Am. J. Hum. Genet. 77:676-680, 2005

Report

Charting the Ancestry of African Americans

Antonio Salas," Angel Carracedo,’ Martin Richards,?> and Vincent Macaulay®

'Unidade de Xenética, Instituto de Medicina Legal, Facultad de Medicina, Universidad de Santiago de Compostela, and Centro Nacional de
Genotipado, Hospital Clinico Universitario, Galicia, Spain; *School of Biology, University of Leeds, Leeds, United Kingdom; and *Department
of Statistics, University of Glasgow, Glasgow

The Atlantic slave trade promoted by West European empires (15th—19th centuries) forcibly moved at least 11
million people from Africa, including about one-third from west-central Africa, to European and American des-
tinations. The mitochondrial DNA (mtDNA) genome has retained an imprint of this process, but previous analyses
lacked west-central African data. Here, we make use of an African database of 4,860 mtDNAs, which include 948
mtDNA sequences from west-central Africa and a further 154 from the southwest, and compare these for the first
time with a publicly available database of 1,148 African Americans from the United States that contains 1,053
mtDNAs of sub-Saharan ancestry. We show that >55% of the U.S. lineages have a West African ancestry, with
<41% coming from west-central or southwestern Africa. These results are remarkably similar to the most up-to-

date analyses of the historical record.

The number of people of recent African ancestry living
in the Americas is comparable to that in Africa itself,
largely because of the forced mass migrations of the
Atlantic slave trade during the 15th-19th centuries.
Historical documentation indicates that many Africans
were taken from the West African coast but that a large
proportion were also taken from the former Portuguese
colonies of Angola and Mozambique. The perpetrators
included the Portuguese, Spanish, and British, and it is
estimated that they moved ~12 million people (with
~10.5 million surviving the voyages) in <4 centuries (El-
tis et al. 1998).

There has been a growing interest in the historical
roots of African Americans and other communities of
recent African ancestry, and genetics can play an impor-
tant role in the study of that ancestry. However, much
of the work to date has focused either on the extent of
the African contribution to the American gene pool
(Chakraborty et al. 1992; Parra et al. 1998, 2001; Mesa
et al. 2000; Sans 2000) or on particular mtDNA lineages
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carried to the Americas through the Atlantic slave trade
(Alves-Silva et al. 2000; Bandelt et al. 2001; Pereira et
al. 2001; Salas et al. 2002). Despite widespread public
interest and the rapidly growing involvement of private
companies in genetic ancestry testing, the only published
attempt to date to assign African geographical ancestry
to African American lineages by use of genetic data has
been by Salas et al. (2004). This latter work suggested
a majority contribution of West Africa to the mtDNA
pool of North and Central Americans of recent African
descent, with a slightly smaller component from west-
central Africa, whereas African Americans from South
America (Brazil) reversed the picture, with a larger west-
central African component. No significant component
was detected from other regions, including Mozam-
bique, despite the historical evidence of the movement
of ~1 million slaves from that region (Thomas 1998).
Eurasian mtDNAs of recent African ancestry were found
to be made up mainly of west-central and North African
components, with a larger East African component in
the Near East.

However, the analysis of Salas et al. (2004) had small
sample sizes, particularly the small sample size from west-
central Africa and the complete lack of samples from
southwestern Africa, a known source of an estimated 3
million slaves (Thomas 1998). Here, we update the an-
alysis, using 948 sequences from west-central Africa and
a further 154 from Angola and Cabinda, as well as sub-
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stantially enhanced data sets from the other regions of
Africa (table 1) and a database of African American line-
ages that is more than an order of magnitude larger than
that used earlier (Monson et al. 2002; see also the work
of Bandelt et al. [2004a, 2004b] and Budowle et al.
[2004]). This allows us to perform a much more decisive
test of African ancestry among African American ma-
ternal lineages than has previously been possible.

Africa is the most genetically diverse continent. A fine
subdivision of African mtDNA lineages provides a pow-
erful source of phylogeographic information: major re-
gions of the continent display markedly different fre-
quencies of the continent-specific mtDNA clades, or
haplogroups (fig. 1a). However, the first point to make
from this enhanced data set is the obvious similarity of
the haplogroup frequency profiles of West Africa, west-
central Africa, and southwestern Africa in comparison
with the other major regions of the continent. Although
there are certain differences (which become more ob-
vious in a finer classification of the lineages than at the
gross haplogroup level), these regions display a broad
similarity to each other, with most of the major haplo-
groups showing a gradient through the three regions, with
(unsurprisingly) a much closer similarity of west-central
and southwestern Africa compared with West Africa.

The African American mtDNA sample from the United
States is striking for its strong resemblance to the mtDNA
composition of all three of these regions (fig. 1b). Prin-
cipal-components analysis (PCA) graphically portrays
the same pattern: in a scatter plot of the first two com-
ponents (which account for 77% of the variance of hap-
logroup frequencies), African American mtDNA is al-
most indistinguishable from that of these three African
regions (fig. 1¢).

This picture can be quantified by fitting a linear model
to the frequency profiles, as done by Salas et al. (2004).
Our analysis (table 2) indicated, as before, that North
Africa, East Africa, southern Africa, and even south-
eastern Africa (Mozambique) show no significant con-
tribution to the African American mtDNA pool in the
United States. Thus, the larger data set here offers no
support for the weak signal from southeastern Africa
detected elsewhere (Salas et al. 2004).

