Supplementary Information 1
Pipeline used to analyse NGS data of the Y chromosome
BAM files provided by BGI-Tech were visual inspected using Integrative Genomics Viewer  (IGV, [1]). 
SAMtools [2] and BCFtools were used for manipulating alignments including indexing, sorting,  merging and generating alignments in a per-position format (VCF File). 
Novel Variants calling and Identification of Structural Variants
In order to accelerate the analyses, the sequences were shortened to the region of our
interest with the command
samtools view -bh initial.bam chrY: 2,689,001-19,550,033 > filtered.bam
in which the initial.bam file was the original file given by BGI-Tech and the region of our interest is the one following the two dots.


Then variant calling was performed with the following command:
samtools mpileup –g –f chrY.fa filtered.bam > output.bcf
In which the reference sequence used was AC_000156. 	Comment by Grugni Viola: scaricato da qui http://hgdownload.cse.ucsc.edu/goldenPath/hg19/chromosomes/	Comment by Alessandro Raveane: Allora mi sa che è la AC_000156.1 
Purtroppo è parecchio vecchia, ma non credo ci siano probelmi

BCF files were trimmed for the 5,274 fragments of Scozzari and colleagues [3] selected within our region of interest with the command:
bcftools view –I –l positions.bed outputfile.bcf > variantsfile.vcf
Positions.bed file contains the coordinates of all the fragments in Scozzari [3].
In order to ascertain the depth of a candidate mutation the following command was run
samtools depth -q0 -Q0 -b positions.bed inputfile.bam > outputfile.depth
in which the positions.bed is the same file cited above. 

Finally two main criteria were then used to confirm the validity of a candidate mutation: the quality score of consensus (QS) present in the VCF file provided by the BGI and the difference between the depth and the total number of reads for the two best bases.	Comment by Grugni Viola: sono tutti parametri forniti dalla BGI come li giustifichiamo?	Comment by Alessandro Raveane: il QS posso immaginarlo ma la depth per base/ totale e' un parametro che potevamo calcolarci noi con il comando precedente
[bookmark: _GoBack]Variant calls with QS = 99, depth ≥ 4 and difference < 1 were considered true mutations. Variant calls with QS ≤ 90 or QS > 90 but difference > 4 were indicated as Not Available (NA) to discard potential false SNP calls, while calls with 90 ≤ QS ≤99 and 1≤difference≤4 were additionally inspected by visual examination of .bam files through IGV.
Extracting novel variants from published data
Y chromosomes belonging to haplogroups A00, R1b and Q were gathered from previous publications [3–10]. 
The samples available as Complete Genomics Master Variation format or as BAM file were converted to VCF format files using the C compiled tool masterVar2VCFv41_rev1.c and samtools, the latter as described above.
For data already available as VCF, the variants not included in the region of interest were discarded using tabix [11] with the command:
tabix -fh input.vcf positions.bed > output_total.vcf
In which the position.bed is the same file of above. 
Extracting variants from ancient data
Ancient Y-chromosome VCF and BAM files [12–14] belonging to haplogroup Q sub-lineages were visually inspected with both IGV and in-house scripts for only the novel variants previously extracted from modern data. Variants that did not match the previous haplogroup classification [8, 15] were discarded.
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