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Lateral reading 11

OCCURRENCE OF A TRANSPOSITION FROM THE
X CHROMOSOME LONG ARM TO THE Y
CHROMOSOME SHORT ARM DURING HUMAN
EVOLUTION (Page DC, Harper ME, Love J,
Botstein D. Nature 1984;311:119)
DXYS1, a site showing greater than 99% DNA
sequence homology between the human X and Y
chromosomes, maps to the X long arm and to the Y
short arm. In great apes, sequences homologous to
DXYS1 are found only on the X chromosome.
These findings suggest an X-Y transposition during
human evolution.

Extracts from a leading article in the same issue of
Nature (pp 106-7) 'Sharing outside of pairing' by RP
Erickson and PN Goodfellow follow.

It would be predicted that homologous sequences
shared by the X and Y chromosomes would be
restricted to the X-Y pairing region. Studies with
cloned sequences derived from the Y chromosome,
however, have found considerable sequence homol-
ogy between the X and Y chromosomes outside the
pairing region. Page et al show that the homology
region extends for at least 36 kilobases (kb) and
maps to the short arm of the Y chromosome and the
long arm of the X chromosome (Xql3-*Xq21), well
outside the X-Y pairing region. Page et al have gone
on to study the origin of their homologous sequence
by investigating DNA from male and female pri-
mates. They find that in chimpanzees, gorilla, and
orang-utan, the sequence is found only on the X
chromosome. Hence genomic mobility may be a
feature of many Y chromosome sequences and has
been documented previously both for the Y specific
repeats and unique sequences. The high degree of
sequence conservation suggests that the X-Y ex-
change must have occurred relatively recently,
perhaps as the result of double recombination
events facilitated by normal X-Y pairing or as a
function of an ancient pre-existing homology. It is
also possible that a new mechanism analogous to
gene conversion but occurring on a larger scale may
be operating.

CHARACTERISATION OF THE HUMAN FACTOR
VIII GENE (Gitschier et al. Nature 1984;312:326-
30). EXPRESSION OF ACTIVE HUMAN FACTOR
VIII FROM RECOMBINANT DNA CLONES (Wood et
al. Nature 1984;312:330-7). STRUCTURE OF
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HUMAN FACTOR VIII (Vehar et al. Nature
1984;312:337-42). MOLECULAR CLONING OF A
CDNA ENCODING HUMAN ANTIHAEMOPHILIC
FACTOR (Toole et al. Nature 1984;312:342)

The Nature issue for 22 November 1984 contains
four papers on human factor VIII, one on its
characterisation (Gitschier et al), another on its
expression from recombinant DNA clones (Wood et
al), a third on its structure (Vehar et at), and a
fourth on its cloning (Toole et al). The papers are
not commented on here but a few points made in the
two 'News and Views' follow.

In the one dealing with cloning, George Brownlee
and Charles Rizza state that this factor VIII work is
one of the most exciting and ambitious goals of the
biotechnology industry, and its great practical use
will be that genetically engineered factor VIII-C
should be free of the virus that causes AIDS.
However, the clinical, as opposed to the in vitro,
efficiency of the product is still unknown and the
outcome of clinical trials is awaited with interest.
The other article is by John Maddox and he points

out that there are side issues arising from the major
discovery which might in the end turn out to be
more interesting. He makes the point that part of
the factor VIII molecule now synthesised resembles
in its amino acid sequences part of the molecule of
the quite unrelated protein ceruloplasmin, which
binds copper atoms, and its function in human
plasma may be to convert ferrous into ferric ions.
Perhaps evolution may have hit on a way of using a
pre-existing molecular structure (ceruloplasmin) as
a method of helping blood to clot rather than
-carrying out its normal function of banishing ferrous
ions. However, nobody knows whether factor VIII
is a copper-binding protein. Factor V is, but that is a
different matter.

I think we should ask Dr Rizza for a review article
for the Journal.

