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A case of X;Y translocation which maps the Xg locus
to Xp24- bpter
E BOYD, M A FERGUSON-SMITH,
M E FERGUSON-SMITH, AND R SANGER
Department ofMedical Genetics, Royal Hospitalfor
Sick Children, Yorkhill, Glasgow

An X;Y translocation chromosome was detected in a
male fetus during prenatal diagnosis for family history of
spina bifida. The breakpoints were interpreted as Xp24
and 7qll. The fetus therefore had a duplication of the
major part of the long arm of the Y chromosome, and was
lacking a small region from the short arm of the X. The
translocation chromosome was found to be inherited
from the mother and was also present in a clinically
normal sister. The pregnancy was continued and a male
infant was born. The clinical findings, family studies, and
cytogenetics are described. Studies with BUdR incorpora-
tion showed that in the mother X inactivation was
random. The results of Xg blood grouping studies
showed that the mother had failed to inherit the Xg locus
from her father, indicating that this locus is situated in
the region Xp24--Xpter.

Dicentric sex chromosomes
M J W FAED, M A LAMONT, AND J ROBERTSON
Cytogenetics Laboratory, Department ofPathology,
Dundee University, Dundee

Reports are given of two girls presenting with primary
amenorrhoea. The first, aged 17, was tall with big bone
structure. She had no breast development and scanty
pubic and axillary hair. The cervix and uterus were
small, there was a streak ovary on the right side, and no
gonadal tissue on the left. Examination of lymphocytes
and fibroblasts showed one X to be replaced by an
abnormal X, consisting of two apparently intact X
chromosomes joined by their long arms with just one
functional centromere. Cultures with BUdR showed the
abnormal chromosomes to be constantly late replicating.
Both parents' karyotypes appeared normal, with no
abnormality on BUdR studies. The second girl was aged
19 when first seen. She had had one spontaneous period
aged 14 years but none since. She was short, with no true
breast development, no axillary hair, and scanty pubic
hair; there was some clitoral enlargement. Laparotomy
showed normal fallopian tubes, a very small uterus, and
rudimentary ovarian tissue. Chromosome analysis
showed 20% cells to be XO; the remaining 80% contained
a normal X and probably an isochromosome Y. On
reattendance 8 years later, banding techniques confirmed
the presence of a dicentric Y. In view of her chromosomal

status, the gonads were removed. The right gonad was
replaced by a dysgerminoma with abundant mitotic
activity. The left streak gonad showed no malignant
change. A course in radiotherapy was given post-
operatively. Three years later, she is well with no evidence
of recurrence of the tumour.

Do satellite associations result in non-random chromatid
distribution at mitosis?
D P FOX, M Y YIP, AND A WHITEHEAD
Department of Genetics, University of Aberdeen,
Aberdeen, and Regional Cytogenetics Laboratory,
East Birmingham Hospital, Birmingham

Satellite associations are thought to result from nucleolar
formation during interphase and often appear to involve
physical connections between chromosomes at metaphase.
They may be involved in the production of aneuploid
gametes by causing non-disjunction at meiosis though the
evidence for their involvement is ambiguous. Another
approach to this question is to examine their influence on
chromatid distribution at mitosis in cells substituted for
two S phases with bromodeoxyuridine and stained by the
FPG technique. Satellite associations are non-random in
the sense that at the second mitosis after substitution
dark chromatids associate with dark chromatids prefer-
entially (and light with light). If this preferential associa-
tion influences segregation this should be reflected in a
distribution of dark chromatids between cells at the third
and subsequent divisions which differs from that predicted
by the binomial theorem. The evidence to date is consistent
with random chromatid distribution and thus does not
support the notion that satellite associations can influence
chromatid segregation at cell division.

Antecedents of Down's syndrome in Shetland
A WJOHNSTON,D F ROBERTS,AND M J ROBERTS
Department ofMedicine, Aberdeen University,
Aberdeen, and Department ofHuman Genetics,
Newcastle University, Newcastle-upon-Tyne
In 1978 a comprehensive survey of mental subnormality
in NE Scotland was published in an attempt to establish
the extent of mental handicap in the area. Among its
many revealing findings, it emerged that Down's syndrome
showed a curious focus of prevalence in the Shetland
Isles with 1 * 39 per 1000 population, as compared with a
general level of 0-5 per 1000. Enquiring into this, the
antecedents of all the Shetland Down's syndrome patients
were traced. The paper reports the results of the extent of
inbreeding in the patients as compared with the general
population.
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A family study of Charcot-Marie-Tooth disease in the
Edinburgh area
A P BROOKS AND A E H EMERY
Department of Human Genetics, University of Ediniburgh,
Edinburgh

