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We read with interest the study of Yuasa et al. [1] on the
analysis of polymorphisms of the membrane-associated
transporter protein (MATP) gene in Germans and Japanese.
The main conclusion of their work was that the mutation
L374F “is valuable as a population and ancestry informa-
tive marker (AIM) for Caucasoids”. We wish to outline
certain points in order to properly evaluate the contribution
of this finding to the field.

We feel it is important from the very beginning to make a
distinction between two different aspects of the reported
work: (a) the association of these polymorphisms with skin
colour and oculo-cutaneous albinism types II and IV, and
(b) the power of the polymorphisms to infer ancestry. In our
opinion, these two aspects are conceptually mixed in the
paper and this could create a confused message. There is no
doubt that skin colour inference using genetic polymor-
phisms might be helpful in medical investigations [2] or
even in the forensic field (e.g. police investigations). How-
ever, Yuasa and co-authors focused mainly on the second
issue, i.e. the power of the described polymorphisms to
infer ancestry.

A single locus alone provides very limited information
on the ancestral origin of an individual since it can never be
representative of the entire genome (e.g. [3]). A familiar
parallel for forensic geneticists can be made with mito-

chondrial DNA (mtDNA) and (non-recombining) Y-chro-
mosome polymorphisms, both of which have very well
detailed worldwide phylogeographic distributions. Thus,
the presence of an L1b mtDNA or an E3a Y-chromosome
profile, for example, although suggestive of sub-Saharan
origin, is also found to be widespread in America due to the
recent Atlantic slave trade (e.g. [4, 5]) and sporadically in
other worldwide populations. It is clear from this that a
single SNP test alone is even less appropriate for the
inference of ancestry when considered in the context of
recent population admixture (e.g. due to the Atlantic slave
trade). It is possible, however, to estimate the most prob-
able geographical origin of a particular polymorphism
variant or a sequence profile using appropriate algorithms
and databases (e.g. [6]); the power of these approaches
depends mainly on how informative the marker under
study is, as well as the particular phylogeographic features.
It must be stressed that this probability is not synony-
mous with the most probable population origin of a single
person; some correlation could exist, and it is this cor-
relation that may be useful in some forensic contexts. Not
only do we need to be particularly cautious when using
skin pigmentation as a proxy to infer ancestry [2], but also
when using genetic markers linked to skin pigmentation or
any other gene where varying selection regimes may
have acted in different geographical regions. As stated in
Tishkoff and Kidd [7], people with dark skin are found in
New Guinea, Southern India and Africa, and even within
these regions, there can be a very broad range of variation
in skin colour; therefore, this complex trait is not always a
reliable indicator of ethnicity. As stated above, pigmenta-
tion genes such as MAPT could possibly help in the
context of police investigations (especially in cases of
admixture), but this is not the issue here or in the paper of
Yuasa et al. [1].

This begs the question of how many SNPs are necessary
to confidently infer ancestry. However, this is a more
complex issue dependant on numerous population and
genetic assumptions that are generally difficult to gauge
and must be defined empirically [8]. The inference of
ancestry needs to be made within for example a Bayesian

A. Salas (*) . C. Phillips . A. Carracedo
Unidade de Xenética, Instituto de Medicina Legal,
Facultad de Medicina, C/San Francisco s/n,
15782 Santiago de Compostela, Galicia, Spain
e-mail: apimlase@usc.es
Tel.: +34-981-582327
Fax: +34-981-580336

A. Salas . C. Phillips . A. Carracedo
Centro Nacional de Genotipado (CeGen),
Hospital Clínico Universitario,
15706 Galicia, Spain



framework making use of a broadly based panel of SNPs
(see e.g. [9]). Thus, Shriver et al. [10] stated that “it is
possible to estimate the individual ancestry of a person
based on DNA analysis with a reasonable number of well-
defined genetic markers”. A good combination of comple-
mentary skewed markers that include such examples as the
one described for L374F by Yuasa and co-workers [1] will
generally be more effective than a very large collection of
markers that individually have limited indicative proper-
ties. Unfortunately, the omission from this report of other
population samples, outside of Germany and Japan, for this
potentially useful SNP means it cannot be properly as-
sessed for use as a reliable AIM in other populations [1].

An additional important point to make is that, since
AIMs are by definition those SNPs that show alleles with
large frequency differences between populations [10], any
neutral marker may be useful for the estimation of ancestry,
not just those associated with phenotypic traits. Therefore,
it is not particularly relevant that L374F is associated with
the MATP gene if the main message of this study relates
to the power of the markers described to infer ancestry.

Tools are now freely available to assist in the search for
AIMs. The use of the Hapmap database (http://www.
hapmap.org) or the Frequency Finder search tool (http://
bluegenes.bsd.uchicago.edu/frequencyfinder/), to name two
examples, allows AIMs to be isolated with relative ease.
For instance, in a quick search, we found 143 SNPs alone
within the MATP gene in dbSNP (build 124: http://www.
ncbi.nlm.nih.gov/entrez/query.fcgi?db=snp), most of them
(∼63%) validated. These include SNPs such as rs28117
(frequency of allele A/G: 0/1 CEU in Utah residents with
ancestry from northern and western Europe; 0.636/0.364
HCB in Han Chinese in Beijing, China; 0.693/0.307 JPT
in Japanese in Tokyo, Japan; and 0.517/0.483 YRI in
Yoruba of Ibadan, Nigeria) and rs26722 (frequency of
allele C/T: 1/0 CEU, 0.611/0.389 HCB, 0.591/0.409 JPT,
0.950/0.050 YRI) with population informative allele fre-
quency distributions similar to the polymorphisms de-
scribed in Yuasa et al. [1]; the F374F SNP (rs16891982)
described by Yuasa et al. [1] seems to be the marker
showing the most skewed distribution (at least for Euro-
pean and Asian populations), indicating promising poten-
tial as an AIM in other closely related populations.

In summary, the analysis of SNPs associated with traits
such as skin colour could be a useful way to detect AIMs,
but mining genomic information is undoubtedly a more
economic, rapid and practical strategy, yielding many more
loci in the long term. A worldwide population screening
should be carried out in order to evaluate the potential of
specific SNPs to infer ancestry; in the absence of such a
study, special care must be taken with those SNPs that have
potentially been subject to selection. Without doubt, a good
AIM does not need the prerequisite of association with a
population-linked physical characteristic.
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