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ABSTRACT. We have previously shown evidence of strong sex-biased genetic blending in the founding and ongoing history of the Brazilian population, with the African and Amerindian contribution being highest from maternal lineages (as measured by mitochondrial DNA) and
the European contribution foremost from paternal lineages (estimated
from Y-chromosome haplogroups). The same phenomenon has been
observed in several other Latin American countries, suggesting that it
might constitute a universal characteristic of the Iberian colonization of
the Americas. However, it has also recently been detected in the Black
population of the United States. We thus wondered if the same could be
observed in American Caucasians. To answer that question, we retrieved
1387 hypervariable I Caucasian mitochondrial DNA sequences from
the FBI population database and established their haplogroups and continental geographical sources. In sharp contrast with the situation of the
Caucasian population of Latin American countries, only 3.1% of the
American Caucasian sequences had African and/or Amerindian origin.
To explain this discrepancy we propose that the finding of elevated genomic contributions from European males and Amerindian or African
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females depends not only on the occurrence of directional mating, but
also on the “racial” categorization of the children born from these relations. In this respect, social practices in Latin America and in the United
States diverge considerably; in the former socially significant “races”
are normally designated according to physical appearance, while in the
latter descent appears to be the most important factor.
Key words: Mitochondrial DNA, Y-chromosome, African Americans,
American Caucasians, Brazilians

INTRODUCTION
Based on the study of self-declared White individuals from several geographical regions, we have previously demonstrated evidence for very significant sex-biased mating in the
founding and ongoing history of the Brazilian population (Alves-Silva et al., 2000; CarvalhoSilva et al., 2001). While the vast majority of the Y lineages of Brazilian Whites were found to be
of European origin (Carvalho-Silva et al., 2001), almost two-thirds of the mitochondrial DNA
(mtDNA) lineages were African or Amerindian (Alves-Silva et al., 2000). More recently, we
observed the same situation in the African Brazilian population (Hünemeier et al., 2007). In
Black individuals from two large cities, Rio de Janeiro (Southeast Brazil) and Porto Alegre
(Southern Brazil), we observed that 90 and 79% of the mtDNA sequences were of Sub-Saharan African origin, compared with 56 and 36% for the Y-chromosome, respectively. The high
proportion of European Y-chromosome lineages in Brazilian Blacks and the high proportion of
Amerindian and African mtDNA lineages in Brazilian Whites are two manifestations of the
same phenomenon, namely, sex-biased genetic admixture. Evidence of the same asymmetric
genetic admixture has likewise been observed in the formation of the general population of
several other Latin American countries (Table 1), suggesting that it may constitute a universal
characteristic of the Iberian colonization of the Americas.
Table 1. Evidence for historical sex-biased mating in the caucasian population of some Latin American countries.
Country

Amerindian

African

Reference

mtDNA

Y-chromosome

mtDNA

Y-chromosome

Brazil

33%

0%

29%

2%

Argentina
Chile
Colombia
Costa Rica

45%
84%
90%
83%

9%
22%
1%
6%

NS
NS
8%
NS

NS
NS
5%
7%

NS = not studied.
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Recently, Lind et al. (2007) published data showing the existence of sex-biased genetic
blending in the formation of the African American population, with the African contribution
being highest from the maternal lineages (as measured by mtDNA) and the European contribution foremost from paternal lineages (estimated from Y-chromosome haplogroups). We wondered then if we also might find an elevated proportion of Amerindian and African mtDNA
lineages in American White individuals as the reciprocal consequence of the directional mating
described in African Americans, and in accordance with the observations made in Latin American countries.
We searched the literature for studies on the proportion of Amerindian and African
contributions to American Caucasians and discovered very few published studies. For autosomal markers we found estimates that American Caucasians in Pennsylvania have 0.7 ± 0.9%
African ancestry and 3.2 ± 1.6% Amerindian ancestry (Shriver et al., 2003). We could not
locate any published data on mtDNA. We decided to analyze available raw data, in an attempt
to obtain this information.
The US Federal Bureau of Investigations (FBI) maintains a population database of
mtDNA sequences (Monson et al., 2002), which includes the hypervariable region I (HVRI)
and HVRII sequences of 1387 US Caucasians. Their haplogroup structure has been analyzed,
but only Eurasian haplogroups were scrutinized, and the American mtDNA sequences had been
pooled with others from Austria, France and Spain (Allard et al., 2002). We decided to study
these sequences from the standpoint of African and Amerindian haplogroups. However, there
are two caveats. First, we were well aware of the significant limitations of trying to classify
mtDNA haplogroups only from control region data (Bandelt et al., 2006). Second, the quality of
these sequences in the FBI database has been criticized (Bandelt et al., 2004). Nevertheless,
we felt that these sequences would be sufficiently reliable for our purposes, as there was no
need for extreme precision.

