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Medical genetics: advances in brtief

Rapid direct diagnosis of deletion car-
riers of Duchenne and Becker muscular
dystrophies
Fassati, A, Tedeschi S, Bordoni A, et aL
Lancet 1994;343:302-3.

The detection offemales who carry Duchenne
or Becker muscular dystrophy (DMD/BMD)
can still be problematical. Rapid carrier diag-
nosis may be necessary in the event of preg-
nancy in a woman at risk, before results of
restriction fragment length polymorphisms
(RFLPs) become available. Pulsed field gel
electrophoresis can provide accurate results
where there is a deletion or duplication, but
can be time consuming. Fassati et al describe
a new method that will allow rapid results to
be obtained in women at risk ofbeing carriers
of deletions in the DMD/BMD gene. Am-
plification of two exons in the DMD/BMD
gene is carried out by means ofthe polymerase
chain reaction (PCR); one of the amplified
exons is deleted in the affected male in the
pedigree, the other is used as a control. A
limited quantity of Taq polymerase is used
so that the two primer pairs compete for
amplification. In carrier women there is re-
duced efficiency of amplification of the de-
leted exon, which can be detected after
agarose gel electrophoresis and ethidium
bromide staining. The ratio between control
and target exon bands for each woman is
calculated, after taking the average of six
measures. Carrier diagnosis is made if the
difference beween control and proband mean
values was 50% or more and statistically sig-
nificant. The authors have used the technique
in 13 pedigrees and 34 at risk females; 13
obligate carriers on pedigree analysis were
correctly diagnosed by this competitive PCR
technique and seven further women with a
risk of more than 99% on RFLP analysis also
gave positive results with the PCR assay. An
equivocal result in one female was shown to
be negative when other deleted exons were
used in the assay, in agreement with a less
than 1% risk from restriction fragment length
polymorphisms. This technique, although not
applicable to all families, promises to be a
useful addition to the methods available for
carrier diagnosis in DMD.

ANGELA BARNICOAT

The severe phenotype of females with
tiny ring X chromosomes is associated
with inability of these chromosomes to
undergo X inactivation
Migeon BR, Luo S, Jani M, Jeppesen P. Am
JT Med Genet 1994;55:497-504.

Most females with a straightforward 45,XO
karyotype (Turner's syndrome) have a fairly
benign condition, and females with one
normal and one structurally abnormal X
chromosome (for example, an iso(X) chro-
mosome, an X deletion, or a large ring X
chromosome) are usually similar clinically,
presumably because the abnormal X chro-
mosomes are usually inactivated in all cells,
leaving the normal X to be the functional
one. Occasionally, however, females with sig-
nificant mental retardation and severe con-

genital abnormalities are found to have a form
of Turner's syndrome with a tiny ring X
chromosome in some cells (45,X/46,X,r(X)),
that is, they are mosaic. Studies of these
severely affected females show that the XIST
locus (residing in the region of the putative
X inactivation centre on Xql3.2) on their
tiny ring X chromosome is either not present
or not expressed. XIST transcription cor-
relates well with X chromosome inactivation,
and so non-expression of the locus, even
when it is present, suggests that these tiny
chromosomes are transcriptionally active. In
this report, the transcriptional activity of ring
X chromosomes lacking XIST expression
from three females with a severe phenotype
was studied. An antibody specific for the
acetylated isoforms of histone H4 marking
transcribed chromatin domains labelled the
tiny ring X chromosomes at a level consistent
with significant activity. Genes which are nor-
mally silent on an inactive X were also shown
to be expressed. Overall, there is now con-
vincing evidence that ring chromosomes as-
sociated with severe phenotypes are unable
to undergo X chromosome inactivation, and
that the severe phenotype is the result of
functional disomy resulting from a lack of
dosage compensation for genes present within
the ring chromosome. This information will
be particularly important during genetic
counselling after a small ring X chromosome
is found coincidentally at amniocentesis.

FRANCES FLINTER

A novel mutation in the cystic fibrosis
gene in patients with pulmonary disease
but normal sweat chloride con-
centrations
Highsmith WE, Burch LH, Zhou Z, et al.
N Engl J Med 1994;331:974-80.

