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Enard et al. „Molecular evolution of FOXP2, a gene involved in speech and language“

Isolation of mouse cDNA sequence. We designed primers from human FOXP2 mRNA sequence (accession number: AF337817) in order to yield a series of overlapping fragments spanning the entire coding region. We used these to PCR-amplify first-strand cDNA (complementary DNA) from a range of mouse adult tissues, obtained from Clontech, and products were sequenced as described1. This strategy enabled us to successfully isolate the majority of the mouse FOXP2 open reading frame. Using these data, we designed mouse-specific primers to amplify remaining regions. Our mouse FOXP2 cDNA coding sequence differs at four positions from that independently isolated by another group2 (accession number: AF339106). However, since our sequence is in complete agreement with the public mouse genome sequence (www.ncbi.nlm.nih.gov/genome/seq/MmHome.html) and the Celera sequence (www.celera.com), we therefore used our DNA sequence in the analyses presented.

Isolation of primate cDNA sequences We isolated total RNA from brain samples of chimpanzee (Pan troglodytes), human and orangutan (Pongo pygmaeus), and sceletal muscle samples from gorilla (Gorilla gorilla) and liver samples from rhesus macaque (Macaca mulatta) using the Trizol( reagent (Gibco). We synthesized first strand cDNA using polydT primers and SuperscriptII( (Gibco) according to the manufacturer’s protocol. We designed primers on the basis of the human FOXP2 sequence (AF337817) and used them to amplify overlapping fragments of ~500 bp, covering the complete coding region of FOXP2. The resulting products were then directly sequenced on both strands, using BigDye terminators (Perkin Elmer) and ABI3700 sequencing machines
Samples. We used the following human samples for sequencing the 14 kbp fragment and exon 7 (given is the sample number, the population, the language phyla and the geographic location): 1 (Australian Abor., Australian, Asia), 2 (Warao South American Indian, Amerind, Asia), 3 (Chinese, Sino-Tibetian, Asia), 4 (Japanese, Altaic, Asia), 5 (Thai, Austric, Asia), 6 (PNG (coastal), Austric, Asia), 7 (PNG (highlander), Indo-Pacific, Asia), 8 (Nasioi (Melanesia), Indo-Pacific, Asia), 9 (Iranian, Indo-Hittite, Asia), 10 (French, Indo-Hittite, Europe), 12 (German, Indo-Hittite, Europe), 13 (English, Indo-Hittite, Europe), 14 (Italian, Indo-Hittite, Europe), 15 (Mbuti Pygmy, Niger-Kordofanian, Africa), 16 (Biaka Pygmy, Niger-Kordofanian, Africa), 17 (Biaka Pygmy, Niger-Kordofanian, Africa), 18 (Nigerian (Ibo), Niger-Kordofanian, Africa), 19 (Nigerian (Yoruba), Niger-Kordofanian, Africa), 20 (Nigerian (effik), Niger-Kordofanian, Africa), 21 (Nigerian (Hausa), Afro-Asiatic, Africa). In addition,  Exon 7 was also sequenced in two San (!Kung, Africa). 

Genomic sequencing. We designed primers from a human BAC sequence (accession number: AC020606) and used the Expand 20kbPlus PCR System (Roche, Germany) to amplify either a fragment spanning 14255 bp (positions in AC020606: 31712-45966), 9141 bp (34949-44090) or 5871 bp (40095-45966). Using these PCR products as templates, we amplified overlapping fragments with an average size of 2.2 kbp (31919-34070, 33005-35010, 34006-36244, 33005-34070, 34006-35438, 41312-43805, 39129-41531, 35997-39437, 43518-45937) and sequenced these with internal primers. If needed, we designed species specific primers (seven for orangutan and three for chimpanzee). In addition, also as a control for allelic dropouts, we amplified and sequenced a 950 bp fragment (43806-44756) in 13 individuals (individuals number 1-5,7,8,12-14,16,19,20). To check if the two human specific amino acid substitutions are fixed in humans we amplified Exon 7 within a 658 bp fragment (45403-46061). Altogether this results in 14063 bp (31978-46040) of contiguous sequence, including 346 bp of coding sequence, in which we read for each individual each nucleotide position on both strands at least once. Sequence traces were manually analyzed using the program Seqman of the DNAStar package. Variable positions were double checked in all individuals. Primer sequences, PCR conditions, a table displaying the variable sites and a figure showing sequence traces at the variable positions are also available as supplementary information.
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