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Lateral reading 7

THE ORIGINS OF MEN WITH TWO X CHROMOSOMES

(Burgoyne P. Nature 1984;307:109)

XX men have small testes (but there is no spermato-
genesis) and the question has been asked for many
years how testes can be produced without a Y
chromosome. Crossing over between the X and the
Y was first suggested by Ferguson-Smith (Lancet
1966;ii:475), and two recent reports by Wieacker
et al (Cytogenet Cell Genet 1983;35:71) and de la
Chapelle et al (Nature 1984;307:170-l) provide
further genetic evidence of X-Y interchange. The
first indicates that the steroid sulphatase locus
(STS) which, like Xg, is near the tip of the X short
arm and escapes X inactivation, can, like Xg,
sometimes be missing in XX males. (This is because
it has been exchanged for the Y, and the Xg or
STS loci have been lost.)
The second report describes an XX male who

failed to inherit his father's Xg allele but did inherit
his father's Y linked 12E7 ('Yg') allele. This, the
leader writer states, is the first genetic demon-
stration of both the loss and the gain of material
by the paternally derived X of an XX male. Hfe goes
on to say that though the case for X-Y interchange
seems to be proven, this does not appear to be the
whole story. 1-e believes that the genetic information
in the pedigree of de la Chapelle et al suggests that
one of the XX males has derived both his Xs from
his mother and that these contained a recessive
'testis-determining' mutant. I quote from the leader:
"Wolf has put forward a model for testis determina-
tion in which testis differentiation is prevented in
XX individuals by an X borne repressor locus. When
a Y chromosome is present this repressor is in some
way neutralised so allowing testes to develop. This
model allows for the development of testes in XX
individuals if both copies of the X borne repressor
locus are inoperative through mutation or deletion.
Such an X borne recessive effect is consistent with
the de la Chapelle pedigree, provided that the X
borne repressor locus is inherited in a pseudoauto-
somal fashion (like Sxr). I have previously suggested
pseudoautosomal inheritance of this repressor locus
in order to explain recessive XX sex reversal in
goats".
The two papers and the leader suggest that XX

males may have a heterogeneous aetiology.

SHEEP-GOAT (Fehilly et al. Nature 1984;307:634.
Meinecke-Tillmann and Meinecke. Nature 1984;
307:637)
Sheep-goat chimaeras are at the time of writing
front page news. Apart from the sensational
anatomical side, the nub of the experiment is that it
has been shown that a goat fetus can develop to
term in a sheep and similarly a sheep fetus in a goat.
Interestingly it was found that there was a dis-
proportionately large contribution made by the
sheep blastomeres, probably reflecting a reaction on
the part of the recipient ewes against the goat
component of the conceptus, and in this way in-
compatibility is lessened. Moreover, in one ex-
periment it was possible completely to neutralise
incompatibility between the conceptus and the
recipient female by constructing the chimaeric
embryo in such a way that the chorionic epithilium
consisted entirely of cells belonging to the same
species as the recipient-hence no rejection.

In the second paper the matter was gone into
more fully and it was found that the protection of
the goat embryonic cells from maternal immune
rejection could be achieved by combining chrono-
logically different blastomeres. The younger com-
ponent tended to give rise to the extra-embryonic
membranes and the older one to the fetus.
The trophoblast, therefore, holds the key to

rejection but we still do not know why a sheep
embryo, with its paternal genes, manages to survive
in the ewe in spite of the incompatibility.

TWINS (1-frubec Z, Robinette D. NEnglJMed 1984;
310:435)
This is a most comprehensive review of the subject,
with 117 references, though sadly not including
Shields' Monozygotic Twins Brought up Apart and
Brought up Together (1962). One of the most useful
sections is that on sources for twin research, for
here are given the details of twin clubs and twin
registries.
My only criticism stems from the fact that f was

introduced to the subject many years ago by Lionel
Penrose, and people who knew him will appreciate
that he had the helpful capacity for being able to
pick holes in almost anything. He regarded mono-
zygotic twins as a form of congenital abnormality,
and thought that there was a possibility that
twinning itself might affect pathology, and thus any
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conclusions such as those based on cancer in twins
would not be applicable to cancer in the single born.
Furthermore, because one of the twins not infre-
quently dies at birth nationwide surveys give biased
information. Lastly, there was Penrose's casual
remark (I frequently quote it to wake up audiences)
that monozygotic twins tend to have a slightly lower
IQ than average.

HOMOZYGOSITY OF CHROMOSOME 13 IN
RETINOBLASTOMA (Dryja TP, et al. N Engl J Med
1984;310:550-3)
In many hydatidiform moles there is homozygosity
for all chromosomal loci since the chromosome
complement is entirely paternal, there being
duplication of the paternal complement (always X)
and the egg having lost its nucleus.

In the current paper homozygosity in a proportion
of retinoblastoma cells is described for several loci
on chromosome 13, and various mechanisms have
been shown to be responsible, for example, loss of
one chromosome 13 homologue with reduplication
of the remaining one.

In the eight patients studied, four tumours were
homozygous at chromosome 13 loci that were
heterozygous in the same patients' corresponding
leucocytes. The tests used were enzyme esterase D
assays and restriction enzyme techniques.

In a patient known to have the hereditary form of
the disease, chromosome 13 homozygosity may be
important for genetic advice. Thus if the tumour
has lost one chromosome 13 homologue one can
assume that the (hemizygous) chromosome 13
remaining is the one that harbours the mutant
allele. In the patient's family, therefore, the tumour-
predisposing allele is identified. Predictions of
which future family members are at risk can take
advantage of this, though meiotic recombination
may cause trouble. None of the patients described
in this paper had a family history of retinoblastoma

so the validity of the suggested approach needs
confirmation.

LIFE WITH THE NEW TECHNOLOGIES (Leader.
Nature 1984;308:1-2)
This is an excellent leader which should be of help
to the Warnock Committee. Two paragraphs give the
slant of the article.
"The problem of the surrogate mother is said to

be one of the particular difficulties with which the
Warnock Committee is wrestling. As things are,
the problem is not numerical but one of principle.
Suggestions that the practice should simply be
made illegal are probably inequitable and certainly
impractical. Why should women infertile because of
some uterine defect be denied the chance of pro-
ducing a genetically authentic child with the help
of some other uterus while women whose fallopian
tubes are blocked have access to in vitro fertilization?
And while neither of these techniques is technically
simple or free from risk, there is every chance that
they will in due course be internationally accessible.
Legislation is neither wise nor enforceable.
Would-be users of a third party's uterus have

quite a different worry-the fear that an embryo may
be conceived, grown to term and then not be
handed over to the genetic parents, whatever the
terms of the contract, explicit or otherwise, made at
the outset. Even this problem is not, however, as
unfamiliar as it seems. One of the most familiar if
poignant tales told by the adoption agencies is of
women resolved, when pregnant, that their offspring
will be adopted who change their minds once the
child has been born. At that point, genetic ties matter
less than instincts. From this it follows that a
woman who carries another's embryo should not be
required by some contract made in advance to hand
over the child that results from it, nor to be sued
for breach of contract."

C A CLARKE
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