SCIENTIFIC CORRESPONDENCE

Dental HIV transmission?

SiIrR — It is frequently reported, on the
basis of the conclusion reached by Ou et
al.l, that a Florida dentist infected five
of his eight HIV-1 seropositive patients.
The molecular data, consisting of nu-
cleotide sequences from the highly
variable C2-V3 region of the HIV-1
envelope gene, are particularly crucial
because the epidemiological investiga-
tion was retrospective: all the patients
were aware of the dental transmission
hypothesis>. Because this case remains
unique in terms of the hypothesized

Controls

Statistical analysis of C2—-V3 sequence data:
100 bootstrap replicates were analysed by
threshold parsimony (threshold value 2.0).
Very few nodes were found in more than
50% of the replicates, indicating that there
is little reliable phylogenetic information in
these data (no inference about relationships
should be drawn from the relative positions
of branches coming from the central node).
The ‘dental group’ consists of patients A,
B, C, E and G. Additional details can be
obtained from R. W. D.

mode of virus transmission, the conclu-
sion and analyses used to support it
should be carefully examined.

What is the null hypothesis against
which the dental transmission hypothesis
should be tested? Population genetics
suggests that a rapidly evolving marker
can develop strong geographical sub-
structure; therefore, an appropriate null
hypothesis is that the patients indepen-
dently acquired similar variants within
the local community. These two hypoth-
eses can be distinguished by the inferred
historical relationships among the viral
sequences. The dental transmission
hypothesis requires that a branch on the
viral phylogenetic tree lead to the dental
group alone and not include any con-
trols. In phylogenetic terms, the dental
group must be monophyletic. The null
hypothesis would be rejected if a tree
with a monophyletic dental group is
significantly better supported than any
tree with controls intermixed within the
dental group.
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We tested these hypotheses using new
sequences from the dental patients and a
new set of regional controls. Ou et al.
selected four controls that were similar
to the dentist’s sequences for detailed
analysis, and we selected ten controls.
This selection is justified: the dental
group should be monophyletic compared
to any controls. In fact, the test is biased
in favour of accepting the dental trans-
mission hypothesis because the controls
in both studies were obtained at clinics
about 90 miles from the dentist’s practice
area.

Although parsimony analysis gives a
monophyletic dental group, some trees
that mix controls and the dental group
require only one additional substitution.
One weakness of parsimony analysis is
the assumption that all nucleotide
changes are approximately equally
likely. This is unlikely to be the case for
the C2-V3 region; many sites are iden-
tical across North America, whereas
other sites commonly vary within indi-
viduals. A slightly different analysis,
threshold parsimony, allows for such a
situation®. All the best threshold parsi-
mony trees include one or more controls
within the dental group, whether our
data or those of Ou et al. are used.

Parsimony analysis yields a point esti-
mate, whereas the hypothesis test re-
quires an estimate of confidence inter-
vals. Ou et al. used bootstrap resampling
and reported finding a monophyletic
dental group in 79% of the replicates. In
contrast, we find a monophyletic dental
group in only 59% of the replicates, and
in fewer than 50% of the replicates using
threshold parsimony, a result due to the
greater similarity of our controls to the
dental group (see figure). The exact
level required for significance in the
bootstrap test is not known in general,
but in the simplest case (four sequences
and a molecular clock) greater than 80%
is required, and values less than 75%
mean that the relationship in question
cannot be resolved®.

Ou et al. used two additional methods,
but neither provides a direct test of the
dental transmission hypothesis. The Wil-
coxon rank-sum test is inappropriate be-
cause it compares average properties,
not individual properties, of the patient
and control groups. The other test used
a pattern of eight noncontiguous amino
acids said to form the dentist’s ‘signa-
ture’. In fact, none of the signature
residues is unique to the dental group;
one of our controls has six of the eight,
and five have four or more. Further,
examining the signature as phylogenetic
data reveals that seven of the sites pro-
vide evidence for groups containing both
patients and controls.
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Our analyses show that the available
data are consistent with both the dental
transmission hypothesis and the null
hypothesis and do not yet distinguish
between the two. Much of the difficulty
lies in the decision of Ou et al. to focus
on the small, highly variable C2-V3
region. A more conclusive test of the
hypothesis that these patients were in-
fected with HIV during dental treatment
will require a larger dataset from some
other region of the HIV genome.
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Rose is arose...

SIR — I apologize to your readers for
any confusion caused by my deducing
the names of genes from those of
mutants!, thank Enoch et al. for correct-
ing me?, and blame Gertrude Stein for
suggesting the idea that a mutant names
a gene names a protein®. Finally, in an
effort to minimize confusion about the
hus mutants, I note that their names
appear to have changed between Enoch
et al.’s first* and second® publications on
the subject (for example husi4 in ref. 4
became husl-14 in ref. 5).
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