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introduction 
Crime statistics1 estimate that males are 
responsible for 80% of violent crimes 
and that males commit approximately 
95% of sexual offenses. Sexual assault 
crimes account for a large percentage of 
biological evidence submitted to forensic 
casework laboratories. Identifying, 
segregating, and analyzing male DNA 
in sexual assault and other evidence 
containing mixtures of male and female 
DNA presents a complex challenge. 

traditional Methods of 
Segregating Male dnA 
Crime laboratories have traditionally 
employed a differential extraction 
method to separate spermatozoa from 
non-sperm cells. This technique is used 
to fractionate male and female DNA for 
analysis with autosomal typing methods. 

Due to the typically high quantities of 
female DNA encountered in sexual 
assault evidence, the ability to detect 
the minor male component may be 
limited. Autosomal short tandem repeat 
(STR) analysis fails to resolve the male 
profile in approximately 20-30% of such 
cases. Difficulties obtaining a male 
profile are also encountered in situations 
involving males who have been vasect-
omized or who produce azoospermic 
semen. Additionally, low levels of male 
DNA originating from bodily fluids other 
than semen may be encountered in evi-
dence associated with violent crimes 
such as fingernail scrapings and weapon 
handles. The AmpFlSTR® Yfiler® PCR 
Amplification Kit was developed by 
Applied Biosystems to address 
these challenges.

AmpFlSTR® Yfiler® PCR Amplification Kit  
 

• Amplifies 17 loci in a single PCR 
reaction using 5-dye chemistry for 
increased discrimination capacity 

• Specific and sensitive detection of 
male DNA in the presence of high 
amounts of female DNA 

• Combined use of Yfiler® an 
Quantifiler® Y kits provides efficient 
assessment of mixture samples 

• User-friendly Yfiler® kit haplotype 
database allows for rapid searching 

• Component of an integrated system 
that includes reagents, instruments, 
software and technical support

Figure 1.  Male Control DNA 007 analyzed with GeneMapper® ID Software v3.2. 



Working Group on DNA Analysis 
Methods (SWGDAM) and six additional 
highly polymorphic loci, which increase 
the discrimination capacity of haplotype 
analysis using the Yfiler® kit. The Yfiler® kit 
has been developed for use with the 
ABI Prism® 310, ABI Prism® 3100, ABI 
Prism® 3100-Avant, and 3130 series 
Genetic Analyzers. Data generated 

from the Yfiler® kit can be analyzed with 
Applied Biosystems software packages 
including GeneScan® Software v3.7.1, 
Genotyper® Software v3.7, and 
GeneMapper® ID Software v3.2 
(Figure 1). 

Higher discrimination capacity
The STR multiplex selected for the Yfiler® 
kit represents well-characterized loci, 
many of which are already in use in 
forensic laboratories worldwide (Table 1). 
The additional Y-STR loci provide a greater 
amount of information and improve the 
ability to discriminate between potential 
donors in forensic cases (Table 2). 
Increasing the number of highly 
polymorphic markers also improves the 
ability to distinguish paternal lineages. 

Allele calls are assigned on the basis of 
the Yfiler® kit allelic ladder containing the 
137 most common alleles observed at 
each locus (Figure 2). Additionally, virtual 
bins have been added for commonly 
seen microvariants. 

Solution for difficult Mixture Samples
The Yfiler® kit provides a solution to the 
problem of detecting low levels of male 
DNA within a high background of female 
DNA. The capability of the kit to routinely 
detect male DNA in samples containing 
greater than 1:1000 male:female mixture 
ratios has been demonstrated. This is 
especially important for resolving sexual 
assault cases that could not have been 
resolved using autosomal DNA 
analysis methods. 

In addition, the Yfiler® kit is extremely 
sensitive, providing complete male DNA 
profiles with less than 125 pg of input 
DNA. The sensitivity and specificity of 
the Yfiler® kit provides an additional tool 
for the analysis of problematic 
mixture samples.

integrated use of Yfiler® and 
Quantifiler® Y Kits
The Yfiler® kit, when used with our 
Quantifiler® Y Human Male DNA 
Quantification Kit, maximizes the 
data that can be retrieved from 
mixture samples in sexual assault 
cases. The Quantifiler® Y Human 

AmpFlStr® Yfiler® 
Pcr Amplification Kit 
The Applied Biosystems AmpFlSTR® 
Yfiler® PCR Amplification Kit is an STR 
assay that co-amplifies 17 Y-chromosome 
STRs in a single PCR reaction. The Yfiler® 
kit includes the core set of loci defined 
as the European Minimal Haplotype, the 
loci recommended by the Scientific 

Yfiler® kit haplotype database contains 
population data collected from ethnic 
groups2 including African American, 
Caucasian, Hispanic, Native American, 
Filipino and Asian. Built-in flexibility makes 
it easy to import data from Genotyper, 
and GeneMapper ID Software for match 
searching (Figure 5). The Yfiler® kit 
database can be found at info.
appliedbiosystems.com/yfilerdatabase

estimating the Frequency of a 
Y-Str Haplotype
A Yfiler® kit database permits forensic 
scientists to estimate the frequency of a 
Y-STR haplotype. This database also 
enables comparison of the discriminatory 
capacity of the Y-STR multiplex with that 
of the Minimal Haplotype and SWGDAM 
loci for a given population. As opposed to 
autosomal STRs, the unique biology of 

Male DNA Quantification Kit allows 
selective quantification of male DNA, 
resulting in a much higher success rate 
for mixture analysis. In addition, it 
enables forensic laboratories to stream-
line their workflow and minimize the 
need for repeat analysis. 

