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Seventh International Congress of Human Genetics,
Berlin
Satellite meeting: Cytogenetics
and molecular genetics of human
neoplasia
At the opening of the satellite meeting, Felix
Mitelman made his oft repeated statement that of
around 7000 reports of cytogenetic studies in malig-
nancy only 13% are from solid tumours. Several
talks at the meetings related to our increasingly
sophisticated understanding of the molecular
mechanisms behind the observed chromosome
changes in the leukaemias and lymphomas. How-
ever, there were a number of stimulating contribu-
tions to both meetings which led one to hope that
similar progress may soon be evident in the study of
solid tumours.

Speaking at the satellite meeting, Sandberg pre-
sented data collected over 14 years. An 83% success
rate has been achieved for sarcomas, but this could
not be matched for tumours of epithelial origin. The
intriguing but important point was made that all
solid tumours for which data are available have
proved to be cytogenetically heterogeneous. For
example, transitional cell cancer of the bladder
appeared to comprise three distinct groups having,
respectively, trisomy 7, loss or deletion of chromo-
some 9, and deletion of chromosome 5 or
isochromosome 5p. Yet, to the pathologist, these
tumours look more or less identical under the
microscope. For germ cell tumours, the opposite
situation exists: isochromosome 12p indicates germ
cell origin, but the tumours are of diverse types,
ranging from seminoma, testicular teratoma, or
choriocarcinoma to dysgerminoma of the ovary.
Molecular studies are needed to determine whether
the apparently identical cytogenetic markers are
indeed identical.
Two posters at the main meeting from the Minna

group and Charles Buys and co-workers showed that
molecular studies in small cell lung carcinoma
(SCLC) support the previously observed cytogenetic
deletion in chromosome 3p. The latter group found
the shortest region of overlap of these deletions to
be p21-23, while Minna's data suggested that some
instances of allele loss are due to non-disjunction or
chromosome loss.

Also in the main meeting, Leder spoke on the use
of transgenic mice to investigate oncogene coopera-
tion. Myc and ras genes, in a construct with a mouse
mammary tumour virus LTR, were introduced in
turn into mice. Isolated mammary tumours were
found in a proportion of myc injected female mice;
in ras injected animals, salivary gland tumours result
and 25% of both males and females develop breast
cancer. By mixing both these oncogenes in trans-
genic mice, adenocarcinomas of the breast de-
veloped in almost 100% of animals, a greatly
increased 'penetrance', but the tumours were still
stochastic (isolated). The inference was that even
these two cooperating oncogenes were not sufficient
to transform the whole of the breast tissue, there
must be at least one additional factor.
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Update on the X chromosome
Disease mapping data are accumulating rapidly.
Ropers (Nijmegen) summarised progress since the
1985 Gene Mapping Workshop. Alport syndrome
maps to the middle of the long arm, hypophospha-
taemia to Xp22, Wiskott-Aldrich syndrome to near
DXS7 (Xpll), and Kallmann's syndrome of anos-
mia with hypogonadism to Xpter. There are some
conflicts in interpretation of deletion and linkage
data around Xq21. The model of Buckle and
colleagues' of the homologies between the human
and mouse X chromosomes is proving a useful tool
for guessing likely locations: hypophosphataemia
mapped to one of the two positions predicted.
Ropers suggested there may be a conserved block
at Xq28 containing chondrodysplasia punctata,
Emery-Dreifuss muscular dystrophy, and G6PD,
corresponding to bpa, mdx, and Gpdx in the mouse.
The previous assignment of chondrodysplasia punc-
tata to Xpter was made in a patient with a deletion
whose phenotype was probably atypical.

Deletions seem to offer the best route for getting
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from a map location to a disease gene of unknown
function, and so there is considerable interest in
finding boys with complex phenotypes combining
several X linked diseases. Many boys have been
described with deletions in Xp2l and various com-

binations of myopathy, glycerol kinase deficiency,
adrenal hypoplasia, and McLeod phenotype, similar
to the famous BB described by Francke and
colleagues.2 A group of increasingly complex phe-
notypes, ranging from simple steroid sulphatase
deficiency through to the RUD syndrome, may be
due to Xp terminal deletions (Francke, Yale).
Ropers offered the interesting speculation that
deletions large enough to be detectable cytogeneti-
cally are confined to Xp2l and Xq21, perhaps
reflecting a paucity of genes in these heterochroma-
tic regions. On the other hand, microdeletions have
been seen in most well studied diseases, including
haemophilia B, Lesch-Nyhan disease, and Norrie
disease.

Substantial progress was reported in Duchenne
muscular dystrophy. The groups of Davies (Ox-
ford), Lehrach (Heidelberg), and Pearson (Leiden)
showed restriction maps of the Xp2l region extend-
ing over 2 to 5 mb, made by the use of infrequent
cutting enzymes and pulsed field electrophoresis.3
In Oxford, several expressed sequences have been
isolated from the short arm of the X chromosome,
and a new probe, HIP25, detects occasional dele-
tions in affected boys. In Heidelberg, pERT87-30
and XJ1 1 have been found on a single 400 kb Sall
fragment, and an HTF (Hpa tiny fragments) island,4
possibly indicating the start of a gene, is located
proximal to XJ1*1. There is no evidence that the
map order is different in different people, and an

exciting contribution from Kunkel's group in Boston
strongly suggests that the simplest explanation of the
Duchenne mystery is the correct one: the gene is
extraordinarily large. They have found a conserved
sequence near pERT87 which hybridises to a 16 kb
mRNA from fetal skeletal muscle. A cDNA clone
representing a small part of this messenger hybri-
dises with eight sequences spread out across over
100 kb of genomic DNA around the DXS164 region.
One patient with Becker muscular dystrophy has a
deletion which removes just 6 kb of DNA and

includes one of these eight putative exons, giving
added confidence that the Duchenne gene (or at
least a Duchenne gene) has been found. This work,
and other groups are not far behind, raises hopes
that the gene product will soon be identified. It also
implies that there is little prospect of finding linked
DNA markers much better than pERT87 or XJ. If
the gene really does span several megabases, these
markers may be genuinely intragenic and yet still
show 5% recombination with the disease.

In contrast to the excitement over DMD, that
other great X linked conundrum, fragile X mental
retardation, remains problematical. The clinical and
cytogenetic phenotypes correlate imperfectly for no
obvious reason, and linkage studies are difficult to
unify. Pearson (Leiden) described a very large
family in which his DNA probe CX55 7 (DXS105)
maps between factor IX and fra(X), giving the order
Xcen-DXS5J-F9-DXS]05-fra(X)-DXS52-DXS15-
DXS134-Xqter.
According to McKusick's latest count, the X

chromosome has about 60 well localised genes, 130
definite and 169 probable Mendelian phenotypes,
and over 200 DNA probes. It is leading the race to
be the first fully characterised human chromosome.
Nevertheless, it is worth reflecting that no more
than 1% of its DNA has been characterised in
clones, with perhaps a further 2 to 3% sketched in
on long range maps. There is still a long way to go!
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