Charcot-Marie-Tooth disease is defined as those inherited,
chronic, progressive, mixed but predominantly motor,
peripheral neuropathies presenting with distal leg and
peroneal muscle weakness and wasting and often with
foot deformity. In a family study in the Edinburgh area

the prevalence was 1 in 16 400. Cases were divided into
three genotypes on the basis of family history verified by
examination of available first degree relatives and the
results of forearm nerve maximum motor conduction
velocity: nine families had autosomal dominant
demyelinating (ADD); three families had autosomal
dominant neuronal (ADN); five families had autosomal
recessive neuronal (ARN). A family with a probable
X linked recessive demyelinating genotype was also seen.
Analysis of clinical features showed peroneal muscle
weakness to be progressive with age in the ADD genotype
(r =-0 54), but to be more severe than expected for age
in the ARN. Women were less severely affected than men
in the ADD (and were often asymptomatic carriers), but
as severely affected in ARN. Forearm nerve maximum
motor conduction velocity was not found to be reliable in
distinguishing clinically affected from normal in ADD, but
25 of 26 otherwise normal subjects had velocities less than
30 metres per second, and all affected subjects in ADN and
ARN had velocities greater than 40 metres per second.

Epidemiology of motor neurone disease in Scotland
S M HOLLOWAY AND A E H EMERY
Department of Human Genetics, University of Edinburgh,
Edinburgh

A study has been made of the frequency of motor
neurone disease (MND) in Scotland. It would appear that
the disease has an approximately equal frequency in all
countries of the world in which this has been measured,
apart from a few areas of very high frequency, for
example, the island of Guam. In Scotland, in common
with some other countries, the disease would appear to be
increasing in frequency. This may be because of an

increase in the accuracy of diagnosis but could possibly
reflect the frequency of some infectious agent. In the
present investigation people resident in the north and
east of Scotland and those engaged in agricultural
work have been found to have an increased risk of
developing the disease. It is possible that MND might
result from a persistent viral infection secondary to
impaired immune response.

A clinical and genetic survey of 200 families with
cerebellar and spinocerebellar degenerations
A E HARDING
MRC Clinical Genetics Unit, Institute of Child Health,
30 Guilford Street, London WCI

Clinical and family studies have been undertaken on 228
index cases from 200 families with progressive cerebellar

and spinocerebellar degenerations. A further 197 subjects
(living or dead) were affected with a similar disorder to
that of the index cases. Of these, 52 were seen personally,
in addition to a considerable number of unaffected
relatives. Thecases were broadly divided into the following
groups. (1) Classical Friedreich's ataxia (90 families:
autosomal recessive). (2) Cerebellar ataxia of early onset
(20 families: probably autosomal recessive). (3) Hereditary
spastic paraplegia (29 families: 20 autosomal dominant,
9 autosomal recessive). (4) Late onset cerebellar ataxia
(11 families with autosomal dominant inheritance plus
36 single cases). (5) Other syndromes (14 families).
Further subdivision of these patients was possible on
clinical, genetic, and statistical grounds.

Huntington's chorea in the west of Scotland
J M W BOLT
Hartwood Hospital, Shotts, Scotland

Study over the last 50 years has revealed a large number
of cases throughout the country, chiefly in the west of
Scotland. By late 1978, 1384 subjects with some connec-
tion with the west of Scotland had been identified: over
900 had always lived there, about 100 had moved in, and
another 100 moved out, while 200 relatives had always
lived elsewhere. There were 1126 definitely affected, 204
possibly affected, and at least 54 heterozygotes. There
were 357 kindreds initially identified but further informa-
tion from the families and the Registrar-General reduced
this to 284 with the possibility of further reduction to 262.
Approximately 3/5 were indigenous to the west, 1/5 each
coming from elsewhere in Scotland and the rest of the
British Isles, with a handful from abroad. Prevalence in
1965 was at least 8 6 per 100000, and if possible cases
were included 9 8 per 100 000. The mean age of onset was
about 42 years and that at death 56-6 years. Children of
affected fathers tended to have an earlier onset and death,
but childless married women also had an earlier onset so
that this may be an artefact. Possible reasons for the lack
of family history were identified in 122 'sporadic' cases.
There were 151 elderly patients, with onset over 50 and/or
death over 65, and 32 juvenile cases, with onset under
20 years. The series also produced 61 patients who
appeared to be only mildly affected and 36 who were
subnormal. The relationship of psychiatric syndromes to
the appearance of chorea was noted in 207 patients.