TROPHOBLAST CELLS IN PERIPHERAL BLOOD
FROM PREGNANT WOMEN (Covone AE, Mutton
D, Johnson PM, Adinolfi M. Lancet 1984;13
October:841)
The presence of human trophoblast cells in maternal
blood was investigated by the use of flow cytometry
and a monoclonal antibody reacting against a
specific antigen present on the surface of these cells.
Three types of cells derived from the placenta could
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be detected in the peripheral blood obtained from
women between 6 weeks' gestation and term. One
group of cells were polynucleated, a second group
were diploid, and a third consisted of anucleate cells
derived from the syncytiotrophoblast. These cells
should be suitable for prenatal diagnosis of chromo-
somal and biochemical abnormalities and for re-
search on toxaemia of pregnancy where trophoblast
cells are said to be plentiful in the uterine veins
during caesarian section.

HIGH RESOLUTION CHROMOSOMES AS AN
INDEPENDENT PROGNOSTIC INDICATOR IN
ADULT ACUTE NON-LYMPHOCYTIC LEUKAEMIA
(Yunis JJ, Brunning RD, Howe RB, Lobell M. N
Engl J Med 1984;28 September:812)
A leading article in the same issue of New England
Journal of Medicine (page 848) comments on the
above paper as follows.
"The report by Yunis and colleages in this issue of

the Journal demonstrates the utility of high-
resolution chromosome banding in recognizing and
identifying chromosomal changes. This technique
reveals more chromosome bands, so that chromo-
somal changes can be more specifically classified
and smaller changes recognized. Yunis et al report
their studies of 105 cases of de novo acute nonlym-
phocytic leukaemia (ANLL). Successful results in 99
cases suggest that as many as 17 categories may be
represented. The authors suggest that this degree of
complexity may have confounded recognition of
useful prognostic indicators in the past. They believe
that three of the changes may be especially impor-
tant for prognosis: inversion 16 appears to be
associated with a good prognosis, complex changes
with a poor prognosis, and trisomy 8 with an
intermediate prognosis. They also emphasize that
the increasing variety of available therapeutic
approaches makes it important to classify the
leukaemias accurately so that the most effective
treatment can be selected for each patient."

INFERTILITY AND DEFECTS IN SPERM (Sattaur
0. New Scientist; 13 September 1984:21)

"Sperms are immature when they emerge from the
testes but, somehow, they 'grow up' by the time they
arrive at the surface of the egg. There appear to be
two phases of maturation, both of which are
believed to be dependent on calcium ions getting
into the sperm. While passing down the epididymis
they acquire the ability to swim. But they are still
incapable of fertilising an egg until a process known
as 'capacitation' occurs. Just what this process
entails nobody fully understands, but as the sperms
swim up the female reproductive tract and approach

the egg, something occurs which results in a sudden
extra influx of calcium into the sperms. When this
happens the head of a sperm bursts to release
acrosin, which normally digests a path through the
zona pellucida, the outer membrane that covers the
egg.
Could it be that infertile sperms are unable to

accept calcium across their plasma membranes?
Aitken et al tested this idea by treating the sperms of
infertile and fertile men with calcium ionophore. This
substance binds to calcium and transports it across
cell membranes. Aitken found that the ionophore
increased the ability of normal sperms to fertilise
eggs but had no effect at all on the fertility of sperms
from infertile men. So the defect must lie down-
stream from the calcium influx. It could be that
calcium gets into abnormal sperms but that the
sperms lack the necessary substances to trigger the
reactions leading to the rupture of the sperm head.
Many enzymes inside cells are activated by

calcium. Some of these, such as adenylate cyclase,
are responsible for setting in train a wide variety of
reactions ranging from the degradation of storage
fuels to secretory functions of cells. If the defect in
abnormal sperms is traced to missing enzyme or
metabolite it is possible that sperms of such infertile
men could be treated in vitro to correct the defect."

Antibodies are also relevant to infertility.
"Some 5 per cent of infertile men are infertile

because they produce antibodies against their own
sperms. The first step is to identify the antigens on
the surface of sperms that are responsible for
triggering the immune system. This can be done by
making monoclonal antibodies against the sperm
antigens.
These antibodies can then be used to confirm

whether a man is infertile because of an immune
reaction against his sperm-the antibodies can be
radioactively labelled and tested for their ability to
bind with sperm plasma membranes.
An important spin-off from this work is the

possibility of making a safe male contraceptive. The
monoclonal antibodies are behaving in the same way
that antibodies produced by an infertile man are.
They bind to the sperm and set off a chain of
immune-system reactions that lead to the ultimate
destruction of the sperms. The idea would be to look
for the presence of similar antigens in sperms of
animals. This would provide a means of producing
large amounts of the required antibody."

