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Challenging genomic integrity

As one wag at the third Nature Genetics annual
conference last month* put it, the integrity of the
genome — unlike that of the presenters at the
meeting — is continually under attack. In many
instances, such as during DNA replication, errors
can be corrected before they become permanent;
but on other occasions, the damage incurred may
be missed or simply irreparable, leading to a large
number of different cancers or genetic disorders.
Insome respects, chromosomal integrity begins
atthe end with the simple nucleotide repeatsat the
tips of chromosomes known as telomeres.
Moreover, expression of the enzyme which adds
these repeats, telomerase, is highly correlated with
uncontrolled cell growth. C. Greider (Cold Spring
Harbor) reported substantial progress in
identifying components of telomerase, both in
the form of RNAs from the human and mouse
enzymes, as well as the protein component of the
Tetrahymena enzyme. Constructing telomeres is
already a feasible targetin the design of mammalian
artificial chromosomes, which might one day
revolutionize genetic therapy. But as C. Huxley
(St. Mary’s Hospital, London) explained, solving
the structure of the centromere is proving a far
more taxing problem. However, our overall
understanding of chromosomal architecture is
improving rapidly, thanks to the definition of
domainssuchasboundary elements, which restrict
the influence of gene enhancers, and the proteins
which bind to them (U. Laemmli, Geneva).
Model organisms continue to prove invaluable
for studying fundamental properties of DNA repair
and chromatin organization. E. Friedberg (U.
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Texas) illustrated the growing complex of yeast
proteins involved in nucleotide excision repair
and transcription. Six of these polypeptides
constitute TFIIH, part of the transcription
machinery, which appears to be recruited to areas
of the chromosome in need of repair. Using
fluorescence hybridization, D. Ward (Yale)
showed thatanother DNA repair protein, RADS1,
forms foci in certain cells in response to radiation
damage, probably as a result of some sort of
unmasking or redistribution rather than new
synthesis.

The typical genomic instability in cancers comes
in the form of scores of chromosomal
translocations found in various haematologial
malignancies and solid tumours. While the cause
of many of these rearrangements remains unclear,
sometimes the therapies themselves are to blame.
For example, in therapy-related acute myeloid
leukaemia (M. Le Beau, Chicago) and prostate
cancer (]. Trent, Bethesda), chemotherapy can
lead to specific translocations or gene
amplifications, producing new or recurring
tumours. As S. Friend (Charlestown) pointed out,
most cancer patients do not respond to
chemotherapeutic agents, suggesting that
chemotherapy could be tailored to each patient
depending on certain factors such as p53 status.

According to B. Vogelstein (Johns Hopkins),
some five million people may have mutations in
one of the four mismatch repair genes known to

*DNA Integrity & Instability, Hotel Inter-Continental,
Chicago, April 6-7, 1995.
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be the cause of nerve damage
(see New & Viewson page 3 and
related articles in this issue).
Hereditary diseases (and
cancer) can also arise when a
retrotransposon suchasanL1
element actively copies itself

disease genes themselves, may prove to be :i_]
the most effective means of genetic screening.

Correction

In last month’s editorial (vol. 9, page 331), the picture
showing the two plates of bacterial colonies was inadvertantly
reversed; the plate with the dense layer of bacterial colonies
from cftr-deficient mice should have appeared on the right.
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