Prenatal detection of Turner's syndrome in conjunction
with trisomy 20 mosaicism (45,X/46,X, +-20)
J L WATT, D A COUZIN, A W JOHNSTON,
V JANDIAL, AND E S GRAY
Department of Genetics, University of Aberdeen,
Aberdeen

A case of Turner's syndrome, detected antenatally and
complicated by the finding of trisomy 20 mosaicism in
50% of cells from each of two amniotic fluid cultures, is
described. Cultures from seven fetal tissues in the
subsequent abortion revealed a predominance of 45,X
cells with a very low level of trisomy 20 mosaicism in three
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fetal tissues. The interpretation of trisomy 21 mosaicism
presents a diagnostic dilemma.

Detection of familial translocations
T ANDREWS AND E V DAVISON
Department ofHuman Genetics, University of Newcastle,
Newcastle-upon-Tyne

Familial translocations are usually ascertained through
the birth of an abnormal child and by cytogenetic
investigation of repeated fetal loss. Five familial
translocations were presented, each ascertained by a

different method. Case 1. A 9;22 translocation
t(9;22)(ql 1 ;q22) identified through the birth of an
abnormal child. Case 2. A 3 ;7 translocation
t(3;7)(pl4;q26) identified through a couple with three
1st trimester spontaneous abortions. Case 3. A 13;14
Robertsonian translocation t(13;14)(pll;qll) identified
through the cytogenetic analysis of spontaneous abortion
material of a couple's first pregnancy. The second
pregnancy was antenatally diagnosed as a balanced 13 ;14
translocation. Case 4. A 1 ;5 translocation t(1 ;5)(q23 ;q35)
identified in the mother of a trisomy 21 Down's syndrome
child. Case 5. A 13;14 Robertsonian translocation
t(I3 ;14)(ql 1 ;ql 1) identified in a patient having antenatal
diagnosis for increased maternal age.

De novo translocations in a selected population
P M ELLIS AND D KELLY
Cytogenetics Laboratory, Royal Hospitalfor Sick
Children, Edinburgh

A recent apparent 'clustering' of de novo translocations
in cases referred to the Lothian Region Cytogenetics
Laboratory has prompted a review of the incidence of
such rearrangements in the selected population which
these referrals represent. A total of 10 spontaneously
occurring non-Robertsonian rearrangements and five such
Robertsonian translocations have been detected over
6 years. These 15 rearrangements represent an incidence
in our material of approximately 0-24% as compared
with 0-5% in the newborn population in this region
(Jacobs etal, 1974; Buckton etal, 1980). The abnormalities
can be divided into those of apparently balanced as
against clearly unbalanced karyotype. Comparisons
between the two groups were undertaken with regard to
indications for referral, parental age at birth, and birth-
weight in relation to (1) determining the reality or
otherwise of the recent apparent increase in abnormality
in our population; (2) assessing the significance of each
translocation to the carrier; and (3) searching for any
underlying common factor which might be related to the
origin of the structural abnormality in each case. The
small number of cases involved makes proper interpreta-
tion of the observations difficult, but there seems no
reason to doubt the reality of the difference in incidence
between the unselected newborn population and our
selected population.

Clinical Genetics Society

Clinicopathological and cytogenetic study of a true
hermaphrodite presumed to be an XX/XO mosaic
S A AL-AWADI, T I FARAG, AND K NAGUIB
Medical Genetics Centre, Ministry ofPublic Health,
Kuwait

We report a 7-year-old true hermaphrodite with 46,
XX/45,XO sex chromosome mosaicism. The patient
showed female phenotype and female gender identity with
ambiguity of her external genitalia, left ovary, right
inguinal ovotestis, apparently normal Miillerian
derivatives, and absent Wolffian derivatives. Histo-
pathological study confirmed the diagnosis of type III
(a) unilateral true hermaphroditism (Jones and Scott
classification, 1971). The ovotestis of the proband was
removed with corrective surgery to restore normal female
external genitalia. We discuss the major theories which
have been proposed to explain the paradoxical develop-
ment of testicular tissue in the absence of a Y
chromosome: 'occult' sex chromosome mosaicism, Y;X
or Y;autosome translocation, male autosomal sex
determining genes, and maleHY antigen hypotheses.

