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skewed patterns of X inactivation, familial or not, pro-
vide a powerful means of ascertaining mutations that
influence cell proliferation.
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Reply to Migeon and Haisley-Royster

To the Editor:
We thank Drs. Migeon and Haisley-Royster (1998 [in
this issue]) for their interest in our research. We are,
however, a bit puzzled by their letter to the editor, since
they write that they disagree with the interpretation of
our results yet then restate what was already written in
our previously published article (Pegoraro et al. 1997 ).

The 50-member pedigree that we reported showed an
X-linked dominant disorder with male lethality. There
is no question of this fact, because we found a deletion
mutation of Xq28 associated with skewed X inactivation
and recurrent pregnancy loss (LOD � 6.92). The dele-
tion included the factor VIII gene, yet there were no
males from 50 females with factor VIII deficiency, again
clearly proving that this family had an X-linked domi-
nant disorder with male lethality.

Drs. Migeon and Haisley-Royster appear to wish to
address two issues: (1) interpretation of the likely mech-
anisms that would cause X-inactivation skewing in the
females in this family; and (2) transcriptional timing of
the deleted gene or gene products in Xq28 and the ob-
served effect on miscarriage detection. There is very little
to disagree with in Drs. Migeon and Haisley-Royster’s
interpretation of our results; they suggest that a growth
disadvantage is probably playing a role, which is pre-
cisely what we stated in our discussion. We, too, feel
that growth disadvantage is the most likely mechanism
causing skewing of X-chromosome inactivation. How-
ever, in the absence of characterization of the causative
genes in Xq28, it seems unreasonable to dismiss the pos-
sibility that the gene(s) may actually be involved in the
process of X inactivation. This is the least likely mech-
anism, but it does not seem to warrant exclusion from
discussion.

The timing of transcription of the gene products in
Xq28 undoubtedly affects when the miscarriage occurs.
In fact, the issue of timing is central to the inferred ge-
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netic mechanism. A cell-lethal trait expressed very early
in embryonic development would be undetectable or
perhaps would cause a “biochemical pregnancy.” Acti-
vation later in embryonic life would still cause male
lethality but would be less likely to cause complete skew-
ing of X inactivation in multiple tissues in the hetero-
zygous female. In view of this delicate balance in timing,
we feel that the genes in question are most likely to be
transcribed early in fetal development and to impart a
growth disadvantage rather than being cell lethal. The
size of the deletion mutation, however, is less important
to when the miscarriage occurs: size is simply being used
as a surrogate to the assumed importance of the deletion
region and gene(s) contained in that region. In the end,
this is all an exercise in mental gymnastics, since the
characterization of the causative gene(s) will enlighten
us all as to the true mechanism.
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Difficulties in the Estimation of Ethnic Affiliation

To the Editor:
Although I disagree with their results, I am indebted to
Shriver et al. (1997) for reawakening my attention to
the interesting but tricky subject of the inference of eth-
nic origin by DNA typing.

They have taken the novel and daunting approach of
culling through a vast catalogue of candidate DNA loci

to find those which are particularly discriminating. They
list a battery of 10 loci, obtained mostly through such
a search, which they claim will be effective in determin-
ing whether an unknown stain is of African American
(AA) or European American (EA) origin. Specifically,
they predict that only “0.01% [of individuals will] show
log likelihoods !3.0” favoring one origin over the other
(Shriver et al. 1997, p. 962). If a prior probability of
50% is assumed for each alternative, this implies the
posterior ability to make a correct guess at least 999
times in 1,000. Categorizing Americans as black or white
by interviewing them probably does not achieve such a
high level of reproducibility, so it seems natural to review
with care the basis for such a claim.

I am concerned that the claim rests on serious flaws
in statistical methodology. My reanalysis shows that the
estimates of efficacy for race determination are signifi-
cantly overstated because of bias in the algorithm for
prediction of likelihood ratios. This is true even for the
handful of loci from the literature the authors say that
they were able to verify as useful. As for the majority
of the recommended loci—those discovered by surveying
the catalogue—there is an additional bias that is prob-
ably even more serious. I shall discuss a computer sim-
ulation that shows that the apparent good performance
of the culled loci may be completely illusionary, explain-
able as mere sampling variation.

These concerns can be conveniently discussed and il-
lustrated in the context of D7S657, the most highly rated
of the loci found by the statistical survey. Figure 2 of
the Shriver et al. article reveals enough information to
allow a check of the calculations for this locus, calcu-
lations that assert a typical likelihood ratio of r � 19
(log10 ). I will argue that that number is inflatedr � 1.276
both by algorithmic errors and by sampling bias. A more
realistic likelihood ratio estimation algorithm will reduce
the value from 19 to ∼8 (log10 ), and considera-r � 0.9
tion of sampling bias will show that a value of 2.5
(log10 ) or even less is plausible and consistentr � 0.4
with the reported results.

Let a1, a2, . . . and b1, b2, . . . be the allele frequencies
at some locus in populations A and B, for alleles 1, 2,
. . . , respectively. Then for an allele whose true origin
is A and for allele frequencies that are known,

log r � a log (a /b ) (1)�10 AB i 10 i i

is the expected value of the logarithm of the likelihood
ratio that the origin is the reference population A rather
than the target population B. The formulas in the article
by Shriver et al. are equivalent, except that their notation
refers to genotypes rather than to single alleles (which
explains why their formula has factors of “ ,” whereas1

2

mine does not), and they formulate a statistic that is
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