Until recently, the diagnosis of cystic fibrosis
has rested on sweat chloride findings. How-
ever, it has been known for some time that
there is a group of patients who have chronic
lung disease similar to that seen in cystic
fibrosis but who have normal sweat chloride
values. This paper describes an evaluation of
a group ofsuch patients. By direct sequencing
of PCR amplified mRNA transcripts, an
identical point mutation in intron 19 of
CFTR was found in 13 of 23 patients. The
mutation, found in patients from different
ethnic groups and associated with different
extended haplotypes, leads to the creation of
a partially active splice site in intron 19 and
to the insertion into most CFTR transcripts
of a new 84 base pair "exon", containing an
in frame stop codon, between exons 19 and
20. Normally spliced transcripts were also
detected at a level approximately 8% of that
found in normal subjects. While sweat ductal
potential differences were normal in eight
tested patients with the intron 19 mutation
and pulmonary disease, sweat acinar epi-
thelial chloride secretory function was ab-
normal as were the bioelectric properties of
nasal epithelium. The group of patients with
this mutation had lung disease that was sim-
ilar to or milder than that expected for their
age and, while at least one patient had ob-

structive azoospermia, a note added in proof
indicated that a number of males with this
mutation have fathered children. There are
a number of implications arising from this
molecularly delineated mild CF phenotype.
First, consideration of the diagnosis of cystic
fibrosis must extend to patients with sup-
purative pulmonary disease and normal sweat
chloride values. Second, the finding of low
levels of normal CFTR mRNA patients with
this mutation may serve as a guide for therapy
and, finally, screening for the mutation should
prove diagnostically useful in this group of
patients.

DAVID RAVINE

Localization of a breast cancer sus-
ceptibility gene, BRCA2, to chromosome
13ql2-13
Wooster R, Neuhausen SL, Mangion J, et al.
Science 1994;265:2088-90.
A strong candidate for the breast and
ovarian cancer susceptibility gene
BRCA1
Miki Y, Swensen J, Shattuck-Eidens D, et al.
Science 1994;266:66-71.
BRCA1 mutations in primary breast
ovarian carcinomas
Futreal PA, Liu Q, Shattuck-Eidens D, et al.
Science 1994;266:120-2.

A breast cancer susceptibility locus was linked
to the long arm of chromosome 17 four years
ago by Marie-Claire King and colleagues.
Now Miki and 44 co-authors have isolated a
gene in which mutations cosegregate with
early onset breast cancer, or breast and
ovarian cancer in five families. Single nuc-
leotide substitutions, a deletion, and an in-
sertion were found. The gene has 22 exons,
encodes a protein of 1863 amino acids, and
includes a probable zinc finger domain. Ex-
pression is found in breast, ovary, thymus,
and testis with alternative splicing seen in
breast and ovary. Although these mutations
are associated particularly with breast cancer
in women in their 20s and 30s, occasional
women with the mutation remain unaffected
at well above retirement age. The large size
of the gene and the alternative splice sites
may make the search for mutations difficult,
but the identification of this gene does make it
possible to distinguish persons within families
with a high risk from those who have not
inherited predisposing mutations. In a related
paper Futreal and 26 co-authors contrast the
high degree of loss of heterozygosity (LOH)
for the BRCA1 containing region of 17q in
sporadic breast and ovarian tumours with
the low number of BRCA1 mutations so far
identified within them. In their series, 3/32
breast and 1/12 ovarian carcinomas were
found to contain single BRCA1 nucleotide
changes. All four mutations were present in
the germline and were associated with early
onset cancers. It seems likely, therefore, that
within the limitation of current techniques,
the majority of sporadic breast and ovarian
cancers are not associated with mutations of
BRCA1. A week before publication of the
positional cloning of BRCA1, Wooster and
30 co-authors reported linkage between a
second heritable early onset breast cancer
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Advances in brief

susceptibility locus and polymorphisms
centred on D13S260. The putative BRCA2
gene at this locus is distinct from the re-
tinoblastoma (RB1) gene although LOH for
chromosome 13 in tumour tissue frequently
involves both loci. As with BRCA1, BRCA2
haplotypes cosegregate with early onset breast
cancer; by contrast with BRCA1, BRCA2 is
less often associated with ovarian cancer, but
does confer a small increase in the risk of
breast cancer in males. These two genes are
likely to account for the majority of families
with increased susceptibility to early onset
breast and ovarian cancer; a further gene
or genes may nevertheless avait discovery.
Determining the function of these genes
should provide significant clues to the un-
derlying mechanisms leading to cancer and,
in the longer term, indicate possible routes
to treatment of one of the major diseases of
modern times.

JOHN C K BARBER

Two long QT syndrome loci map to chro-
mosomes 3 and 7 with evidence for fur-
ther heterogeneity
Jian C et al. Nature Genet 1994;8:141-7.