Inhibitors of amniotic fluid cholinesterases
M J SELLER
Paediatric Research Unit, Guy's Hospital Medical School,
London SE]

Polyacrylamide gel electrophoresis of amniotic fluid and
an examination of the cholinesterases is proving an
extremely useful technique in the prenatal diagnosis of
neural tube defects. Because the method uses several
noxious chemicals, it is advised that protective gloves
should be worn during the process. It was discovered that
if a commonly used disposable medical glove (Triflex,
Travenol Laboratories) was used, all cholinesterase
activity was inhibited. However, if the gloves are first
thoroughly washed, there is no interference with the
enzyme activity. Enzyme inhibition is caused by agents in
the corn starch powder lubricant on the outer surface of
the gloves.

Screening for major fetal abnormalities by ultrasound
M d'A CRAWFURD, H B MEIRE, AND
P FARRANT
Northwick Park Hospital, Harrow, Middlesex

There is now a rapidly increasing literature on the
prenatal diagnosis of a wide range of fetal morphological
abnormalities by ultrasound. Most of the published
reports are case reports of individual sporadically
occurring cases of neural tube defect, microcephaly,
exomphalos, gastrointestinal anomalies, renal anomalies,
etc. Recent technical developments in ultrasound
scanning equipment have both improved the image
and made the apparatus easier to use and therefore
greatly increased our ability to examine large numbers of
pregnant patients for the exclusion of fetal abnormality.
In our institution several thousand patients have now
been screened by ultrasound and a wide range of
abnormalities have been detected. In particular, all cases
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of neural tube defect have been correctly identified with a
better false positive and false negative rate than a-
fetoprotein assay. Ultrasound has been shown to be both
cheaper and more cost effective than AFP screening
programmes and, in addition to excluding neural tube
defect, will also diagnose a wide range of other abnor-
malities and supply valuable obstetric information at the
same examination. A more extensive trial of the value and
limitations of ultrasound as an abnormality screening
technique would seem to be justified.

The effect of the introduction of prenatal diagnosis on
the reproductive history of women at increased risk
from neural tube defects
K M LAURENCE AND J MORRIS
Department ofChild Health, Welsh National School of
Medicine, Cardiff

The reproductive histories of 45 couples at increased risk
for neural tube defect (NTD) who came for genetic
counselling in 1970 and 1971 were compared with a
similar number counselled in 1975 and 1976, when
prenatal diagnostic tests were freely offered. They were
subsequently interviewed in their homes and had their
reproductive history recorded to the end of 1973 and
1978, respectively. Nearly all had a previous child with an
NTD and none of the women was pregnant at the time of
counselling. The effect of prenatal diagnosis was to speed
decision about further pregnancies but the number of
couples deciding on no further children was almost
identical in the two groups, with an average number of
pregnancies of three per family and only 1 2 surviving
children. The reasons for not attempting further
pregnancies in both groups included very high risk of
recurrence, a surviving spina bifida child, and inability to
accept the test or its implications. Of the second group,
90% had prenatal tests. Their reactions to the tests were
favourable, but all complained of the waiting time
between amniocentesis and obtaining the results; all
would have tests again in any future pregnancy. The
reason for women not having prenatal diagnostic tests
included inability to accept termination. It is concluded
that couples in south Wales decide either to have no more
children or to have further pregnancies regardless of tests,
but tests speed a decision. They enable the women to
enjoy the pregnancy after obtaining the results. A
termination for an NTD seems much more acceptable to
most than an NTD at term.

An autosomal recessive arachnodactyly syndrome
N R DENNIS, R J PURVIS, AND P CAMM
University of Southampton, Southampton, and Dorset
County Hospital, Dorchester, Dorset

All three children born to first cousin parents whose
common ancestors lived in Shropshire had strikingly
long and slender fingers and toes, the big toes being
disproportionately long. All had mild camptodactyly and
hyperextensibility of the elbows and knees. The two girls
had complained of intermittent pain and swelling in the
interphalangeal joints, which in one was treated as
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rheumatoid arthritis. There were no ocular or cardiac
abnormalities. Their heights were around the 97th
centile, with parental heights on the 90th centile. X-ray
showed an epiphysis at both ends of the first metacarpals
and metatarsals and most of the phalanges, apart from the
distal phalanges.

