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MEDICAL GENETICS: ADVANCES IN BRIEF

Prevalence and spectrum of germline
mutations of the p53 gene among
patients with sarcoma
Toguchida J, Yamaguchi T, Dayton SH,
et al. N Engl Jf Med 1992;326:1301-8

Germline mutations of the p53
tumor-suppressor gene in children
and young adults with second
malignant neoplasms
Malkin D, Jolly KW, Barbier N, et al.
N Engl J Med 1992;326:1309-15.

These two papers appeared together with an
editorial. Recent studies have identified
germline mutations of the p53 tumour sup-
pressor gene in families with the Li-Frau-
meni syndrome, an autosomal dominant dis-
ease characterised by high risk of sarcomas,
breast cancer, and other tumours. Acquired
mutations in this gene have also been found
in sporadic colon, breast, and lung cancers.
The first paper aimed to discover what pro-
portion of sporadic sarcomata was associated
with new germline mutations of p53. The
entire coding sequence and splice junctions
of p53 were analysed for mutations. Samples
were screened from 196 patients and 200
controls. Eight germline mutations were
found, four causing amino acid substitutions
and four causing premature stop codons.
New germline mutations of p53 are rare
among patients with sporadic sarcoma. The
second paper investigated the possibility that
p53 germline mutations are associated with
second primary cancers in children and
young adults who do not belong to Li-Frau-
meni families. Samples from 59 such patients
were analysed. Three mutations were found
which were identical to one found pre-
viously, a fourth was the first germline muta-
tion to be discovered at exon 9. These find-
ings identify a subgroup of young patients
with cancer who have germline p53 muta-
tions, and whose high risk relatives could be
identified. However, it is not yet clear
whether screening for tumours in those sub-
jects will affect survival.

ANDREW NORMAN

Mutations in the DNA ligase I gene of
an individual with immunodeficiencies
and cellular hypersensitivity to
DNA-damaging agents
Barnes DE, Tomkinson AE, Lehmann AR,
Webster DB, Lindahl T. Cell 1992;69:495-
503.

A fibroblast strain derived from a patient
with a syndrome of immunodeficiency,
stunted growth, and sun sensitivity, resem-
bling but not identical to Bloom's syndrome,
has been previously shown to be sensitive to
a wide range ofDNA damaging agents and to
have a reduced rate of joining of strand
breaks. This paper describes the identifica-
tion of two missense mutations in different
alleles of the DNA ligase I gene in these cells.
One of these mutations was shown to be
maternally inherited. The DNA ligase ac-
tivity in the fibroblast cell line was also
shown to be greatly reduced confirming de-

fective enzyme function. In contrast, cells
derived from subjects with Bloom's syn-
drome, which appear to have defective DNA
ligation, did not have DNA ligase I muta-
tions. The demonstration of mutations in the
DNA ligase I gene and the resultant bio-
chemical defect confirm the role of the en-
zyme in DNA replication and suggest a role
in excision repair ofDNA. The immunodefi-
ciencies may result from inadequate ligation
during immunoglobulin and T cell receptor
gene rearrangements. These findings suggest
that investigation of the enzymes involved in
DNA replication, repair, and recombination
may prove fruitful in the search for defects in
other syndromes featuring both hypersensit-
ivity to DNA damaging agents and immuno-
deficiency.

N S THAKKER

Linkage of type 2 diabetes to the
glucokinase gene
Hattersley AT, Turner RC, Permutt MA,
et al. Lancet 1992;339:1308-9.

