Y-chromosome 

The human Y-chromosome is one of the smallest in the genome. It contains approximately 60 Mb of DNA, about 95% of which, termed the non-recombining region of the Y (NRY), does not undergo sexual recombination and is present only in males, being inherited from the father by his sons. This non-recombining region is rich in polymorphic repetitive elements e.g. microsatellites and minisatellites. The most commonly used Y-marker types are 'short tandem repeats' (STRs) and 'single nucleotide polymorphisms' (SNPs).
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Y-STRs testing can resolve the male profile in sexual assault cases where autosomal tests do not give a clear answer such as presence of a mixture with minor amounts of male DNA and high levels of female DNA.
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In addition, cases of sperm absence as in azoospermia and amelogenin Y-deficient males can also be deciphered using Y-STR profiling. Y-STRs can be a useful complement to autosomal markers in proving paternity especially in ambiguous cases.

Because the majority of the Y-chromosome is transferred unchanged through the male relatives of the father and his son (except from mutational events); this limits its use to specific situations. One of these is to link a male child to his father in motherless cases or if the father is deceased. In the latter case a patrilineal relative of the father, such as a cousin or a brother, can link the child to the father's family.

Finally, sharing of the same Y-chromosome profile among male relatives expands the available reference material in missing person and mass disaster investigations.
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SNPs, unlike the highly mutating Y-STRs, are of low diversity and have a low power of discrimination when used alone in forensic practice. However, their combination with STR haplotypes can be beneficial in assessing the significance of a match and in understanding the issue of population substructure where they can detect major differences between population groups. Consequently, this approach allows optimum discrimination of both individuals and populations.

Y-SNPs are mostly suited for studying human migration and evolutionary patterns as well. Furthermore, they aid historical and genealogical research where surnames are usually retained by males, allowing same-surname males to be genealogically linked together when paper tracking is limited.