The genetics of fibrodysplasia ossificans progressiva
J M CONNOR
Department of Medicine, University ofLiverpool,
Liverpool

Fibrodysplasia ossificans progressiva (FOP, also known
as myositis ossificans progressiva) is a rare disorder in
which there is progressive ossification of the muscles and
ligaments in association with characteristic skeletal
anomalies. It is believed to be an autosomal dominant
condition. Forty-four cases ofFOP have been identified in
Britain in a national survey which aimed for total as-
certainment. This indicates a minimum prevalence of
1/1 .64 x 106 of the general population. The age range of
these patients is 3 to 70 years and the sex incidence is
1 1 males to 1 female. Their biological fitness is zero and
no patient has an affected relative; thus they all represent
new mutations. The mutation rate is estimated at
1 8 ± 1.04 x 10-6 mutations/gene/generation. A birth
order effect is evident using the method of Haldane and
Smith (1947) and the mean parental ages are significantly
raised in comparison with the general population. Analysis
with the method of Smith (1972) reveals that advanced
paternal age is the most important factor in the occurrence
of these new FOP mutations (df = 4.74, 2 SE 4 579).

A genetic study in hereditary angio-oedema
B M DALY, D I FRANCE, A W JOHNSTON,
AND R A MAIN
Department of Dermatology, Aberdeen Royal Infirmary,
Aberdeen

Hereditary angio-oedema (HAE) is a rare disorder
associated in 850% of cases with a quantitative defect of
CT inhibitor protein. In the remaining 150% there is a
qualitative defect in this protein. Although the disease is
best recognised by episodes of visible oedema, the early
symptoms of this condition are frequently related to the
gastrointestinal tract. Laryngeal oedema is common and
may be fatal. The biochemical abnormality is constant
within families suggesting that there are two types of
genetic defect. A family manifesting this condition has
been studied where there is a quantitative defect inherited
as an autosomal dominant trait. The clinical course,
treatment, and the genetic mechanism have been
studied.

The association between high IQ and various genetic diseases
J A SOFAER, AND A E H EMERY
Department ofHuman Genetics, Edinburgh University,
Edinburgh

In an attempt to understand more of the possible role of
genetic and biochemical factors in cerebral development,
an investigation has been undertaken to study the
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incidence of certain genetic disorders among subjects with
superior intelligence. Each British member of Mensa
(n = 2100) was sent a postal questionnaire asking for
information about specific conditions in themselves as

well as in their first degree relatives. Positive responses for
rarer conditions were confirmed by contacting the
hospitals where affected subjects had been seen. The
conditions studied were retinoblastoma, torsion dystonia,
phenylketonuria, infantile autism, myopia, and gout.
There was a suggestion that infantile autism, myopia,
and gout may be more frequent among those with high
IQ than in the general population.

Clinical and genetic patterns in osteogenesis imperfecta
R WYNNE-DAVIES AND J GORMLEY
Department of Orthopaedic Surgery (Clinical Genetics),
University of Edinburgh, Edinburgh

Clinical and genetic patterns, and hence genetic advice, in
osteogenesis imperfecta are unsatisfactory and an
attempt has been made to resolve the problem in a survey
of 101 index patients and their relatives. It was found that
the terms 'congenita' and 'tarda' were not valid in
distinguishing between types. It is suggested that there are
two common non-lethal forms of the disease, both of
autosomal dominant inheritance, but genetically unrelated
since they do not occur in each other's family. They
cannot be differentiated with certainty in the first year or
two of life, but after this are sharply divided by differences
in stature and (less certainly) the colour of the sclerae.
The blue sclerae/dominant type is well known; the
second group is similar at birth, but is later characterised
by severe progressive shortness of stature (under -6 SD)
together with pale blue or normal white sclerae.
Autosomal recessive forms of osteogenesis imperfecta
are noted, both lethal and non-lethal, but they appear to
be extremely rare and not necessarily clinically dis-
tinguishable from autosomal dominant types.

