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ABSTRACT

Kinship analyses are excellent tools to track emigration/immigration, estimate inbreeding and number of successful breeders in a population in addition to many other areas within behavior, evolution, conservation and agriculture research. There are many challenges to
kinship analysis with natural animal populations due in part to remote DNA sampling and mobile populations. GeneMarker® microsatellite genotyping software is widely used in plant and animal research for reliable fragment allele calling and mutation detection via
SNPlex™/SNaPshot® SNPWave™ and TILLING® analyses. Newly developed Relationship Testing and Database Search Tools in GeneMarker identify replicate samples and display samples with high likelihood ratios for parent, sibling and half-sibling relationship
levels. The results enable more accurate estimations of population diversity such as: actual number of individuals in a population, number of breeders and the amount of inbreeding. The Kinship Analysis tool provides probabilities, likelihood ratios and LOD values for
parent/child, sibling, half-sibling and cousin relationship levels when comparing two microsatellite profiles. Calculations are based on identity by descent (IBD), and allow for the possibility of mistyping in parents or offspring, mutation and incomplete profiles. Project
appending and extended pedigree drawing features enable building pedigrees as data becomes available over time in extended population studies. Applications of these Relationship Testing Tools in GeneMarker for plant research (population heterogeneity, gene flow,
assessing genetic diversity through pedigree analysis and seed stock contamination) and animal research (population density, relatedness, kinship analysis) will be presented.

INTRODUCTION

Short Tandem Repeats (STR) or Microsatellite analysis has the ability to provide complete individual genetic profiles, even when the DNA samples have degraded from time or exposure to the elements. STRs are variable regions in genomic DNA which are amplified with
specific primers by Polymerase Chain Reaction (PCR). Many polymorphic animal STR markers that follow Mendelian inheritance have been identified.™* The likelihood that unrelated individuals will share the same STR profile can range from 1 in a billion or more, depending
on the number of loci compared between the two samples. Related individuals have more shared loci than those that are unrelated. Kinship formulas have been established in the literature to calculate the relatedness between individuals based on shared loci.  GeneMarker is
biologist friendly genotyping software with integrated Kinship Analysis and Database Searching tools. The Kinship Analysis tool provides a report table with probabilities and likelihood ratios across three generations for sample pairs. The rigorous statistical analysis to determine
levels of kinship uses identity by descent (IBD), follows the methods of Brenner4 and uses stochastic matrices of Li and Sachs.® GeneMarker database search tool identifies samples with the same STR profile and calculates the random match probability (the probability that a
randomly selected individual from a population will have an identical STR profile at the DNA markers tested). The Find Family tool searches the database and identifies files with the highest likelihood ratio for each relationship level to the experimental sample. Genetic Analysis
Parameters allow setting tolerances for mistyping or mutation. The Save to Database function in GeneMarker can accept allele frequency tables for species specific markers and previously archived genotype .cmf or .txt files, providing easy database updates. For this analysis,
a population of 115 horses has been chosen. These horses are from the Southeastern US and are currently being organized into a breed registry. Little pedigree information was available,therefore DNA testing will provide help in setting up the initial registry stud book as well
as in confirmation of presumed parentages. In addition to pedigree information, the DNA testing will be used to help develop management practices for this heritage horse population which is considered a rare breed by the American Livestock Breeds Conservancy.

DNA EXTRACTION/AMPLIFICATION

For this study Equine DNA was extracted from hair root bulbs: five hair bulbs in 50yl total volume of solution containing 1xPCR buffer and 5pl of Proteinase K (20 mg/ml) were incubated for 45 minutes at 57°C, followed by 15 minutes at 95°C and finishing with cooling sample to
4°C. The DNA typing panel consisted of 13 microsatellites: AHT4, AHT5, ASB2, HMS3, HMS6, HMS7, HTG4, HTG10, VHL20, ASB17, ASB23, LEX33 and LEX3. Amplification of microsatellites in multiple PCR reactions was performed in 254l total volume reactions
containing 30 ng of genomic DNA, 0.07 to 0.8 pmol of primers, 1xPCR buffer, 2.5mM MgCI2, 0.2 mM dNTPs and 1U AmpliTag. For microsatellite amplification thirty cycles of 1-minute at 95°C, 30s at 560C, 30s at 72°C followed by final extension at 72°C for 10 minutes were
used. Reaction products were analyzed using an ABI 377 DNA sequencer. Fragment sizes were determined using the computer software STRand. Archived .txt files of genotypes were added to the database for relationship testing. Bear microsatellite profiles were provided by
Dr. Kyle, Trent University. DNA typing panel consisted of six microsatellites: G10B, G1D, G1A, G10L, G10H and AMEL. PCR products were analyzed on an ABI 3730, genotyped with GeneMarker and added to the Relationship Testing database directly from genotyping.

RELATIONSHIP TESTING

Relationship Testing

Kinship Formula:
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