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Forensic DNA testing has proven to be a powerful tool for criminal investigations and for identifying human remains via kinship analysis for cases involving mass disasters or missing persons. Short Tandem Repeat (STR) markers most often offer the highest degree of discrimination and speed of analysis by using ] Laﬁﬁfﬁf&’u?hrjh,\j’_,Séhgﬂfvcfgoge(rzyéfz")_Tlr,lloNTprS‘?”A’ ﬁgvﬁ',aézi'ig’rb'\’m%ﬁhg;ti}f)i;' 9
PCR and capillary electrophoresis to generate DNA profiles. DNA testing for human remains identification are often challenging due to the presence of degraded DNA or inhibitors that affect the PCR reaction. To overcome some of these limitations, miniSTRs have been engineered to decrease the size of PCR amplicons to Strategy for Retrotransposable Elements for Studying Population Variation.

Improve recovery of DNA fragments in the high molecular weight range of standard STR kits [1]. Additional marker systems such as SNPs, Insertion/Deletion markers (InDels), and mitochondrial DNA (mtDNA) have been successfully investigated or used for highly degraded samples.
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Retrotransposable Elements (RE) are polymorphisms found in the human genome as RNA elements that have been reverse transcribed into specific loci as cDNA by use of retroposition [2]. RE include the ALU elements short interspersed nuclear elements (SINEs) and long interspersed nuclear elements (LINES) [3]. http://innogenomics.com/products/innotyper-21/. Accessed July 16, 2015.
These elements can be in two allelic states; either they are present in an individual’s DNA as an insertion or absent as a null (INNULSs). One advantage for targeting these markers is the ability to create small amplicon sizes for each marker (about 60-125bp in size) [4]. A commercially available kit (InnoTyper 21) containing S Bafltri]zsz';tg-n(gglly?-ofgﬁ’i‘;'riﬂ(g F?)efne;'riz g”f‘j) rlf’g:‘e);r;i‘qgitf:gRat;‘;tL%ﬂ:Egzab'e
20 INNUL markers plus the sex determining marker, Amelogenin, is available (InnoGenomics, New Orleans, LA) and used for this study [4]. manuscript. '

We first characterized the allele frequencies and population genetic parameters of the markers in a set of over 600 population samples [5,6]. To demonstrate the utility of the InnoTyper 21 multiplex kit in degraded samples, one sample was degraded into multiple, fixed fragment lengths and then analyzed for their 6 Butler, J., Schoske, R., Vallone, P., Redman, J., Kline, M. (2003). Allele Frequencies
statistical information content using the Random Match Probability for the InnoTyper 21 kit and two commercially available STR kits. Three kinship scenarios, (Two Father/Mother/Child trios and Grandmother/Uncle/Grandchild trio) were genotyped for testing where the father sample (scenarios 1 and 2) and grandchild Ponulations. Joatmal of Forensie Stionce. 48, (4 S08.o1r o Hispanie
sample (scenario 3) were artificially degraded using sonication to simulate degraded DNA. Samples were typed with the INNUL markers and a commercially available STR multiplex for determining the Random Match Probability and Kinship Index. 7 Future Technologies, Inc. LSAM | Lisa Statistical Analysis Module User Guide

After considering the utility of the INNUL markers in degraded samples and for paternity and kinship analysis, a software package called LSAM - LISA (Laboratory Information System Applications) Statistical Analysis Module from Future Technologies Inc. (Fairfax, VA) was used for direct comparison statistics and to B atiom aroums. Prafies in DNA. Avaiibis oo STRoctand disin 55,
conduct pedigree statistics for the INNULSs [7]. The program offered the ability to construct pedigree scenarios for kinship analysis. The results were compared from the software statistics to those determined by hand calculation. Overall, the INNUL markers were able to provide additional genetic information for samples that at http://www.promega.com/resources/articles/profiles-in-dna/2012/variability-of-
were highly degraded. The LSAM software program provided strong support for the concordance to produce accurate calculations for kinship analysis compared to hand calculation. new-str-loci-and-kits-in-us-population-groups/

Use of NIST data for typing 660 U.S. Population Samples for INNUL Markers L SAM Software system

Samples from 660 U.S. individuals were obtained from the Interstate Blood Bank, Inc. (Memphis, TN) and Millennium Biotech, Inc. (Ft. Lauderdale, FL) [5]. Samples
were previously extracted and quantified at NIST. These samples were typed using the InnoTyper 21 kit. A DNA concentration of 0.5ng/ul was used in the ABI 9700
Thermocycler following kit protocol. Fragments were separated on the ABI 3130XL Genetic Analyzer, POP-4, 36 cm array, with a standard injection of 13s at 1.2kv.

LSAM is the LISA (Laboratory Information System Applications) Statistical Analysis Module. It is a highly sophisticated software program that has been designed by Future Technologies Inc. (Fairfax, VA), to be able to store one million profiles of data for statistical and comparison
purposes [7]. The software is being used by the Armed Forces DNA Identification Laboratory (AFDIL) for storage of data and analysis in missing persons cases. NIST is using the software program to store all of their published data covering a wide range of genetic marker systems for quick

Analysis of the data was completed using GeneMapper ID-X v1.3. Statistical calculations were performed using PowerStats v12 (Promega), to calculate allele access _and statistical calculations. The §oftvyare program WOI‘kS.II’.I'a MS Windows I)ased syste'm that was written In C_:#/.I_\IET and can prO\_/ide_ suppqrt for autosomal STR, Y-STR, mtDNA, INNUL, InDe.I, gnd SNP markers [7]. Capabillities Qf LSAM include managing prqfiles, upkeep of
frequencies, power of discrimination (PD), polymorphism information content (PIC), typical paternity index (TPI), power of exclusion (PE), and match probability (MP). population groups, allele frequency studies, lists of multiplex definitions, core statistical calculations, calculations for kinship analysis investigations, direct match comparisons, and much more. Core statistics such as Random Match Probability (RMP), Combined Probability of Exclusion
The Genetic Data Analysis software program, v1.0 (d16c), was used to calculate observed heterozygosity, expected heterozygosity, and the Hardy-Weinberg (CPE), and Likelihood Ratios (LR) can be calculated as well as mitochondrial direct match searching against the reference FBI database and Y-STR analysis from LSAM’s internal default population database from UNT. Additional mitochondrial and Y-STR databases can be added to the
equilibrium exact test (HWE) [3]. program. LSAM also offers the ability to construct pedigree scenarios for kinship analysis and can incorporate different marker systems into the analysis.
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