Symposium on genetic factors in
internal medicine
Bleeding disorders
B BURNETT
Department of Medicine, Aberdeen University, Aberdeen
The haemorrhagic disorders, now individually defined
with considerable precision, clearly show different
patterns of inheritance. The commonest, classical
haemophilia (haemophilia A; factor VIII deficiency), is
the prototype X chromosomal linked recessive disorder.
Bleeding symptoms are thus expressed almost exclusively
in males, though occasionally female carriers of the
abnormal gene may suffer minor bleeding. Severity of
symptoms in males is constant within individual families
but varies considerably between different kindreds.
Spontaneous mutation is said to account for a significant
proportion of new cases, but molecular studies suggest
that this event may be less common than was formerly
supposed. Biochemical and immunological studies have
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recently established clear differences at the molecular
level between classical haemophilia and the autosomal
dominant bleeding disorder von Willebrand's disease,
which is also characterised by factor VIII deficiency.
Immunological methods now allow detection of the
carrier state with greater accuracy than had formerly been
possible and prenatal diagnosis of the haemophilic state
is a possibility. Haemophilia is a major consumer of
resources, grossly disproportionate to its numerical
incidence in the community. Advances in carrier detection
and prenatal diagnosis should contribute in a major way
to management of the problem.

The genetics of ischaemic heart disease
W ROBERTSON
Department of Genetics, University ofAberdeen,
Aberdeen
Evidence for a genetic contribution to coronary disease is
of several kinds. There is extensive statistical evidence of
increased incidence in first degree relatives of heart
attack patients. Assuming polygenic variation several
estimates of high heritability of liability to coronary
disease have been reported. Pedigrees often suggest single
gene determination of hyperlipidaemia, of which the best
example is familial hypercholesterolaemia for which a
biochemical test is available. But where such independent
evidence is lacking, doubt exists as to the nature of the
inheritance. Circumstantial information is provided by
differences in degree of genetic control of the serum
concentration of the major lipoprotein fractions. The
consequences of an increase in their serum concentrations
differ: smaller risk of CHD with raised HDL, increased
risk with the others, especially LDL. The recent discovery
of apoprotein E polymorphism by Utermann and
co-workers presents a new approach. Since the alternative
alleles are common, the genotypes differ in their effects on
serum concentration ofLDL and VLDL, and there is also
evidence for interaction with other genes andlor conditions
which influence serum lipid concentration. We are
currently investigating the natural history of this poly-
morphism in NE Scotland with particular reference to
coronary risk and lipoprotein profiles.

Geneticists' mistakes
C A CLARKE
Medical Services Study Group ofthe Royal College
ofPhysicians, London NWJ
Six examples, in various Orders, of mistakes or conun-
drums associated with genetics were given. (1) ABO blood
groups and duodenal ulcer; necessity of using unaffected
sibs as controls. (2) Association of duodenal ulcer with
R1R2 and MN blood groups; shown to be an effect of
transfusion. (3) Fertility of female mules; a back cross to
a stallion produces a horse foal and to a donkey a mule.
A reason for this was suggested. (4) Evolution of mimicry
in butterflies; in particular in a species cross the mimetic
pattern was not broken down as predicted. (5) Biston
betularia, the peppered moth; predation by birds, long
thought to be the major factor in maintaining the poly-
morphism, is now challenged. (6) Increased incidence of
ischaemic heart disease in Scotland; both genetic and
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environmental factors have been suggested, but most of
the data are based on death certificates and more accurate
information is desirable.

Gastrointestinal disease
P BRUNT
Department of Medicine, Aber-deenz UniversitY', Aberdeen

HLA and disease
A M MACLEOD, R J MASON, AND G R D CATTO
Depar-tmenit ofMedicinie, University ofAber-deen, Aberdeen
The discovery of red blood cell polymorphism in man
inspired much research which demonstrated only weak
associations. White blood cell groups were found more
than two decades ago with much greater polymorphism.
The gene complex which codes for these antigens in man
is known as the HLA system and is located on the short
arm of chromosome 6. HLA genes are co-dominant and
thus two cell surface antigens are expressed from each
locus. A, B, and C antigens are on most body cells
whereas D and DR antigens are expressed principally on
B lymphocytes, monocytes, and macrophages. During the
last decade many diseases have been noted to be associated
with specific HLA antigens (for example, multiple
sclerosis with DR2). Although the precise mechanisms
underlying these associations remain obscure, several
theories have been proposed: (1) HLA molecules may act
as receptors for viruses; (2) viral molecular structures
may mimic HLA antigens and thus limit the immune
response; (3) viruses may modify HLA antigens which
then become susceptible to the immune response; (4)
HLA antigens may be markers for closely linked products
of the Ir genes. Whatever the final explanation, it seems
likely that it is not the HLA genes themselves but closely
linked genes which account for the associations.