Absence of a clear pattern of inheritance
along with difficulty in ascertaining large
pedigrees owing to disease morbidity have
bedevilled efforts to pinpoint genetic factors
in the aetiology of type II diabetes. These
factors have been less problematical in the
relatively uncommon specific subgroup of
type II diabetes, maturity onset diabetes of
the young (MODY), which is inherited as an
autosomal dominant condition. This paper
presents evidence of linkage between the
glucokinase gene and MODY in a large pedi-
gree (max lod = 4.6, 0 =0) and absence of
linkage between a second MODY family and
glucokinase, thereby confirming genetic
heterogeneity for this condition. The title of
this paper is misleading: after all, MODY is
thought to account for only a small propor-
tion of type II diabetes so why the need for a
sensational headline? That heterogeneity
should be found is hardly surprising given
the diversity of factors known to influence
glucose metabolism. Indeed heterogeneity
between the two pedigrees in the study might
almost have been expected given the signific-
antly different family profiles observed in
regard ofmean age at diagnosis, mean fasting
plasma glucose on treatment, and treatment
requirements.

W REARDON

The gene for the peripheral myelin
protein PMP-22 is a candidate for
Charcot-Marie-Tooth disease type 1A
Patel PI, Roa BB, Welcher AA, et al.
Nature Genet 1992;1:159-65.

The peripheral myelin gene
PMP-22/GAS-3 is duplicated in
Charcot-Marie-Tooth disease type IA
Valentijn LJ, Bolhuis PA, Zorn I, et al.
Nature Genet 1992;1:166-70.

These paper, and two others in the same

issue (by Timmerman et al and Matsunami et

al), all reach the same conclusion - that the
peripheral myelin protein gene PMP-22 lies
within a segment of human 17pll .2 that is
duplicated in type 1A Charcot-Marie-Tooth
disease (CMT1A; hereditary motor and sen-
sory neuropathy with reduced nerve conduc-
tion velocity, and mapping to chromosome
17). Although the duplication process was
recognised only last year, progress has since
been rapid. Normally the duplication is sub-
microscopic and encompasses about 1.5 Mb
of DNA, but subjects with cytogenetically
visible dup(17p) also appear to have CMT,
suggesting that gene duplication per se may
cause the disease. The question is: duplica-
tion of which critical gene(s)? A 1.5 Mb seg-
ment could contain up to 30 genes, but these
papers testify to the rapid focusing of interest
on PMP-22. The previously characterised
mouse gene maps to chromosome 11, which
is syntenic with human 17; the pattern of
expression is appropriate (high levels in peri-
pheral nerves, low in brain and other tissues),
and point mutations of the gene cause hypo-
myelination (trembler mutant). The new
work thus provides circumstantial evidence
of a causative role for PMP-22 duplication in
CMT 1A. The hunt is on for the possible rare
point mutations or duplications of PMP-22
alone that would clinch its relationship with
CMT.

ANDREW WILKIE

Familial case with sequence variant in
the testis-determining region
associated with two sex phenotypes
Vilain E, McElreavey K, Jaubert F,
Raymond J-P, Richaud F, Fellous M. Am
J'Hum Genet 1992;50:1008-11.

This paper describes an intriguing family in
which there are three 46,XY females in two
generations. All three women had presented
with primary amenorrhoea. There is good
evidence for the role of the SRY gene in testis
determination with at least two documented
46,XY females who have a de novo mutation
within the open reading frame of this gene.
In this family a single base substitution caus-
ing a valine to leucine amino acid change in
the conserved domain of the SRY open read-
ing frame was detected in the 46,XY female.
The same mutation was also present in the
phenotypically normal father of two of these
women. This paper shows yet again that
there is still much to be learned about the
control of sexual differentiation.

JUDITH GOODSHIP

Fumarase deficiency: two siblings with
enlarged cerebral ventricles and
polyhydramnios in utero
Remes AM, Rantala H, Hiltunen JK,
Leisti J, Ruokonen A. Pediatrics
1992;89:730-4.

