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Abstract 

Native-American males carry a Y-chromosome lineage characterized by one base-pair 

polymorphism (M3). All populations from Alaska to the MagellanÕs Strait present this 

lineage in frequencies higher than 60%. This lineage was considered the ÒfounderÓ, but 

further information shows that M3 occurred in America, or Siberia shortly before 

migration to America and so it is actually considered autochthonous. It belongs to the Q 

haplogroup, shows derivate state for M242, M346, and M3 polymorphisms, and is 

named subhaplogroup Q1a3a. Another lineage, paragroup Q1a3*, entered America 

showing derived states for M242 and M346 polymorphisms, and ancestral for M3. It is 

present in Eurasia and is more frequent in North than in South America. Though found 



at low frequency, it has not been possible to rule out a genetic bottleneck occurrence 

during the migration to South America.  

 

Introduction  

Advances in the human genome knowledge impacted on the comprehension of the Y-

Chromosome male-specific region. During the last years, almost 600 bialelic 

polymorphisms have been described for it, allowing the construction of a standard 

nomenclature system and a solid phylogeny (YCC 2002, Karafet et al., 2008). 

Interestingly, the distribution of the major clades from the phylogeny is consistent with 

the continental distribution of lineages.   

Most South American Native males carry a Y-chromosome lineage characterized by a 

one base pair polymorphism (M3). All populations from Alaska to the MagellanÕs Strait 

present this lineage, in average frequencies of around 60% or higher (Bianchi et al., 

1998, Bortolini et al., 2003). This lineage was initially considered to be the ÒfounderÓ 

(Underhill et al, 1996), and further information showed that M3 occurred either in 

America or in Siberia shortly before migrating (Lell et al, 2002), thus it is considered 

ÒautochthonousÓ. It belongs to the Q haplogroup, bears the derivate state for the M242, 

M346, and M3 polymorphisms, and was named Q1a3a subhaplogroup (Karafet et al., 

2008). Another lineage, the Q1a3* para-haplogroup, entered America revealing a 

derivate state for M242 and M346, and the ancestral state for M3. Since it is present in 

Eurasia, it has been considered as a Òfounder lineageÓ for America, being more frequent 

in North than in South America (Bortolini et al., 2003; Bolnick et al., 2006, Bailliet et 

al., 2009).   



The aim of this paper was to analyze the Q1a3a and Q1a3* haplotypes in order to 

identify the relatedness of American populations, and their regional and chronological 

differentiation. 

 

Materials and methods 

We analyzed 137 individual samples corresponding to the Q1a3a sub-haplogroup, and 

13 individuals belonging to the Q1a3* sub-haplogroup, selected from 759 samples of 

voluntary male donors from 16 populations in Argentina: Susques (18), Rinconada (4), 

Cochinoca (4), Humahuaca (10),  San Salvador de Jujuy (6), Salta (14), Catamarca (6), 

Tucum�n (1), C�rdoba (1), Wichis from Salta (15), Wichis from Formosa (26), Toba 

(4), Chorote (5), Mocovi (3), Mapuche (8), Tehuelche (9), and Paraguay: Lengua (12), 

Ayoreo (7). All Q1a3a and Q1a3* samples were analyzed for seven Y-chromosome 

short tandem repeat (Y-STR) polymorphic loci (DYS389I/II, DYS390, DYS19, 

DYS393, DYS391, DYS392) and four biallelic markers (SNPs). The SNPs analyzed by 

PCR-RFLP were M3 (Bianchi et al., 1998), M242 (Seielstad et al., 2003), M346 

(Sengrupta et al., 2006), and P27 (Karafet et al. 1999). 

For each data set, we calculated the diversity parameters, an AMOVA (Excoffier et al., 

1992) based on the sum of square differences (Rst), by Arlequin 3.1 (Excoffier et. al., 

2005). We constructed maps from the genetic distance matrix (Nei 1972) using multiple 

dimensional scaling (MDS, Kruskal, 1964) by NTSYSpc 2.11 (Applied Biostatistics 

2000-2003), and built a Median Joining Network of Q1a3* haplotypes (after MP 

procedure) employing Network (v 4.2.1.0, www.fluxusengineering.com) (Bandelt et al., 

1999). 

 

Results  and discussion  



Ninety-seven haplotypes were found in 137 Q1a3a individuals. Fixation Index (Fst) for 

these lineages was 0.112, and the mean gene diversity was 0.501. We observed a great 

allele frequency differentiation of Q1a3a haplotypes. In the MDS plot (Fig 1), the first 

axis separates populations by their geographic position, the Northwestern Andean 

populations as Rinconada, Cochinoca and Humahuaca on the upper left side, and the 

Northeastern Gran Chaco populations, as Wichi, Toba, Chorote, Ayoreo and Lengua, on 

the upper right side. The finding of Susques also in this position is probably due to 

shared haplotypes with the Wichi and suggests some recent interpopulational contact. 

Fourteen individuals belonged to the Q1a3* para-haplogroup. This clade was only 

present in one Mapuche, two Mocov�, one Wichi, one Salta, one C�rdoba, seven 

Lengua, and two Ayoreo. Frequencies were below 6% except for the Lengua (29%) and 

Ayoreo (22%), although it showed a considerable high allele frequency differentiation 

(mean gene diversity=0.478).  Probably, genetic drift was the phenomenon that caused 

their numerical restriction. 

Network analysis of Q1a3* haplotypes showed three Lengua at the central position, the 

only haplotypes that differed in one or two allelic changes from these were from Lengua 

or Ayoreo populations. The rest of haplotypes diverged in more allele changes, while 

three median vectors (indicating absent haplotypes in the sample) were interposed 

between the central and derived haplotypes.  This is concordant with the hypothesis of 

severe drift acting over these less frequent haplotypes. Lengua 2 and Lengua 3 carried 

each other 2 identical haplotypes (Fig. 2). 

Evidence supports that the allelic diversity among populations depends on the 

geographic region analyzed. We expect that this tendency to regional differentiation 

would be better visualized with the inclusion of more microsatellites for each lineage.   
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Figure legends. 

 



Figure 1. Two-dimensional scaling of genetic distances (Nei, 1972) based on seven Y-

chromosome STRs haplotypes belonging to Q1a3a haplogroup from 17 populations 

from Argentina and Paraguay. SSJ: San Salvador de Jujuy. STRESS1 =  0.11876.  

 

Figure 2. Microsatellite network for South American Q1a3* haplotypes. Circle size is 

proportional to frequency. L: Lengua, A: Ayoreo, Mo: Mocov�, Ma: Mapuche, Cor: 

C�rdoba. Mv 1, 2 and 3 are median vectors not found in the sample.    

 