BLEPHAROPHIMOSIS AND FEMALE INFERTILITY

(Annotation. Lancet 1984;6 October:794)
"The blepharophimosis syndrome is primarily of
interest to the ophthalmologist, but paediatricians
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will often have the task of reassuring parents that,
despite the somewhat bizzare appearance of
affected children, their mentality is usually normal.
Lately its mode of inheritance and its association
with female infertility have been attracting interest.
The syndrome itself consists of blepharophimosis
(small palpebral apertures, ptosis usually with poor
movement of the upper lid, and defective skin
creases giving a sleepy expressionless appearance),
epicanthus inversus (an abnormal fold of skin
extending from the lower lid into the medial canthal
area), and telecanthus (increased distance between
the medial canthi). These appearances can often be
improved with a medial canthoplasty and ptosis
surgery. The condition is said to be inherited as an
autosomal dominant with preferential male trans-
mission. Zlotogora, Sagi, and Cohen studied the
family histories of 39 previously reported families
and postulate that there are two types of the
syndrome-type l, which can be passed on only by
affected males; and type II, which can be passed on
by both affected males and females and which may
show incomplete penetrance. Unfortunately, no
anatomically distinguishing features between the
two types have been identified. Jones and Collin
reviewed 37 new cases and found that 50% occurred
spontaneously with no family history. Counselling
for the risk of female infertility is obviously difficult
for these cases. In this review there were 6 women of
childbearing age and these were investigated for
hormonal function, 5 with abnormal results. Clear-
ly, obstetricians and gynaecologists are among those
who should be aware of the syndrome. More work is
needed to confirm the postulate of two genetic
types, to establish any anatomical differences be-
tween them, and to investigate the cause of female
infertility. At present, in the absence of an estab-
lished family history, it is reasonable to counsel
affected families that the girls are likely to be
subfertile."

IMPROVED SWEAT TEST METHOD FOR THE
DIAGNOSIS OF CYSTIC FIBROSIS (Carter EP,
Barrett AD, Heeley AF, Kuzemko JA. Arch Dis
Child 1984;59:919-22)
"The sweat test is the single most important and
conclusive biochemical investigation in the diagnosis
of cystic fibrosis. Over 99% of subjects homozygous
for the cystic fibrosis gene have sweat chloride and
sodium concentrations above 70 and 60 mmol/l
respectively. Although various techniques have
been introduced in the past, the most reliable test is
based on the quantitative pilocarpine iontophoresis
technique described by Gibson and Cooke in 1959.
A minimum of 100 mg of sweat must be obtained for

an accurate result, and because of the difficulty in
producing this amount of sweat in neonates it is
generally considered inadvisable to attempt the test
on infants under the age of 6 to 8 weeks. Unless
performed meticulously by experienced staff, the
Gibson-Cooke procedure is open to many sources
of error leading to over diagnosis of cystic fibrosis.
The introduction of a sweat collection technique

using an electrically heated metal cup, and the
measurement of sweat osmolality had the potential
for reducing many of the errors inherent in earlier
methods. Although we found this method cumber-
some in routine use, particularly with small children,
it showed that sweat osmolality measurements
correlated well with sweat sodium and chloride
concentrations.
The more recent development of a non-heated

capillary sweat collection system (Macroduct)
seemed to offer a simple and practical alternative
method. We describe our preliminary experience
with the Macroduct system of sweat collection and
measurements of sweat osmolality and sodium
concentrations in normal subjects and in patients
with cystic fibrosis.

