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The ooal of this ~roiect is to Dertorm the Dooulation aenetics research reauired to develoo two Danels Of autosomal sinole nucleotide 
polymorphisms (SNPSJ: onethat can bo used for ~d~ntilication of inaividuils and one for determining b-ological ancestry The 
laboratory of Dr. Kenneth Kiad has samples from over 2000 in0 vidua.s from 41 populations. This project will perform massive 
stireenma for Iluii~reds of SNPs m these DoDLlation samoles 10 eslablish a Dane1 of SNPs with low variaiion in allele freauencies 
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bio.o&cal ancestry determination). Tne deliverable will be A battery of auto~omal SNPs tnat can augment traditional DNA profiling 
aata and provide adaitional information about the source of the DNA evidence. 

Objectives: 

1. Screen, from existing data on four populations, over 67,000 SNPs iO select those with potential forensic applications 
2. Perform a second screen involving typing seven additional populations for the best 600 SNP markers as determined in objective 
# I  
3. Analyze a total of 2000 samples from several populations using the most suitable 260 SNP markers as determined in objective #2. 
4. Use this information to develop two forensic panels for identification of individuals and determination of the biological ancestry. 
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1. Abstract 

Population Genetics of SNPs for Forensic Purposes 

The goal of this research on population genetics of SNPs is to develop two panels of SNPs 

to address respectively two forensic issues: (1) identification of individuals and (2) determining 

biological ancestry of forensic samples. Because the population genetic foundation for STRPs will 

not fully generalize to SNPs, a large project such as proposed is deemed necessary to validate 

panels of SNPs and provide the scientific support required for acceptance by the courts. The 

project will screen from existing gene frequency data for four populations on over 67,000 SNPs 

those with the highest and lowest F ~ ~ v a l u e s .  From rank ordered lists a second screen will involve 

typing seven additional populations (375 individuals) for the "best" 600 markers, in about a 2:l 

ratio of low FST to high FST markers. From those laboratory results the best 260 markers will be 

typed on all population samples already available in our lab. Our collection of 41 population 

samples (more than 2000 individuals) is a unique resource, unmatched in size and global 

representation of the species. All typing will use Applied Biosystems TaqMan Assays on Demand 

because prior quality control makes that a cost effective, high throughput option. For the first 

panel the data will be analyzed to determine those markers that have the lowest FST and highest 

average heterozygosity. These markers will be the most informative for individual identification 

AND have match probabilities that are minimally dependent on population of origin allowing a 

single set of probability calculations to apply in almost all situations, thus avoiding the necessity of 

multiple databases yielding considerably different match probabilities. For the second panel the 

data will be analyzed to identify those markers that have the highest FST and a moderate 

heterozygosity. These markers will have high power to assign a DNA sample to at least a 

continental region and possibly (hopefully) even finer biogeographic distinctions will be possible. 



All allele frequency data will be made publicly available in ALFRED, the ALlele FREquency 

Database supported by the NSF and accessible over the web 

By the time we write our final report, we expect to be able to supply the forensic 

community with two sets of rank-ordered and validated markers (whose selection is based on 

sound population genetics principles) to comprise the panels we propose. 
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