The following poster demonstrations
were among those shown. (A full list
of titles will appear in a future issue.)
Amniotic fluid acetylcholinesterase: retrospective and
prospective results with the qualitative test
S J FENNELL, A P READ, AND R HARRIS
Department ofMedical Genetics, St Mary's Hospital,
Manchester
The isozyme pattern of acetylcholinesterase (AChE) in
amniotic fluid was determined by the method of Smith
et al (Lancet 1979; i: 685). In the first phase of the study 90
stored fluids from pregnancies with known outcome were
scored blind by two observers. All 29 open neural tube
defects gave two bands, including two with false negative
amniotic AFP, and all 50 normal fetuses gave one band,
including three with false positive AFP. Two of three
encephaloceles gave two bands and three of four exom-
phalos gave a barely discernible second band. The test
was then introduced into routine prospective use and
655 fluids have been tested to date. There were 634 fluids
with normal AFP and one band and 14 with raised AFP
and two bands (seven anencephalics, six spina bifida, one

probable exomphalos). Two fluids with normal AFP gave
two bands; both pregnancies continued and one has
already delivered a normal infant. We hope that inhibitor
studies will throw light on these apparent false positives.
Fluids with raised AFP but one band present difficulties
in counselling. Of the five in this series two fetuses proved
seriously abnormal after termination (one with con-
strictions and amputations resulting from amniotic bands,
the other with exomphalos), two were not seriously
abnormal (one with herniation of a loop of intestine
through the umbilicus, one normal fetus with hae-
mangioma of the cord), and one is still under investigation.

Characterisation by scanning electron microscopy of
cell types in amniotic fluid cultures
C J HARRISON AND R HARRIS
Department of Medical Genetics, Manchester Univer-sity,
Manchester

The cell types present in cultures of amniotic fluids from
normal pregnancies were studied by light and scanning
electron microscopy (SEM). The majority of cells
adhering to the substratum within the first 24 hours were
spherical, epithelioid, or bipolar, and some of them were
of similar morphology to the 'neurological' cells observed
in amniotic fluids associated with NTD fetuses. SEM
examination of these cell types revealed common surface
morphological features. Therefore, they appeared to
belong to the same fibroblastic population in variable
stages of attachment or at different stages of the cell cycle.
All viable cells were spherical upon initial attachment and
exhibited progressive flattening onto the substratum as
adhesion increased. Studies of highly synchronised cells
demonstrated a defined series of morphological changes
associated with the individual phases of the cell cycle.
Therefore, variation in rate of attachment within an
asynchronous population showed a range of cell shapes
at any given time. With continued incubation these
isolated cells formed colonies. Contact with neighbouring
cells induced flattening with an associated decrease in
surface projections. Sheets of slowly dividing epithelial
cells were also observed within the cultures. The highly
proliferative and migratory fibroblast population
surrounded these epithelial colonies and eventually
dominated the cultures. An additional population of giant
multinucleate cells was also demonstrated. These three
cell populations were consistently observed in all normal
amniotic fluid cultures over a range of gestational ages.

Mapping the structural gene for galactose-1-phosphate
uridyl transferase (GALT E C 2.7.7.12.) by linkage to
pericentric inversions and heteromorphisms of
chromosome 9
J S PATERSON, D A AITKEN, H J JACKSON,
AND M A FERGUSON-SMITH
University Department ofMedical Genetics,
Yorkhill Hospital, Glasgow
Somatic cell hybridisation and gene dosage studies have
assigned the structural gene for GALT to the short arni of
chromosome 9, possibly in, or close to, 9p13. In this
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project, members of families in which pericentric
inversions or prominent heteromorphisms ofchromosome
9 are segregating were typed by gel electrophoresis for
Duarte or Los Angeles variants of GALT. Families
found to have GALT variants were examined for
recombinants between the variant and the chromosome
marker. Preliminary results suggest close linkage.

