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Background: The Genographic Project is an international effort aimed at charting human history using genetic
data. The project is non-profit and non-medical, and through the sale of its public participation kits it supports
cultural preservation efforts in indigenous and traditional communities. To extend our knowledge of the human
journey, interbreeding with ancient hominins, and modern human demographic history, we designed a
genotyping chip optimized for genetic anthropology research. M ethods: Our goal was to design, produce, and
validate a SNP array dedicated to genetic anthropology. The GenoChip is an Illumma HD iSelect genotyping
bead array with over 130,000 highly informative autosomal and X-chromosomal SNPs ascertained from over
450 worldwide populations, ~13,000 Y-chromosomal SNPs, and ~3,000 mtDNA SNPs. To determine the
extent of gene flow from archaic hominins to modern humans, we included over 25,000 SNPs from candidate
regions of interbreeding between extinct hominins (Neanderthal and Denisovan) and modern humans. To avoid
any inadvertent medical testing we filtered out all SNPs that have known or suspected health or functional
associations. We validated the chip by genotyping over 1,000 samples from 1000 Genomes, Family Tree
DNA, and Genographic Project populations. Results: The concordance between the GenoChip and the 1000
Genomes data was over 99.5%. The GenoChip has a SNP density of approximately (1/100,000) bases over
92% of the human genome and is highly compatible with [llumina and Affymetrix commercial platforms. The
~10,000 novel Y SNPs included on the chip have greatly refined our understanding of the Y-chromosome
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phylogenetic tree. By including Y and mtDNA SNPs on an unprecedented scale, the GenoChip is able to
delineate extremely detailed human migratory paths. The autosomal and X-chromosomal markers included on
the GenoChip have revealed novel patterns of ancestry that shed a detailed new light on human history.
Interbreeding analysis with extinct hommids confirmed some previous reports and allowed us to describe the
modern geographical distribution of these markers in detail. Conclusions: The GenoChip is the first genotyping
chip completely dedicated to genetic anthropology with no known medically relevant markers. We anticipate
that the large-scale application of the GenoChip using the Genographic Project’s diverse sample collection will
provide new insights into genetic anthropology and human history.
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