More significantly, we are now able to substantially
revise and update the estimates for the main contributing
regions. We performed the analysis in several ways. In
the first, low-resolution analysis, for which we used the
15 haplogroups that are illustrated in figure 1a and were
used for the PCA, West Africa contributed 56.0% =+
4.2%, southwestern Africa 27.8% =+ 6.6%, and west-
central Africa 13.5% = 8.3% (table 2). Although the
last is not significantly different from zero, the admixture
values for the west-central and southwestern samples are
highly negatively correlated (Pearson correlation coeffi-
cient of —0.9), indicating that the large SD of the pos-
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Table 1

African and African American Samples Used
in the Present Study

The table is available in its entirety in the online
edition of The American Journal of Human Genetics.

terior distribution is most plausibly explained by the
similarity of haplogroup frequency profiles of our west-
central and southwestern subdivisions. A reanalysis that
combined these two similar regions (and also excluded
the other uninformative regions of Africa) yielded values
of 52.5% + 4.1% for West Africa and 47.5% + 4.1%
for west-central Africa.

For a high-resolution analysis, to decrease the SD of
the estimates, we divided the lineages into 56 haplo-
groups on phylogenetic grounds, such that no haplo-
group included <20 samples. In this case, West Africa
contributed 60% *+ 3%, southwestern Africa 30% =+
2%, and west-central Africa 9% = 3% (table 2). In this
case, the correlation between west-central and south-
western African values was reduced to —0.6.

These values can be compared with classic estimates
provided >30 years ago by Curtin (1969, p. 157) and
with more up-to-date estimates. Curtin (1969) estimated
that 50.4% of North American slaves came from West
Africa and 47.8% from west-central Africa, with just
1.6% from southeastern Africa. A much more recent
estimate for the United States (McMillin 2004, pp. 48,
54, and 70) suggests that ~64% were from West Africa,
~35% from west-central Africa, and ~1% from south-
eastern Africa. Interestingly, our values are closer to the
more recent estimate. Given the uncertainties involved
and that the admixture estimates would most likely be
affected by demographic factors subsequent to the ar-
rival in the Americas, these values derived from entirely
different methodologies are strikingly similar, corrobo-
rating both lines of evidence.

Figure 1a illustrates that characteristic West African
(L1b; L2b,c,d; and L3b,d) and west-central African (L1c
and L3e) haplogroups have been carried into the Ameri-
cas at high frequencies. Typically, eastern African line-
ages (e.g., within haplogroups L3*, L1f*, and L1g) are
poorly represented in America, again mirroring the his-
torically documented low contribution of East Africa to
the slave trade. The small impact of North Africa is evi-
dent by the low frequency (<1%) of its autochthonous
haplogroup U6. Haplogroups that characterize southern
African Khoisan-speaking groups (LOd and LOk) are com-
pletely absent in America.

Of course, these results indicate only the maternal com-
ponent of the American gene pool. Further research on
Y-chromosome and autosomal markers is clearly needed
to test whether the contribution of females and males to
the African American gene pool has been symmetrical or
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Table 2

Estimated Admixture Coefficients (of Source African Regions)
for African Americans

POSTERIOR MEAN AND
ROOT-MEAN-SQUARE DEVIATION?*

SAMPLE
AFRICAN REGION Sizé  Low Resolution® High Resolution®
North Africa 978 .001 = .001 .001 = .001
West Africa 1,549 560 = .042 599 + .028
West-central Africa 855 .135 + .083 .090 + .027
Southwestern Africa 157 278 + .066 296 = .024
East Africa 717 .026 = .003 .002 = .002
Southeastern Africa 416 .021 + .018 .009 + .008
Southern Africa 266 .002 = .002 .002 = .002

* The posterior mean and root-mean-square deviation of the admix-
ture coefficient for each African region.

" Values are based on a division of haplotypes into the 15 haplo-
groups shown in figure 1.

¢ Values are based on a division of haplotypes into 56 haplogroups.

asymmetrical—research for which, again, large African
databases of such marker systems will be needed, such
as are now becoming available for mtDNA. With the
acceleration of data acquisition now under way, these
analyses will no doubt be possible in the near future.

We conclude that mtDNA variation allows us to trace
the maternal ancestry of African Americans to broad
geographic regions of Africa, with results that are closely
concordant with historical studies that now encompass
documentation for between two-thirds and three-quar-
ters of the estimated total voyages made during the course
of the Atlantic slave trade (Eltis et al. 1998). We have
previously raised the possibility of whether, with larger
data sets and extensive phylogeographic analyses, more-
specific reconstructions will be possible (Salas et al.
2004). However, even with this substantially augmented
data set, we note that it is still not possible to go further
at this stage. Even with greatly improved geographic cov-
erage, it remains the case that many mtDNAs are very
widely distributed throughout the African continent, most
likely as a result largely of the Bantu dispersals (Salas
et al. 2002), but no doubt also as a result of both earlier
and more recent movements, including those that are
due to the Atlantic slave trade itself (Salas et al. 2004).
This problem will continue to hamper the allocation of
African American mtDNAs to narrower geographic lo-
cations in Africa, even if the resolution of the molecular
analyses is increased from the first hypervariable segment
(HVS-I) to complete mtDNA genomes.

Considerable caution is therefore warranted when
dealing with claims in the popular media (such as the
acclaimed and prestigious BBC television documentary
Motherland: A Genetic Journey, first shown in the United
Kingdom in 2003) and those made by genetic ancestry—
testing companies about their ability to trace the ancestry
of certain American (or, for that matter, European)
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mtDNAs to a particular locale or population within
modern-day Africa. Our analyses stand as a warning to
unsuspecting members of the public who may be seduced
by such promises.
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