Human Identity Testing
Discuss the value of Y-STR analyses in human identity testing and include the following points in your discussion:
Y-STR chromosome analysis is one of two lineage markers passed down from generation to generation. The Y-chromosome is passed down complete by sons only and mtDNA is passed down complete by daughters only. The sex-determining region of the Y (SRY) gene is what determines “maleness.” Y chromosome markers are haplotypes; therefore, they contain only a single allele per individual. The value of the Y chromosome, however, lies in the fact that it is found only in males. Unfortunately, this same feature is also its worst detractor from a forensic viewpoint.

Most of the Y chromosome is passed down from father to son without recombination, which would shuffle the genes and provider greater variation in future generations. Therefore, the only mechanism for variation is random mutations over time between paternally related males. The problem arises, forensically speaking, in that a match between a suspect and evidence only means that the individual in question could have contributed to the forensic stain no more or no less than a brother, father, son, uncle, paternal cousin, or distant-related paternal cousin.

The most important disadvantages to Y-chromosome markers compared with the standard STR markers are that the Y-chromosome markers do not recombine and, thus, cannot use the product rule to determine the probability of an ID match. It also cannot b e used to separate direct male relatives from each other; the Y DNA profile could be from any male in the family. That is not, however, to say that there are not any advantages to Y-DNA profiles. Y-STR profiles are valuable for differentiating female victim and male suspect DNA in sexual assault cases, though the absence of sperm can make it difficult to separate male DNA from female DNA. Y-STR profiles also are valuable for verification of amelogenin Y deficient males, paternity testing, missing person investigations, human migration and evolutionary studies, and historical and genealogical research.

A Y chromosome match does not have the same power of discrimination or weight in court as an autosomal STR match would have. The best that can be said is that it cannot exclude the suspect as being the donor of the sample nor could it exclude all patrilineal related male relationships. Despite the accuracy of the above statement, courts are likely to require additional statistical test to give “meaning” to the statement. The mutation rates for Y-STR markers are in the same range as that for autosomal STRS, i.e., between 1 and 4 per thousand generational event (0.1 – 0.4), with the most likely mutation occurring in the compound repeat locus DYS390 and the least likely mutation occurring in locus DYS392.

Recent advances in Y-chromosome analysis and applications in human identity testing are increasing the usefulness of Y-STR profiles. The advent of commercial kits enables forensic practitioners to use core loci in male-specific amplifications. Advances in Y chromosome tests have increased the reliability of these tests, too. Most importantly has been the development of Internet-accessible databases that contain thousands of Y-STR haplotypes that make finding matches more efficient. A significant amount of research is still needed before Y-STR tests can be performed routinely in forensic laboratories. Most of the work will likely focus on two fronts: 1) building databases to strengthen the statistical estimates of a match, and 2) to further characterize the more than 200 Y-STR and 250 Y-SNP markers.
