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A simple method of generating complex DNA profiles utilizing 4/u-based markers with
applications in forensics, paternity, genetic mapping and population studies
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he D1S80 VNTR and PV92 dimorphic Alu element are commonly incorporated DNA profiling tools used to teach students

about forensics and population studies. However, these simple profiling tools have notable drawbacks. The resolution
limitation yields difficulty in assessing alleles of the D1S80 locus, particularly from agarose gels, whereas the PV92 locus only
consists of two alleles (presence or absence of the Alu) or three possible genotypes and therefore is not overly informative. By
combining several intermediate-frequency presence/absence Alu variants in a single reaction, the possible number of genotypes
increases exponentially. A major obstacle in generating these profiles by multiplex PCR is the formation of heteroduplexes,
as very similar Alu elements are found in each presence variant. One of two tested commercial PCR systems for difficult
amplifications was found to be highly successful in Alu-based tetraplex PCR requiring only minor modifications of the reagent
mix. The reactions were highly reproducible with crude DNA preps that have been used for several years. Also, the use of GelRed
DNA stain promotes greater accessibility of this profiling system. This simple, relatively low-cost generation of complex profiles
provides easy access to study DNA forensics, paternity analysis, the mapping of genetic traits, as well as population genetics with
the incorporation of a corresponding web site. Additionally, cases have been observed in which a locus consists of greater than a
single presence form allele, and shown to increase the potential of establishing ancestry of an unknown individual from a DNA sample.
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