Prolongation of the QT interval and other
repolarisation abnormalities have been as-
sociated with a syndrome of episodic cardiac
arrhythmias in the long QT syndrome (LQT).
LQT causes episodic and abrupt loss of con-
sciousness, seizures, and sudden death from
ventricular tachyarrhythmias. Both autos-
omal dominant and recessive patterns of in-
heritance have been reported. In 1991 the
same authors found that LQT was closely
linked to the Harvey-Ras 1 gene (HRAS) on
chromosome lIp in a large Utah family. This
localised an LQT gene to chromosome
lpl 5.5. A letter from a French group in the
same issue of the journal now confirms that
HRAS is excluded from the region containing
the LQT gene and that LQT is more cen-
tromeric in I I p 1 5.5 than previously thought.
In this current paper Jiang et al describe a
genetic linkage analysis localising two new
autosomal dominant LQT loci, nine families
being completely linked to markers on chro-
mosome 7q35-36 (LQT2) and three families
completely linked to 3p21-24 (LQT3). A
further three families fail to show linkage to
any of these three known loci indicating that
there is at least a fourth LQT locus. Two
possible candidate genes for LQT2 have been
postulated; a chloride channel and a mus-
carinic receptor have been mapped to the
corresponding region. The gene encoding an
L type calcium channel alpha 1 subunit has
been mapped to chromosome 3p21-23 and
must be a candidate for LQT3. The relative
importance of the four or more possible loci
is not yet known. The phenotypes of patients
with the different forms ofLQT are described
as being surprisingly similar. The authors
postulate that the repolarisation ab-
normalities underlying different forms of
LQT are the same. LQT genes, they feel, may
encode elements of a common physiological
mechanism of arrhythmia and perhaps by
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Myophosphorylase deficiency:
usually severe form with myoglo
Kristjansson K. Tsujino S, DiM
_t Pediatr 1994;125:409-10.
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an encoded arginine to a stop codon, the
authors omit to mention the chromosomal
location (11q13) of the gene itself.

JILL CLAYTON-SMITH

Mutation analysis in patients with poss-

ible but apparently sporadic Hunting-
ton's disease
Davis MB, Bateman D, Quinn NP,
Marsden CD, Harding AE. Lancet 1994;344:
714-17.

Genetic counselling of families where there
is an isolated case of possible Huntington's

j GRAY disease can be difficult. Davis et al present
44 cases of possible sporadic Huntington's
disease studied using two polymerase chain
reaction (PCR) methods. The first amplifies
both the critical CAG repeat and the poly-
morphic flanking CCG repeat (seven to 12

an un- copies), the second method measures the
obinuria CAG repeat directly (normal range eight to
lauro S. 33 copies). The cases were divided into prob-

able or doubtful Huntington's disease. The
family history was noted as negative (both

[cArdle's parents alive or died over 65 years without
)mmonly suggestive features) or suspicious (for ex-
Fatigue in ample, early death or adoption). Thirty of
itated by the 44 cases were confirmed as being affected
rest. CK with Huntington's disease. Thirteen cases
re greatly gave a borderline result with the first PCR
hildhood method but were shown to be unequivocally
br Becker positive when CAG repeat length was meas-
netabolic ured. Twenty-five of the 28 patients with
kinase or probable Huntington's disease had positive
valuation results (10 with negative family histories).
iscle bio- Five of the 16 patients with doubtful disease
liagnosis were shown to have the typical expansion
acilitated (two with negative family histories). In two
e myo- of the patients with confirmed diagnoses and
Following negative family histories the parents were still
authors alive. In one, non-paternity was shown and
of myo- in the other an allele in the intermediate range
boy. In (35 repeats) had expanded when inherited

is of my- from the father. This study provides useful
"forearm confirmation that a majority of patients with
involved typical clinical features but no family history
Ld post- do have Huntington's disease. The possibility
,els. This that those with negative results may have
)cks any- other mutations in the same gene is con-
flycolytic sidered. The authors suggest that although
)duction. new mutations do occur (as in one of their
ie myo- cases), non-paternity or mild disease which
itified in has been overlooked may be more common
the com- causes for the negative family history. Where
in 75% there is doubt about the clinical diagnosis a
[s for this much lower proportion of cases are shown to
ith early have Huntington's disease. Other potential
r patient causes for chorea were present in some of
ariant of their patients. A proportion of the positive
both ho- results in this study had repeat numbers in
ation al- the borderline range and this illustrates the
e was no importance of measuring CAG repeat length
tion. The directly in cases where there is doubt about
s is now the diagnosis. This study will aid in the elu-
the diag- cidation of the apparently sporadic cases of
es biopsy Huntington's disease but, as the authors point
It is in- out, the use of diagnostic DNA technology
oes into must be done with informed consent and not
which is confused with predictive testing.
xon 1 of
hange of ANGELA BARNICOAT
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