Eighty two subjects were studied-39 controls
and 43 patients with cystic fibrosis. Adequate
amounts of sweat were obtained in 81 subjects and
sweat was analysed for both osmolality and sodium
concentrations in 73 subjects. The 34 controls gave
sweat osmolality and sodium values ranging from 62
to 196 mmol/kg and 9 to 72 mmol/l respectively. The
39 cystic fibrosis patients gave osmolality values
ranging from 220 to 416 mmol/kg and sodium
concentrations ranging from 60 to 150 mmol/l. Sweat
osmolality alone was determined in eight infants
under 50 days of age-four later developed the
clinical features of cystic fibrosis and four, in whom
cystic fibrosis was suspected, were later excluded.
Sweat osmolality values in these two groups ranged
from 255 to 345 mmollkg and 87 to 123 mmol/kg
respectively. The simplicity of collecting sweat and
the measurement of osmolality offer distinct advan-
tages over techniques previously described."

THE CHANGING PATTERN OF INFECTIOUS DIS-
EASE (Ikwueke K. Br Med J 1984;289:1355-8)
Peter Medawar once told me that he thought that, in
their heart of hearts, everyone believed in the
inheritance of acquired characters. This 'For De-
bate' article in the BMJ makes out a reasonable case
for the probability of the transmission of actively
acquired immunity. The abstract of the paper is as
follows.

"Several factors contribute towards a decrease in
the prevalence of infectious disease in a population.
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These include active control measures, active im-
munisation, and improvement in the socioeconomic
state of the population. There appears, however, to
be a progressive increase in the resistance of a
population in relation to the length of time the
population has been exposed to an agent. This
increasing resistance is currently thought to be an
expression of natural selection but transmission of
actively acquired immunity cannot be ruled out and
in the light of current evidence remains a highly
probable contributory factor."

GENETIC MARKERS IN NARCOLEPSY (Langdon et
al. Lancet; 24 November 1984:1178)

"Narcolepsy has long been known to have a
hereditary familial basis. All of 37 patients with
narcolepsy expressed the major histocompatibility
complex antigen HLA DR2 compared with 21-5%
of 200 normal controls. This finding confirms the
genetic basis for the disease, and furthermore links
it with the short arm of chromosome 6. If the sleep
disturbance in narcolepsy is due to a gene-
determined defect in a neurotransmitter or receptor
factor, the responsible agent may be DR2 itself or
an enzyme determinant linked to DR2. This is the
strongest HLA-disease association so far
discovered."

FIRST TRIMESTER DIAGNOSIS OF LESCH-
NYHAN SYNDROME (Gibbs et al. Lancet; 24
November 1984:1180)
The Lesch-Nyhan syndrome is a sex-linked recessive
inborn error of metabolism due to a virtually
complete deficiency of the enzyme hypoxanthine

phosphoribosyl transferase (HPRT; EC 2.4.2.8).
People with the disease are seriously disabled by
neurological disorders that include incapacitating
torsion dystonia, dysarthria, and compulsive self-
injury. The reasons for the involvement of the
nervous system are unknown. As patients grow
older the involuntary movements become stronger
and other complications arise.

Antenatal diagnosis is available and many parents
whose fetuses are known to be at risk request it with
a view to termination of the pregnancy in the event
of the fetus being affected. This involves culture of
cells obtained by amniocentesis at 16 weeks with
termination late in the second trimester since the
analysis requires 3 to 6 weeks. Enzyme assay on
single cells will give an answer within 2 to 3 weeks
but this method is not generally available. Restric-
tion enzyme analysis of DNA in uncultured amniotic
fluid cells likewise involves amniocentesis around 16
weeks and late termination of the pregnancy.
Chorionic villus biopsy is possible at 8 to 9 weeks
and has been used to diagnose some fetal abnormali-
ties. The tissue yields sufficient DNA for analysis by
restriction enzyme techniques and a cDNA probe;
termination can then be offered at 10 to 11 weeks.

In this paper chorionic villi were sampled at 8 to 9
weeks' gestation in four women whose fetuses were
at risk. Radiochemical assay of hypoxanthine phos-
phoribosyl transferase activity and fetal sexing (in
two fetuses by means of a Y chromosome specific
cDNA probe) showed that three fetuses were
affected. The biochemical findings were confirmed
after therapeutic abortion in two cases and a
spontaneous abortion in the third.

C A CLARKE
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