not so overwhelmed
with abbreviations that it is impossible to
read. It is appropriately supported by sche-
matic diagrams. It is clearly well researched
(53 pages of references!) and thankfully the
index is accurate.
The clinical detail, although rather limited,

usefully includes long term prognosis and
recurrence risks. Some came as quite a
surprise; I had always understood that
Williams syndrome was sporadic and knew
the elastin gene was involved, but here it is
considered a contiguous gene defect which
includes the elastin gene. The Williams
region is flanked by three low copy repeats
which contribute to misalignment and
unequal cross over during division. In one
quoted study, a third of probands had parents
who were heterozygous for an inversion at
this point and therefore would be at much
greater risk of recurrence than the oft quoted
empiric risk—a lesson learned.
For departments who wish to develop

guidelines for investigation of learning diffi-
culties or developmental delay, the book is
not particularly helpful—there is a good
evidence based discussion, but there are less
wordy reviews available in the literature (and
on the web) that are perhaps more useful in
the clinical setting. However, for the true
enthusiast, there is a chapter on the burgeon-
ing field of functional genomics (the role of
non-protein coding DNA) and epigenetics
(disorders of gene expression where the gene
does not have sequence changes—i.e. it looks
the same but acts differently) which explains
these concepts in an extremely lucid manner.
So, for the busy paediatrician, what is the

advantage of this book over established
sources of genetic information, for example,
OMIM (On line Mendelian Inheritance in
Man http://www3.ncbi.nlm.nih.gov)?
Essentially it is its conciseness, distilling

huge quantities of information into compact
longitudinal chunks which are intensely
satisfying.
For example, holoprosencephaly is due to

impaired cleavage of the embryonic fore-
brain. Seventeen per cent are due to muta-
tions in the signalling gene Sonic Hedgehog
(SHH) most likely to be located at 7q36. SHH
influences Patched and Smoothened—recep-
tors with positive and negative regulatory
effects on a microtubule associated Zinc
finger protein, the human homologues of
which are glioma oncogenes (GLI). GLI3 is
responsible for various syndromes including
Greig syndrome in which there is agenesis of
the corpus callosum, hypertelorism, cognitive
defects, and limb abnormalities (because
SHH doesn’t restrict its signalling activities
to the brain). Wow—doesn’t it all just make
sense?
The remit is extensive and the book is

compact. It will therefore be a useful sum-
mary of current understanding to be used as
a reference and would be particularly helpful
for medical undergraduates involved in a
vertically constructed curriculum or for pae-
diatricians, whether in training or maintain-
ing their CPD. It is not just a book for
someone who wants to know the answer, but
for someone who wants to know why the
answer is as it is and rejoices in the
explanation.
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