Proven Fluorescence technology
The key to the superior discrimination 
capacity of the Yfiler® kit is the use of 
five fluorescent dye labels for automated 
DNA fragment analysis. The ability to 
amplify 17 loci in a single reaction tube is 
largely due to the benefits provided by 
five-dye technology. Figure 3 illustrates 
the configuration of the Yfiler® kit loci 
labeled with the PET®, VIC®, 6-FAM™ and 
NED™ dyes. The fifth dye is reserved for 
the size standard.

Five-dye technology allows detection of 
more loci within a given allelic size range 
and maintains small amplicon size for 
more robust reactions and improves 
success with amplification of 
degraded samples. 

GeneMapper ID Software v3.2
GeneMapper ID Software v 3.2 allows 
the analysis of tri, tetra, penta-, and 
hexanucleotide repeats found in Human 
Identifications applications. GeneMapper 
ID Software is designed and tested 
specifically for the analysis of AmpFlSTR® 
kit data and meets the demands of 
human identification applications, 
including forensic casework and 
population databases, performing 
parentage testing, and identifying 
missing persons, military personnel, 
and mass disaster remains. 

user Friendly Yfiler® Kit 
Haplotype database
Along with the Yfiler® kit, a database of 
Yfiler® kit haplotypes is also available for 
searching (Figure 4). Accessible through 
the Internet, this database compares a 
particular haplotype against the 
populations stored in the database. 
When the search is complete, a report 
is generated containing the number and 
frequency of matching haplotypes. 
Designed to be user friendly, the 

Figure 2. Yfiler® Kit Allelic Ladder.

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

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% 

Figure 3. AmpFlSTR® Yfiler® Kit configuration. DNA fragments are labeled in PET® (red), VIC® (green), 
6-FAM™ (blue) and NED™ (yellow, depicted in black) dyes.

Figure 4. Yfiler® Kit Database Web Tool—Manual entry modes. 

Figure 5. Yfiler® Kit Database Web Tool—File upload haplotype entry. 
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the Y chromosome prohibits extrapolation 
of this greater discriminatory capacity by 
means of the product rule (i.e., Y-STRs 
are inherited as blocks of physically linked 
markers). Thus, a commonly accepted 
means of estimating the frequency of 
a Y-STR haplotype is via the counting 
method. 

integrated Solutions for Human 
identification
To support your laboratory in adopting 
the Yfiler® kit for forensic and paternity 
applications, Applied Biosystems offers 
an integrated systems solution. You can 
choose components that suit your needs 
including:

• Thermocyclers for PCR amplification

• A selection of capillary instruments 
that are able to handle 1, 4 or 16 
injections simultaneously

• 5-dye technology that allows for the 
multiplexing of a larger number of loci 
while maintaining small amplicons

• GeneMapper ID software for fast, 
accurate allele calling

• A novel quantification technology 
(Quantifiler® and Quantifiler® Y Kits) 
that enables forensic scientists to 
determine both total amplifiable 
human DNA as well as human 
male specific DNA helping analysts 
choose the best STR strategy prior 
to consuming a precious sample 
in downstream assays

confidence in results 
The PCR reaction components, primer 
sequences, and amplification protocols 
have all been developed to provide 
specific, robust amplification. Quality 
control testing confirms that the specific 

combination of components within a lot 
meets quality-assurance testing 
specifications.

experience Matters™

Experienced technical application 
specialists are always available to 
answer any questions you may have. 
Our highly trained field specialists 
provide on-site assistance in the 
use of our entire product line. We 
also offer forensic training courses 
in your laboratory that help you 
develop competence and confi- 
dence in the use of our products.

reference
1 Bureau of Justice Statistics (BJS) 2001

2 Ethnic group designations are assigned 
based on self-reporting by subjects.

For Research, Forensic or Paternity Use Only.  Not for use in diagnostic procedures. 
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NOTICE TO PURCHASER:  LIMITED LICENSE

Use of the AmpFlSTR® Yfiler® PCR Amplification Kit is covered by US patent claims and patent claims outside the US. The purchase of this product includes a limited, 
nontransferable immunity from suit under the foregoing patent claims for using only this amount of product solely in forensic and paternity testing, including reporting results of 
purchaser’s activities for a fee or other commercial consideration, and also for the purchaser’s own internal research. No right under any other patent claim is conveyed expressly, 
by implication, or by estoppel. Further information on purchasing licenses may be obtained by contacting the Director of Licensing, Applied Biosystems, 850 Lincoln Centre Drive, 
Foster City, California 94404, USA.

The AmpFlSTR® Yfiler® PCR Amplification Kit is covered by U.S. Patent No. 5,364,759 owned by Baylor College of Medicine and is sold under license from Baylor College of 
Medicine. Not for re-sale.
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orderinG inForMAtion 

description Quantity P/n

AmpFlSTR® Yfiler® PCR Amplification Kit  100 reactions 4359513 

AmpFlSTR® Yfiler® PCR Amplification Kit contains the following: 

AmpFlSTR® Yfiler® PCR Reaction Mix 
AmpFlSTR® Yfiler® Primer Set (with fluorescent- and non-labeled primers)
AmpFlSTR® Yfiler® Allelic Ladder 
AmpFlSTR® Positive Control DNA—Human Male 007 
AmpFlSTR® Negative Control DNA—Human Female 9947A  
AmpliTaq Gold® DNA Polymerase