This case report is of two male sibs with a
very rare tricarboxylic acid cycle defect,
fumarase deficiency. The index case pre-
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Medical genetics: advances in brief

sented as a fetus at 32 weeks of gestation with
polyhydramnios and enlarged cerebral vent-
ricles. The child was born two weeks later by
caesarian section and required mechanical
ventilation for the first 24 hours of life. In the
neonatal period he was markedly hypotonic
and difficult to feed. A CT scan ofhis brain at
this time confirmed the enlargement of the
cerebral ventricles and suggested cortical
atrophy. Over the first year of life his de-
velopmental progress was extremely poor
and at the age of 20 months a metabolic
screen showed the presence of fumarate in
his urine. His mentally retarded older
brother was then investigated at the age of 4j
years and also found to have increased urin-
ary fumarate excretion. He also had a re-
markably similar peri- and neonatal history
with polyhydramnios, hydrocephalus, and
delayed development. In addition he had
myoclinic epilepsy and hypsarrhythmia on
EEG. Enzyme analysis of the leucocytes of
these boys, their parents, and normal sib
confirmed the diagnosis of fumarase defi-
ciency. Five previous cases of fumarase defi-
ciency have been described; the common
features are of a severe, early onset, and
usually fatal condition with marked develop-
mental delay and infantile spasms. The
unique features in these cases are the
enlarged ventricles and polyhydramnios.
These cases point once again to the breadth
of the 'metabolic phenotype' and show how
important organic acids are in the investiga-
tion of unexplained mental handicap.

DAVID FITZPATRICK

Presymptomatic testing for
Huntington's disease in the United
Kingdom
Tyler A, Ball D, Craufurd D. BMJ
1992;304: 1593-6.

The authors present this evaluation on behalf
of the UK Huntington's Disease Prediction
Consortium. They believe that they have
virtually complete ascertainment of com-
pleted presymptomatic tests. Data from 248
subjects were analysed. The risk of carrying
the HD gene was reduced for 151 (61%) of
the applicants and raised for 97 (39%); 158
(64%) of the subjects were female and 90
(36%) male. The median age at which results
were communicated was 32.5 years. The
demand for testing was lower than expected
and may have reached its peak in 1990. The
excess of low risks was not fully explained by
the age effect, and might be partly explained
by exclusion from testing of those with ab-
normal neurological signs or current mental
illness or other exclusion criteria, or by self
selection of those without prodromal symp-
toms. Almost two-thirds of those choosing
presymptomatic testing were female and this
probably reflects greater maternal involve-
ment in reproductive decision making, or
concern for existing children at risk, or both.
Seven teenage females went ahead with test-
ing, but no teenage males did. The avail-
ability of pooled data from all UK testing
centres, which individually have only a few
results, will form a valuable resource for
monitoring the long term psychosocial
impact of testing.

ANDREW NORMAN

Of mice and men: genetic skin diseases
of keratin
Fuchs E, Coulombe PA. Cell 1992;69:899-
902.

This paper reviews the evidence for keratin
defects in genetic skin diseases. Evaluation of
network formation in cultured keratinocytes
transfected with mutated keratin genes and
of filament assembly in vitro have shown the
a helical rod domain of these intermediate
filaments (IF) to be vital for correct as-
sembly. Some of these IF mutants act in
dominant negative manner with the mutant
proteins interacting with the wild type pro-
teins to disrupt the IF structure. The in vivo
effect of mutant keratins has been shown in
transgenic mice expressing mutant keratin
genes. For example, mice expressing mutant
K14 genes show features of epidermolysis
bullosa simplex (EBS). Furthermore, the
severity of the disease correlates with the
mutation type and the extent to which it
disrupts the IF assembly. Mutations in the
rod domain of the K14 and K5 genes have
now been identified in patients with the two
severest forms ofEBS. Expression ofanother
mutated keratin gene (K10) in transgenic
mice results in features typical of the genetic
skin disease epidermolytic hyperkeratosis.
These findings are extremely interesting.
Not only do they elucidate the genetic basis
of some skin diseases but also help show the
possible function(s) of these ubiquitous pro-
teins. Investigation of the role of IFs in other
similar skin diseases may prove very worth-
wile.

N S THAKKER

Amplification of a gene encoding a
p53-associated protein in human
sarcomas
Oliner JD, Kinzler KW, Meltzer PS,
George DL, Vogelstein B. Nature
1992;358:80-3.