MATERIAL AND METHODS
We downloaded all the American Caucasian HVRI sequences from the FBI mtDNA
population database (Monson et al., 2002). The sequences were analyzed with a heuristic approach designed to specifically detect African and Amerindian mtDNA haplogroups (Figure 1).
Our strategy was based on the fact that the 16223T>C transition causes a deep split in the
Eurasian mtDNA phylogeny (Macaulay et al., 1999). The mutation creates haplogroup R, which
contains the haplogroups B, F, J, T, U, K, H, and V. The ancestral 16223T haplogroup N encompasses a few Eurasian groups, the Amerindian-Asian groups A, C and D and all African
haplogroups. Thus, by selecting from the FBI sequences all 16223T individuals and removing
those who belong to some Eurasian haplogroups (especially I, European X and W), we should
be left only with African and Amerindian/Asian sequences. After adding in the number of individuals with haplogroup B, we obtain our final estimates (Figure 1).

RESULTS AND DISCUSSION
Following the algorithm depicted in Figure 1, we found 31 Amerindian/Asian (2.2%)
and 13 African mtDNA lineages (0.9%) among the 1387 American Caucasian individuals catalogued in the FBI mtDNA population database. Even if we allow for imprecision in these figGenetics and Molecular Research 6 (2): 156-161 (2007) www.funpecrp.com.br
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Figure 1. Algorithm used to estimate the number of African and Amerindian/Asian mitochondrial DNA lineages in
American Caucasians. The numbers shown are based on the US Federal Bureau of Investigation (FBI) mitochondrial DNA
population database.

ures, it is clear that the proportions of African and Amerindian ancestry in US Caucasians are
commensurate with the estimates obtained by Shriver et al. (2003) with autosomal markers (3.2
and 0.7%, respectively) and are certainly not in large excess as we would, in principle, expect
from knowledge of the sex-biased gene flow observed in African Americans and in Latin American countries. Why not?
We propose an explanation based on the understanding that elevated genomic contributions from European males and Amerindian or African females depend not only on directional
mating, but also on the “racial” and social category of the children born from these relations. In
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this respect, social practices in Brazil and in the United States diverge considerably. In Brazil,
socially significant “races” are particularly categorized by the physical appearance of the individual (Harris and Kotak, 1963). There seems to be no descent rule and it is possible for two
siblings differing in color to belong to completely diverse “racial” categories. Let us take as an
example, the historically common Brazilian mating of a white European male with a Black
African slave woman: the children with more pronounced physical African features would be
considered Black, while those with more European features would be considered White (Parra
et al., 2003). This created ample opportunity for the introgression of African mtDNA lineages
into Whites and of European Y-chromosomal lineages into African Brazilians. Mutatis mutandis; the same would have occurred with Amerindians.
In the United States, descent appears to be much more important than physical appearance (Harris and Kotak, 1963) as shown by the “one drop rule” and other hypodescent stipulations (Hickman, 1997). Thus, all the offspring of the historical mating of a White European male
with a Black African woman would be considered Black regardless of physical appearance.
This allows the introgression of Y-chromosomal lineages into Blacks, but not of African mtDNA
lineages into American Caucasians.
We believe that our analysis helps demonstrate how molecular genetics has become an
important tool for historians and social scientists, because of its capacity to provide objective,
unbiased information about social phenomena.
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