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 After attending this presentation, attendees will be introduced to a set of rapidly mutating Y-STR markers.  
Population statistics on the specific loci examined and their utility for discriminating closely related males will be 
presented. 
 This presentation will impact the forensic science community by introducing the usefulness of a set of rapidly 
mutating Y-STR loci to increase discrimination among closely related males. 
 Y-chromosomal STR (Y-STR) testing has become an important tool for forensic investigations, especially in DNA 
mixture samples where low level male DNA is mixed in a high female DNA background.  Presently, two commercial 
kits of 17 and 23 Y-STR markers are available for the forensic community and provide relatively high discrimination 
among unrelated individuals with a discrimination capacity greater than 97% (NIST, unpublished data).1,2  Given the 
haploid nature of the Y-chromosome, a match between the evidence and the accused is evaluated in terms of how 
frequently the haplotype is observed in a relevant database.  In addition to the limitation of Y-STR statistical results 
restricted to the size of the database, the current set of Y-STR markers is limited at separating related males such as 
fathers and sons and brothers.   
 Recently published rapidly mutating (RM) Y-STR loci with mutation rates from roughly 1 to 7% per meioses were 
evaluated at NIST using a set of unrelated population samples to determine population genetics parameters such as 
haplotype diversity and among a set of Father-Son samples to determine the usefulness of the markers for 
distinguishing related males.3,4  
 Fifteen RM Y-STR markers were organized in three multiplex reactions and amplified according to Ballantyne et 
al.3  NIST population samples of over 600 unrelated individuals in three U.S. groups:  Caucasian, African American, 
and Hispanics were initially tested.5  Nearly 400 father-son samples among U.S. Caucasian, African American, Asian, 
and Hispanics  were also tested.6  Previously all samples have been typed for the two commercially available forensic 
Y-STR kits.  
 The study found that the RM Y-STR markers provided increased discrimination and variation among common 
haplotypes unresolved from the two commercially available Y-STR kits.  For the father-son samples, over 21% of the 
samples tested exhibited at least one mutational event among the RM Y-STRs.   
 Conclusions:  Additional Y-STR loci, especially from rapidly mutating markers, can be useful for increased 
discrimination among closely related males. 
References: 
 1. Davis C, Ge J, Sprecher C, Chidambaram A, Thompson J, Ewing M, Fulmer P, Rabbach D, Storts D, Budowle B. 

Prototype PowerPlex(®) Y23 System: A concordance study. Forensic Sci Int Genet 2012, in press. 
 2. Mulero JJ, Chang CW, Calandro LM, Green RL, Li Y, Johnson CL, Hennessy LK. Development and validation of 

the AmpFlSTR Yfiler PCR amplification kit: a male specific, single amplification 17 Y-STR multiplex system. J 
Forensic Sci 2006;51(1):64-75. 

 3. Ballantyne KN, Goedbloed M, Fang R, Schaap O, Lao O, Wollstein A, Choi Y, van Duijn K, Vermeulen M, Brauer S, 
Decorte R, Poetsch M, von Wurmb-Schwark N, de Knijff P, Labuda D, Vézina H, Knoblauch H, Lessig R, Roewer L, 
Ploski R, Dobosz T, Henke L, Henke J, Furtado MR, Kayser M. Mutability of Y-chromosomal microsatellites: rates, 
characteristics, molecular bases, and forensic implications. Am J Hum Genet 2010;87(3):341-353. 

 4. Ballantyne KN, Keerl V, Wollstein A, Choi Y, Zuniga SB, Ralf A, Vermeulen M, de Knijff P, Kayser M. A new future 
of forensic Y- chromosome analysis: rapidly mutating Y-STRs for differentiating male relatives and paternal 
lineages. Forensic Sci Int Genet 2012;6(2):208-218. 

 5. Schoske R, Vallone PM, Kline MC, Redman JW, Butler JM. High- throughput Y-STR typing of U.S. populations with 
27 regions of the Y chromosome using two multiplex PCR assays. Forensic Sci Int 2004;139: 107-121. 

 6. Decker, A.E., Kline, M.C., Vallone, P.M., Butler, J.M. The impact of additional Y-STR loci on resolving common 
haplotypes and closely related individuals. Forensic Sci Int Genet 2007;1:215-217. 

Rapidly Mutating, Y-STR, Population Data 


