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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)   
Study of the Y chromosome based Short Tandem Repeat (STR) multiplexes available commercially 
(Reliagene, Promega) or in development (Applied Biosystems) in their ability to identify male specific 
DNA from male-female mixtures obtained in sexual assault casework samples (DOJ Crime lab, Fresno). 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
In the past decade, fluorescence-based DNA detection systems have been widely used in forensic DNA 
analysis. These methods have greatly aided the sensitivity and ease of measurement of PCR amplified 
short tandem repeat (STR) alleles. In the multiplexed STR genotyping kits, fluorescent dyes are 
covalently coupled to primers for each locus. These STR multiplexes amplify 13 autosomal STRs with a 
power of discrimination of over one in a billion and have proven invaluable in human identification in 
violent crimes. However, sexual assault cases contain a mixture of DNA from the male perpetrator and 
the female victim which are difficult to interpret using autosomal STR kits, due to the presence of excess 
female DNA in these samples as compared to the male DNA. By using male polymorphisms on the Y 
chromosome, male DNA can be identified specifically in male-female mixed samples. The present study 
will be conducted to evaluate two recently introduced commercial Y-STR multiplexes and participate in 
the development of a third multiplex for forensic use. To assess the ability of the multiplexes to analyze 
forensic samples, testing on blood, oral swabs and male-female mixtures as well as previously 
adjudicated sexual assault samples will be performed. Additionally, DNA from primates, non-primates 
and microorganisms will be amplified to investigate the specificity of each kit. The robustness of the 
multiplexes will be determined by sensitivity studies, addition of hematin (to simulate inhibition) and the 
use of degraded DNA. Based on these studies, the relative ability of the various multiplexes to 
successfully analyze a variety of forensic, databasing and paternity samples will be determined.   
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
More than 300,000 threatened, attempted or completed sexual assaults occur annually in the United 
States. In California alone specifically there are over 20,000 unsolved sexual assault cases reported.  
These statistics indicate that it is imperative to provide a deterrent to those committing sexual crimes as 
well as develop rapid methods of solving these crimes. In the past decade, DNA typing has provided a 
useful deterrent to violent criminals in the United States. The ability to type DNA from biological 
evidence is one of the most important developments in forensic science since the advent of fingerprint 
analysis. The technology today includes a variety of genetic markers, DNA typing strategies, computers 
and software. Additionally the ability to separate and identify the male component of a mixture is 
invaluable for many sexual assault cases. Using male chromosome specific primers can improve the 
chances of detecting low levels of the perpetrator’s DNA in a high background of the female victim’s 
DNA. Recently two commercial companies have launched male specific polymorphic short tandem 
repeat (STR) multiplex kits, while one is in development. Further characterization of these STR 
multiplexes is necessary to evaluate their usefulness in forensic applications especially since these 
multiplexes have not been tested against “real world” casework samples. The present study will use 
previously adjudicated sexual assault samples to test the ability of these multiplexes to detect male DNA. 


