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The original core set of 13 Combined DNA Index System (CODIS) autosomal short tandem repeat (STR) loci were selected in November 1997 and are requirec
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by the FBI for upload of DNA profiles to the national DNA

database [1,2]. As the number of profiles stored in the National DNA Index System (NDIS) continues to increase each year (>11.5 million total profiles), the likelihood of adventitious matches becomes greater [3,4].
Expanding beyond the 13 core loci is critical to reduce the potential of these types of matches occurring within the database, to increase international compatibility for data sharing, and to increase discrimination power
IN missing persons cases [3,4]. In November 2009, the European Union adopted five new autosomal STR loci as part of their expanded European Standard Set (ESS), including D12S391, D1S1656, D25S441,

pe added to confirm amelogenin null alleles sometimes
that enable complete coverage of all of these additional
calculations to be made with different sets of loci and po
With this information, it has been possible to thoroughly

D10S1248, and D22S1045 [5,6]. All five of these loci are being considered for the expansion of the U.S. core set to provide greater capabilities for international comparisons when necessary. Also, D251338 and
D195443 are recommended as two new additions to the original 13 core loci because almost half of the U.S. national database already contains data for these loci. Finally, it has been suggested that the DYS391 locus

oresent in DNA profiles [3,4]. In the past few years, Promega Corporation and Life Technologies have released several new next generation STR multiplex kits
ocl. These multiplex kits have been extensively tested at National Institute of Standards and Technology (NIST), allowing the probabillity of identity (PI)

pulation statistics, including allele frequencies and heterozygosity values for each locus, determined with our set of unrelated U.S. population samples (n=1036).
characterize these new STR loci beyond the original 13 CODIS core loci to determine the impact that this additional information will have on database searches.

A summary of these results, including STR locus population statistics for the new STR loci, are shown in order to help assess the benefits of adding additional loci to the current 13 CODIS core loci.
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Materials and Methods:
NIST US Population Samples
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Results and Conclusions:
Characterization of STR Loci

instruments or equipment identified are necessarily the best available for the purpose.

the needs of the planned U.S. core

D251338, D1051248, D12S391, D195433, and

Additional STR Loci and New Kits

Recently, Promega and Life Technologies released new STR multiplex kits to meet
ocl expansion [3,4]. PowerPlex Fusion
(Promega) and GlobalFiler (Life Technologies) large multiplex kits both amplify 24
locl In a single reaction. With the launch of these new kits coverage of the
previous CODIS 13 loci as well as the additional required (D1S1656, D25441,

(D22S51045) loci. PP Fusion also includes Penta D and Penta E, whereas

Benefits of NIST 1036 Data Set
* Elimination of potential null alleles due to primer binding site mutations
through extensive concordance testing performed with different PCR primer sets
from all available commercial STR kits

* Ancestry testing performed on DNA samples with autosomal SNPs, Y-SNPs,
and mtDNA sequencing to verify self-declared ancestry categorization

Data analysis to determine individual locus diversity for each of the 29 STR loci present in commercial

kits was performed with an Excel-based software tool developed by Dave Duewer at NIST to calculate

allele and genotype frequencies and heterozygosities observed from the NIST 1036 data set as well as
the probability of identity values reported below.

Software programs available on STRBase: http://www.cstl.nist.gov/biotech/strbase/software.htm

Autosomal STR Locus Diversity with 1036 NIST Samples

DYS391) and recommended . Related individuals removed based on Y-STR and mtDNA results

NIST 1036 Unrelated US Population Samples
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* NIST has a set of 1036 unrelated U.S. population samples that have been used to fully characterize 29 autosomal
STR loci available in commercial STR multiplex Kits j




