
A m . J . H u m . G e n e t . 7 6 : 8 8 3 – 8 8 6 , 2 0 0 5 8 8 3 ReportSaami and Berbers—An Unexpected Mitochondrial DNA LinkAlessandro Achilli,
1Chiara Rengo, 1Vincenza Battaglia,

1Maria Pala,

1Anna Olivieri, 1

Simona Fornarino,1 Chiara Magri,1 Rosaria Scozzari,2 Nora Babudri,3
A. Silvana Santachiara-Benerecetti,1 Hans-Jürgen Bandelt,4 Ornella Semino,1
and Antonio Torroni1
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The sequencing of entire human mitochondrial DNAs belonging to haplogroup U reveals that this clade arose
shortly after the “out of Africa” exit and rapidly radiated into numerous regionally distinct subclades. Intriguingly,
the Saami of Scandinavia and the Berbers of North Africa were found to share an extremely young branch, aged
merely ∼9,000 years. This unexpected finding not only confirms that the Franco-Cantabrian refuge area of south-
western Europe was the source of late-glacial expansions of hunter-gatherers that repopulated northern Europe
after the Last Glacial Maximum but also reveals a direct maternal link between those European hunter-gatherer
populations and the Berbers.

Because of maternal transmission and lack of recom-
bination, the sequence differentiation of human mtDNA
has been generated by only the sequential accumulation
of new mutations along radiating maternal lineages.
Over the course of time, this process of molecular di-
vergence has given rise to monophyletic units that are
called “haplogroups.” Because this process of molecular
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Figure 1 Tree of 39 mtDNA sequences belonging to haplogroup U. The tree, rooted using the reference sequence (rCRS) (Andrews et al.
1999) as an outgroup, illustrates subhaplogroup affiliations. The sequencing procedure and phylogeny construction were performed as described
elsewhere (Torroni et al. 2001b; Achilli et al. 2004). For phylogeny construction, the highly variable site 16519 and the length variation in the
poly-C stretch at nts 309–315 were not used, and half the weight was assigned to the control-region mutations, relative to that assigned to
coding-region mutations. Mutations are shown on the branches; they are transitions unless a base change is explicitly indicated. Insertions are
suffixed with a plus sign (�
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Electronic-Database Information

Accession numbers and URLs for data presented herein are
as follows:

Author’s Web site, http://ipvgen.unipv.it/docs/projects/torroni
_data/torroni_sequences.html (for the complete mtDNA
sequences)

GenBank, http://www.ncbi.nlm.nih.gov/Genbank/ (for the
complete mtDNA sequences [accession numbers AY882379–
AY882417])
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