cases), renal failure (two cases), coronary thrombo-
sis, acute lymphocytic leukemia, amyotrophic lateral
sclerosis, pancreatic carcinoma, pulmonary embo-
lism, and aspiration pneumonia. For the five female
subjects who did not die of AIDS, the causes of
death were systemic lupus erythematosus, pancreatic
carcinoma, liver failure (two cases), and abdominal
sepsis secondary to renal transplantation. All six of
the heterosexual male AIDS patients and three of the
homosexual men had histories of intravenous drug
abuse. Three of the women, two heterosexual men
who did not have AIDS, and one homosexual man
had histories of chronic alcohol abuse.

9. Criteria for inclusion of subjects in the study were as
follows: (i) age 18 to 60, (ii) availability of medical
records, (iii) in AIDS patients, statement in the
records of at least one AIDS risk group to which the
patient belonged (homosexual, intravenous drug
abuser, or recipient of blood transfusions), (iv) no
evidence of pathological changes in the hypothala-
mus, and (v) no damage to the INAH nuclei during
removal of the brain or transection of these nuclei in
the initial slicing of the brain. Fourteen specimens
(over and above the 41 used in the study) were
rejected for one of these reasons; in all cases the
decision to reject was made before decoding.

10. INAH 1 is the same as the nucleus named the
“sexually dimorphic nucleus” and reported to be
larger in men than women [D. F. Swaab and E.
Fliers, Science 228, 1112 (1985)]. My results sup-
port the contention by Allen et al. (6) that this
nucleus is not dimorphic.

Technical Comments

11. The ratio of the mean INAH 3 volumes for the
heterosexual and homosexual male groups was cal-
culated. The INAH 3 volume values were then
randomly reassigned to the subjects, and the ratio of
means was recalculated. The procedure was repeated
1000 times, and the ordinal position of the actual
ratio in the set of shuffled ratios was used as a
measure of the probability that the actual difference
between groups arose by chance. Only one of the
shuffled ratios was larger than the actual ratio, giving
a probability of 0.001.

12. Application of ANOVA or correlation measures
failed to identify any confounding effects of age,
race, brain weight, hospital of origin, length of time
between death and autopsy, nature of fixative (10 or
20% formalin), duration of fixation, or, in the AIDS
patients, duration of survival after diagnosis, occur-
rence of particular complications, or the nature of
the complication or complications that caused death.
There were no significant positive or negative cor-
relations between the volumes of the four individual
nuclei across the entire sample, suggesting that there
were no unidentified common-mode effects such as
might be caused by variations in tissue shrinkage.
The mean brain weight for the women (1256 + 41
g) was smaller than that for either the heterosexual
(1364 = 46 g) or the homosexual (1392 + 32 g)
men, but normalizing the data for brain weight had

no effect on the results. There was no correlation

between subject age and the volume of any of the
four nuclei, whether for the whole sample or for any
subject group; this finding does not necessarily

Forensic DNA Tests and Hardy-Weinberg

Equilibrium

DNA tests based on biochemical proce-
dures are being widely used for the identifi-
cation of accused individuals (7). When the
DNA pattern obtained from a specimen at
the scene of a crime matches that obtained
from a suspect, the prosecution seeks to
prove that the suspect is the only possible
source of the specimen. That inference de-
pends on knowing something about the
distribution of genotypes of the entire pop-
ulation of other people, any one of whom
might be the actual criminal. In forensic appli-
cations of DNA testing so far, that inference
has been based on an assumption of Hardy-
Weinberg equilibrium (H-W). H-W justifies
the assumption of statistical independence im-
plicit in formulas used to calculate the proba-
bility that the DNA patterns of a specimen and
of a suspect would match by chance alone.
H-W can (2, 3), and sometimes does (4, 5), fail
under realistic conditions.

To evaluate H-W, Devlin et al. (6) devel-
oped methods “to test for an overall excess
or dearth of heterozygotes” in a sample of
humans and applied these methods to a
database provided by Lifecodes, Inc., one of
the major vendors of services for forensic
DNA testing. Devlin et al. have provided a
useful service in drawing further attention to
the problem of coalescence, that is, the
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appearance of a single, blurred band in
autoradiographic films resulting from DNA
fragments of different but similar size. How-
ever, their assertion that “the arguments so
far presented against [H-W] are incorrect” is
unconvincing for several reasons.

1) Devlin et al. reject the finding by
Lander (2) of an excess of homozygosity in
a Hispanic population. They use a data set
drawn from a Caucasian population [refer-
ence 18 of (4)] and report no direct test of
the logistic model for Hispanics, but instead
use the model from the Caucasian data to
interpret the Hispanic data. Their model is
untested on the population from which
Lander drew his data.

2) Devlin et al. have not used the data on
apparent homozygotes. These are the data
most likely to reveal an excess of homozy-
gosity. They eliminate a subset of data that
deviates from the expectations under H-W,
and then test the remaining data for agree-
ment with H-W. This predisposes them
toward finding no deviation from H-W.

3) Devlin et al. note correctly that popu-
lation subdivision must affect the overall
number of heterozygotes, but they do not
acknowledge that not all allelic classes need
have too few heterozygotes relative to H-W.
Some heterozygote classes may be in H-W,

conflict with the report in (6) of age effects in INAH
1, and possibly INAH 2, because in (6) a much
wider range of ages was examined than was used in
the present study.
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others in excess, and still others deficient: it
is only the total of all heterozygotes that is
necessarily deficient when the population is
subdivided (7). Because the method of Dev-
lin et al. tests only a subset of the heterozy-
gote data, they might observe no deviation
from H-W in that subset and incorrectly
conclude that there is no departure from
H-W overall, when, in fact, there is.

4) No information is given by Devlin et
al. about how the populations of Cauca-
sians, blacks, and Hispanics were sampled.
There is no reason to believe that these
samples are random or representative sam-
ples of the corresponding self-identified cul-
tural groups in the United States. Hence
inference from the given samples to the
population at large, or to the entire self-
identified cultural groups, is perilous. For
example, the Hispanic population around
New York is primarily of Puerto Rican ori-
gin, that around Miami of Cuban origin, and
that in the southwestern states of Mexican
origin; there are varying mixtures of other
Hispanic origins in all three regions. If the
Hispanic data studied by Devlin et al. were
drawn primarily from the New York region,
the conclusions could well be invalid for the
other major Hispanic subpopulations sepa-
rately or for all Hispanics as a group.

5) Devlin et al. say that it is not appro-
priate to pool data from different races, yet
they treat “black” and “Hispanic” as if these
were biologically meaningful races. The
population identified as “black” in the Unit-
ed States is a continuum of individuals rang-
ing from people of primarily African origin
to people of primarily European origin (and
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