
Forensic News

April 2007 Customer Corner

Successes with the Yfiler® Kit in Forensic Casework 
By Meaghan Roche, Sorenson Forensics

The benefits of using autosomal STR DNA analysis in criminal investigations have been well 
documented and highly publicized over the past decade, and now Y-STR analysis is being implemented 
in many forensic laboratories. Because Y-STR analysis focuses solely on short tandem repeats (STRs) 
that exist along the Y chromosome, female contributions in an evidence stain are virtually ignored. This 
fact is very advantageous when analyzing evidence items that, like many forensic casework samples, 
contain high levels of female DNA and only a very small amount of male DNA.

In 1997, a core set of loci were selected for Y-STR analysis in order to form a reference database. Only a 
handful of Y-STRs had been identified at this time, and these nine loci composed what is known as the 
European Minimal Haplotype. Since that time, many more Y-STRs have been identified, and in January 
2003, the Scientific Working Group on DNA Analysis Methods (SWGDAM) recommended the use of the 
European Minimal Haplotype in conjunction with two other loci for forensic Y-STR analysis. The Applied 
Biosystems AmpFlSTR® Yfiler® PCR Amplification Kit uses a 5-dye chemistry and amplifies all of the loci 
recommended by SWGDAM, in addition to six other highly polymorphic loci to increase discriminatory 
power (see Tables 1 and 2 and Figure 1 below).

Continued next page

TABLE 2. DiSCriminatorY CapaCitieS oF  YFiler® Kit anD VariouS Y-Str marKer 

CombinationS.  

Y-STR Marker combination (# loci) African 

American 

N=333  DC (%)

Caucasian 

N=254 DC (%)

Hispanic 

N=175  DC (%)

European Minimal Haplotype (9) 84.6% 74.8% 85.1%

Minimal Haplotype + SWGDAM (11) 91.3% 83.8% 90.3%

Yfiler® Kit Haplotype (17) 99.1% 98.8% 98.3% 

TABLE 1. YFiler® Kit loCi. 

Loci Source

DYS19, DYS385a/b, DYS389I/II, DYS390, 
DYS391, DYS392, and DYS393

European Minimal Haplotype

European Minimal Haplotype with DYS438 
and DYS43

Scientific Working Group on DNA Analysis 
Methods (SWGDAM)

DYS437, DYS448, DYS456, DYS458, Y GATA 
C4 (DYS635), and Y GATA H

Additional Yfiler® loci
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Commercially available autosomal STR kits (like the Applied Biosystems AmpFlSTR®  Identifiler®, 
Profiler Plus®, and COfiler® PCR Amplification Kits) amplify unlinked loci on various chromosomes, so 
the product rule can be applied to the results, bolstering their statistical weight. Because all Y-STR loci 
are linked, the product rule cannot be applied. Currently, the forensic community is using the counting 
method to assess the statistical significance of obtaining a Y-STR match between the evidence and 
known standard. Therefore, the statistical power in Y-STR analysis relies on the size of the reference 
population database. The Yfiler® kit has a reference database of 3,561 individuals, which can be 
accessed online at: info.appliedbiosystems.com/yfilerdatabase.

Continued next page

Figure 1. AmpFlSTR® Yfiler® Kit configuration. DNA fragments are labeled in PET® (red), VIC® (green), 
6-FAM™ (blue) and NED™ (yellow, depicted in black) dyes.

Figure 2. Yfiler® Kit Database Web Tool—Manual entry modes. 

Figure 3. Yfiler® Kit Database Web Tool—File upload haplotype entry. 

http://info.appliedbiosystems.com/yfilerdatabase
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Although autosomal DNA typing produces more robust statistics and is preferable to Y-STRs 
when possible, a major downfall to this method becomes evident when analyzing old or otherwise 
compromised samples, which often exhibit very low levels of DNA and oftentimes a degradation curve 
that is visible on electropherograms. This occurs because the smaller autosomal STR loci amplify and 
produce callable alleles, but the larger loci fail to amplify or produce alleles below threshold due to 
degradation of the sample. The Yfiler® kit has an increased sensitivity – in our hands it is about twice 
as sensitive as Autosomal STR DNA typing. 

At Sorenson Forensics, we have successfully applied Y-STR analysis, using the Applied Biosystems 
Quantifiler® Human and Quantifiler® Y Human Male DNA Quantification Kits in conjunction with the 
Yfiler® kit, to several cold case homicides. These cases all involved the analysis of fingernail clippings 
from female homicide victims. Fingernail clippings and scrapings have been routinely collected during 
autopsy, which has been critical in looking back at cases several decades old to see what evidence still 
remains. Until recently, though, fingernail samples were not considered to be good candidates for DNA 
typing, mainly because the victim’s own profile usually overwhelmed any traces of male DNA that may 
have been present. 

Quantification of the male component in an extracted DNA sample, such as a set of fingernail 
swabbings, has been crucial to our successes with Y-STRs. With the use of Quantifiler® Y Human 
Male DNA Quantification kit, we have been able to discern trace amounts of male DNA (less than 100 
picograms) in samples with over 100-fold excess of female DNA. Using the human and Y quantification 
values, we have been able to determine the ratio of male DNA to total DNA in a sample and amplify 
appropriate amounts of sample using the Yfiler® kit, and we have obtained full Y-STR profiles from these 
samples. As stated above, because the Yfiler® kit is more sensitive than autosomal STR kits, it is also 
extremely beneficial when analyzing older cases, which are more likely to contain evidence samples 
that have not been optimally preserved and have lower levels of DNA present. 

Sorenson Forensics has also successfully used the Yfiler® kit to analyze touch DNA samples like 
ligatures and weapons, where the large concentration of the female victim’s own DNA masks the 
very small amount of DNA left behind by the male perpetrator. Again, for cases like these, obtaining 
both the male DNA and total DNA amount using the Quantifiler® kits was critical in deciding to 
proceed with Y-STR typing. 

Y-STR analysis can also be used in conjunction with autosomal STRs to strengthen the evidence in a 
criminal case. If, for example, DNA evidence of sexual activity on a female homicide victim is detected 
using autosomal STR analysis, Y-STR analysis can be applied to corroborate these findings using touch 
evidence items that would not yield autosomal STR results, like a ligature or nail clippings. 

The potential for Y-STR analysis as a forensic casework tool has yet to be fully realized, but we have 
made significant strides in exploring its numerous applications. 

For more information, please contact: 
Meaghan Roche 
Forensic DNA Technician 
Sorenson Forensics 
(801) 462-1461 
mroche@sorensonforensics.com
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