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Breast cancer — like many forms of cancer —
runs in families, and twin-studies indicate that
genetics, rather than shared environmental
factors, accounts for much of this familial
clustering. We’ve identified a few genes that, when
mutated, cause a vastly increased risk of breast
cancer, but these genes account for only about
25% of the excess risk seen in families with a high
predisposition to breast cancer. In theory, the
remaining 75% of this excess risk could be
accounted for by a few genes, each contributing a
relatively large excess risk, or many genes, each
contributing a small excess risk. If the latter case is
true, will genetic testing be able to identify women
with the highest risk of developing breast cancer?
In the March issue of Nature Genetics, Paul
Pharoah and colleagues argue that it will.

The authors analysed breast cancer occurrence
in the relatives of nearly 1,500 individuals with
breast cancer, and developed genetic models to fit
breast cancer incidence in this population. Two
models fit the data well. In the first, a large
number of co-dominant alleles accounts for breast
cancer susceptibility. Each allele is associated with
a small increase in risk, but the effect of more than
one allele is multiplicative. In the second model, a
single, common recessive allele accounts for breast
cancer susceptibility. The authors prefer the
polygenic model because it better fits the data in
multiple-case families: mothers and siblings have
a similar excess risk in these families, which would
not be the case if a recessive gene (or genes)
accounted for much of the risk.

In the polygenic model, the log of the risk in
the population follows a normal distribution. The
higher the standard deviation about the mean, the

easier it is to discriminate between individuals at
high risk and those at low risk. Pharoah and
colleagues estimate the standard deviation to be
1.2. If this is the case, the 20% of the population at
highest risk is 40 times more likely to develop
breast cancer than the 20% at lowest risk.

How does this theoretical ability to identify
high-risk individuals compare with the
disciminatory power of known risk factors that do
not require genotyping? The authors used
established risk factors — including age at
menarche, number of full-term pregnancies, age
at first full-term pregnancy, contraceptive use and
family history — to estimate the risk distribution
in the population used for the genetic modelling.
Again, the distribution was log normal, but this
time the standard deviation was only 0.3. This
means that the 20% of the population at highest
risk is only 3.5-fold more likely to develop breast
cancer than the 20% at lowest risk, making it
much harder to identify those at the highest risk.

But what if we cannot identify all the genetic
factors responsible for the broad risk distribution
seen in the polygenic model? Even if only 50% of
the factors are known, the model predicts that
they are still better at discriminating high- from
low-risk individuals than are established non-
genetic factors.

So polygenic screening could be an effective
way of indentifying those individuals who would
benefit most from regular screening and
preventive strategies. The next challenge will be to
identify these genes. This will be tough, as each
gene probably contributes only a tiny proportion
of each person’s risk, but cancer geneticists can at
least console themselves with the thought that
their efforts will be of true clinical value.
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infected with the virus, which was
unknown at the time. Five of the
SV40-positive non-Hodgkin’s lym-
phoma patients in the study of
Vilchez et al. were born after the
contaminated poliovirus vaccine
was administered, indicating other
mechanisms of viral transmission.

SV40 has previously been associ-
ated with solid cancers in humans,
including brain tumours, osteosar-
comas and malignant mesothe-
liomas. As it is unlikely that the
presence of SV40 large T-antigen
alone is sufficient to induce cancer,
further work is required to deter-
mine exactly how this protein fits
into the cascade of transformation
events.
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