The central role of p53 mutations in human
neoplasia is now widely recognised. But what
is the normal function of p53, and why is its
mutation so catastrophic? The biochemical
approach to these questions is to define those
proteins and/or DNA sequences with which
p53 interacts. One such protein, MDM2,
was recently identified in the rat. Oliner et al
have now cloned the human homologue and
mapped it to chromosome 12q13-14.
Because alterations of this region occur in
many sarcomas (as do p53 mutations), the
authors examined 47 sarcomas for abnormal-
ities of MDM2. Seventeen showed 5 to 50
fold gene amplification, and western blotting
indicated that these tumours expressed high
levels of the corresponding protein. Prelimi-
nary data on five MDM2 amplified tumours
showed that none carried a p53 mutation. A
unifying hypothesis for oncogenesis by
MDM2, DNA viruses, and p53 mutations is
that all bind normal p53 and prevent its
normal function. Although the cellular tar-
gets of p53 remain to be identified, it shows
sequence specific DNA binding and can act
as a transcriptional activator. A provocative
accompanying article by D P Lane suggests
that p53 may be the 'guardian of the
genome', arresting dividing cells in Gl phase
while damaged DNA is repaired.

Recombination of 4pl6 DNA markers
in an unusual family with Huntington
disease
Pritchard C, Zhu N, Zuo J, et al. Am J
Hum Genet 1992;50:1218-30.

Despite the fact that the Huntington's dis-
ease (HD) gene was localised to chromosome
4p16 nearly a decade ago, the gene has still
not been identified. Indeed there is still no
single consistent hypothesis for its position
in 4pl6. Some recombination events place
the gene between D4S1O and D4S168, a
region of 2.5 Mb, while others suggest a
more telomeric location. In this paper Prit-
chard et al have studied in detail a family
with HD in which a recombination has pre-
viously been reported in support of the telo-
meric location. However, they have now used
a polymorphic marker that is within 80 kb of
the telomere and found that the non-HD
haplotype has extended at least as far as this
in the two recombinant affected subjects.
The recombination identified is in the 16 cM
interval between HOX7/D4S229 and
D4S144, a region well centromeric of the
most likely HD location. The authors have
been meticulous in confirming the diagnosis
and paternity and excluding sample error or
visible chromosome rearrangements. The
disease haplotype had been established using
18 subjects in the wider family. They
ensured phase was correctly assigned by
making somatic cell hybrids containing only
one chromosome 4 from each subject in the
nuclear family. Unless there are further
recombination events in this family that have
not been identified, the disease locus in this
family could be within 80 kb of the telomere,
proximal to D4S229 or, more worryingly,
not on chromosome 4 at all.

JUDITH GOODSHIP

Value of routine ultrasound scanning
at 19 weeks: a four year study of 8849
deliveries
Luck CA. BMJ 1992;304:1474-8.

In a previous abstract I summarised the
findings of a retrospective study by Chitty et
al, which reported the effectiveness of rou-
tine ultrasound in detecting fetal anomalies
in an unselected population, and indicated a
need for prospective studies. Carole Luck
has now reported such a study. All pregnant
women in a district general hospital were
offered a fetal anomaly scan at 19 weeks'
gestation and 8523 of 8849 (96%) accepted.
A total of 166 fetal anomalies occurred; 140
were detected at 19 weeks (sensitivity 85%,
specificity 99.9%). In 27 cases fetuses were
shown to have severely crippling or lethal
abnormalities; termination of pregnancy was
requested in 25. Early diagnosis influenced
the timing and place of delivery in babies
with severe cardiac or gastrointestinal anom-
alies. Four false positive diagnoses occurred,
but none led to termination. False negative
diagnoses were relatively common for car-
diac anomalies some of which had fatal out-
come in the neonatal period. It was con-
cluded that scanning at 19 weeks with
availability of termination can reduce perina-
tal morbidity and mortality. The need for
adequate counselling facilities and close co-
operation between the professionals involved
was stressed.

ANDREW NORMAN
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