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The development of new mini Short Tandem Repeat (miniSTR) loci for their use in forensic DNA typing is valuable in forensic casework involving DNA samples that are highly degraded due to exposure to environmental elements or contaminants (e.g. mass
disasters such as the September 11, 2001 terrorist attack, the Indian Ocean Tsunami of December 2004, and Hurricane Katrina in August 2005). A number of studies have demonstrated that successful analysis of degraded DNA samples for human identification
improve with smaller sized polymerase chain reaction (PCR) products (1). In addition, by moving PCR primers closer to the STR region, we have established that it is possible to decrease the incidence of allele or locus-dropout that may occur in degraded DNA

samples.

The 27 new miniSTR loci were chosen based on their size and location on certain chromosomes. The candidate loci are all either located on chromosomes that differ from the 13 CODIS (COmbined DNA Index System) core loci or are at least ~ 50 Mb apart from
an existing CODIS locus on the same chromosome, and therefore unlinked from that particular marker. New autosomal STR loci are being examined because many of the CODIS core loci have large allele ranges (e.g., D21S11 and FGA) that make it impossible
to create small PCR products. The first 6 loci (grouped into 2 miniplexes of 3 loci, NC01 and NC02) were previously characterized (2), and the process described for their development and characterization form the basis of the current work involving the
remaining 21 new miniSTR loci. Each locus was evaluated across more than 600 samples representing the three major populations in the U.S.: Caucasian, African American, and Hispanic. All of the data was genotyped and allele frequencies and population

statistics were determined.

Use of miniSTRs to Improve Analysis of Samples Containing Degraded DNA

In forensic casework, it is possible and quite likely that the DNA samples will be highly degraded due to exposure to environmental
elements or natural contaminants that can result in loss of information at higher molecular weight STR loci. This loss of signal may be
the result of the presence of PCR inhibitors or a DNA template that has been fragmented into smaller sizes, causing a partial DNA
profile with allele or even complete locus dropout (1). Many of the commercial multiplex STR kits used in forensic DNA typing generate

Population Data

A sset of ~650 U.S. population samples (http://wwiw.cstl.nist.gov/biotech/strbase/NISTpop.htm) were used to assess variation in African
Americans, Caucasians, and Hispanics. The 3 loci boxed in blue are the new core European loci.
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PCR primer sequences and full assay conditions will be included in a forthcoming publication

General protocols are available on the NIST STRBase website:
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