A case of X;Y translocation which maps the Xg locus
to Xp24 -pter
E BOYD, M A FERGUSON-SMITH,
M E FERGUSON-SMITH, M E JAMIESON,
J E RUSSELL, D A AITKEN, R SANGER,
AND P TIPPETT
Department ofMedical Genetics, University ofGlasgow,
Glasgow, andMRC Blood Group Unit, London

An abnormal X chromosome detected during prenatal
diagnosis was found to be an X;Y translocation inherited
from the mother. Breakpoints were interpreted as

Xp24 and Yql 1. The mother's karyotype was thus
46,X,t(X;Y)(Xqter - Xp24:Yqll - Yqter). Studies with
BUdR incorporation in the mother showed that X
inactivation was random. Two cases with karyotype
identical to this fetus were known at that time (Van den
Berghe et al, Hum Genet 1977; 36: 129, Tiepolo et al,

Hum Genet 1977; 39: 277). These were discussed with the
mother who decided to continue the pregnancy. A male
child was born and when examined at age 6 months his
general development was satisfactory, but he had
generalised ichthyosis. The results of family studies and
Xg blood grouping showed that grandparental karyotypes
were normal and that the mother had failed to inherit the
Xg locus along with her father's X chromosome. This
provides the first conclusive evidence that the Xg locus is
in the region Xp24 -pter. Preliminary studies on steroid
sulphatase (STS) levels showed that the mother had STS
activity in the range of a normal male, while the fetus had
zero activity. Thus the locus for X linked ichthyosis
(known to be linked to Xg) has also been lost along with
this region of Xp, confirming the localisation for STS
made by Muller et al(Hum Genet 1980; 54: 201). Evidence
is thus accumulating that this locus and the Xg locus do
not become inactivated, confirming earlier predictions
(JMed Genet 1965; 2: 93).

Scanning electron microscopy of human metaphase
chromosomes
C J HARRISON AND R HARRIS
Department ofMedical Genetics,
University ofManchester, Manchester

A variety of light microscope methods have been
developed to reveal the presence ofG bands in metaphase
chromosomes. A series ofchromatin sub-units in the arms
of Chinese hamster metaphase chromosomes were shown
by transmission electron microscopy to correspond to the
G banding pattern. No scanning electron microscope

Clinical Genetics Society

(SEM) study to date has demonstrated the presence of
G bands. We have developed a high resolution technique
to examine uncoated human metaphase chromosomes in
the SEM after preparation for light microscopy and
subsequent G banding. Chromosomes were of rounded
three-dimensional morphology, with well-defined chrom-
atids and centromeres. A filamentous morphology
was observed over the surface of the chromatids,
corresponding in diameter to the chromatin folded fibre
model. Transverse grooves were also demonstrated in the
chromosome arms which subdivided the sister chromatids
into parallel segments. The segments appeared to represent
coiling in a manner corresponding to chromosome
quaternary structure. A characteristic coiling pattern was
consistently observed for each chromosome pair. There-
fore, individual chromosomes possess an inherent
specificity of quaternary structure. This property has been
utilised to demonstrate a correlation between the G
banding pattern in the light microscope and the coiling of
the chromosome arms by the presentation of an SEM
karyotype.

Mosaicism in amniotic fluid cell cultures
C BRANDRETH, J TRACEY, AND D DONNAI
Department ofMedical Genetics,
University ofManchester, Manchester

Chromosomal mosaicism in amniotic cultures may be
genuine or artefactual. In our culture method at least one
culture is harvested in situ, allowing study of individual
colonies and identification of artefacts. Mosaicism was
detected in amniotic cultures from three patients and
subsequently confirmed. Case 1. Amniocentesis was
performed on a 36-year-old woman whose karyotype was
47,XX,+ marker (bisatellited with a single centromere).
The pregnancy continued and a phenotypically normal
female was delivered. The baby's lymphocyte culture
confirmed the presence of two cell lines. Case 2. Amnio-
centesis was performed on a woman with a family history
of Down's syndrome. The in situ harvests revealed
separate colonies of each cell line. Because of the
association ofG group monosomy mosaicism with mental
and physical retardation the couple elected for termina-
tion. The fetus was phenotypically normal but mosaicism
was confirmed in skin and muscle. Case 3. Amniocentesis
was performed on a 37-year-old woman. Both cell lines
were found within individual colonies from the in situ
harvest. The patient elected for termination, the fetus was
phenotypically normal, but mosaicism was confirmed in
all tissues examined. It proved impossible even with
banding to identify the extra chromosome. Although
similar to a D group, silver staining was negative and
satellite association was never observed. In cases 2 and 3
our culture method allowed us to be confident that fetal
mosaicism was genuine. In case 1, in which only sub-
cultures were analysed, mosaicism involved an X
chromosome which would be unlikely to carry a serious
risk of mental handicap.
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