
Figure 1: Electropherograms of 1ng DNA extracted from worn gloves and 
amplified using the Identifiler® (1A) and NGM™ (1B) Kits. The Identifiler® Kit 
result shows a very partial profile of an apparently single source DNA sample. 
The NGM™ Kit generates results for all 16 loci and indicates the presence of a 
mixture constituting a clear major contributor and at least one low level minor 
contributor. Data courtesy of Guardia Civil, Madrid, Spain. 
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Forensic DNA casework laboratories have always encountered 
a percentage of challenging samples that are difficult to 
analyze successfully, a situation exacerbated in recent years 
as sample submissions for DNA analysis have expanded to 
cover a much wider range of case types, including property 
crimes and lesser offences.  As a result, forensic laboratories 
now have to process more samples that suffer from one or 
more of a variety of afflictions such as low level DNA, 
degradation, new or unfamiliar PCR inhibitors or 2 or more 
contributors. All of these factors can impact significantly the 
ability of the analyst to obtain a DNA profile that can be 
interpreted with confidence. 
 
During development of any new chemistry, some of the 
challenges faced by forensic evidence samples can be 
simulated in the laboratory by adding a variety of synthetic 
inhibitors to known DNA extracts, artificially degrading DNA 
templates, mixing DNA samples in known ratios or by 
reducing the amount of input DNA available. However, rarely 
do forensic casework samples suffer from just one of these 
challenges. While laboratory simulations provide an excellent 
base for the evaluation of new kit performance, we rely 
heavily on our test site laboratories to more thoroughly test 
and evaluate a new kit’s performance on the types of 
challenging forensic casework samples encountered in the 
real world. 
 
Performance of the NGM™ Kit on Contact Samples 
DNA database expansion initiatives have resulted in an 
increase in the numbers and types of samples being analysed 
for a much wider range of crimes. In particular, many 
laboratories have experienced a rise in samples originating 
from volume crimes such as car and property offences. These 
samples may constitute fabric samples from clothing worn by 
the offender or swabs taken from items touched or handled 
during the course of the crime. Such samples can often be 
expected to yield low amounts of DNA and, for car or 
household crimes, contain mixtures of the offender’s DNA 
with that of other idividuals (i.e., the legitimate owners or 
users of the vehicle, or residents or visitors at the crime 
scene). The NGM™ Kit has been optimized to provide 
enhanced sensitivity when compared to most other 
AmpFSTR® Kits and is therefore able to generate more 
consistent results for these types of samples and often 
elucidate more complex mixtures as shown in Figures 1 and 2. 
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Figure 2: Electropherograms of DNA extracted from a touch DNA swab 
amplified using the SGM Plus® (2A) and NGM™ (2B) Kits. Despite the DNA 
concentration registering as undetected when quantitated using the 
Quantifiler® Human DNA Quantification Kit, interpretable results were 
obtained for both kits. The SGM Plus® Kit profile indicates the presence of 
a mixture from a minimum of two contributors whereas the NGM™ Kit 
profile indicates that DNA from three or more contributors may be 
present. Data courtesy of Ministry of the Interior Forensic Science Centre, 
Republic of Slovenia.
 

Performance of the NGM™ Kit on Bone Samples
Most operational laboratories report that some of the most 
difficult samples to analyze are those taken from bones. The 
calcified nature of the substrate combined with the often 
aged nature of the sample means that DNA extracts from 
bone samples often contain inhibitors, show signs of 
degradation and yield low amounts of DNA. The NGM™ Kit 
has been engineered specifically to address these challenges. 
The optimized reaction mix maximizes the chances of 
obtaining a result even in the presence of high levels of 
inhibitors, and the concentration of loci in the low molecular 
weight region of the profile enables useful results to be 
obtained, even for severely degraded samples,. Figures 3, 4 
and 5 show the performance of the AmpFSTR® NGM™ Kit 
compared with the Identifiler® Kit on a selection of bone 
samples from our test sites: 
 

Figure 3: Electropherograms of 116pg of DNA extracted from a bone sample 
and amplified using the Identifiler® (3A) and NGM™ Kits (3B). The Identifiler® Kit 
failed to generate any results whereas the NGM™ Kit detected alleles at 15/16 
loci. Data courtesy of Guardia Civil, Madrid, Spain.
 

Figure 4: Electropherograms of 1ng of DNA extracted from a bone sample and 
amplified using the Identifiler® (4A) and NGM™ (4B) Kits. This sample shows 
distinct signs of degradation but the concentration of loci in the low molecular 
weight region combined with the high performance reaction mix enables the 
NGM™ Kit to generate results for 6 STR loci plus Amelogenin.  Data courtesy 
of Guardia Civil, Madrid, Spain.

Continued on next page
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Next Generation Performance on Forensic Casework Samples (continued)

 

Figure 5: Electropherograms of DNA extracted from a bone sample 
amplified using the Identifiler® (5A) and NGM™ (5B) Kits. Despite the DNA 
concentration registering as undetected when quantitated using the 
Quantifiler® Human DNA Quantification Kit, interpretable results were 
obtained for every locus using the NGM™ Kit. The Identifiler® Kit failed to 
generate any results. Data courtesy of RIS Carabinieri Rome, Italy.
 

The lack of results produced by the Identifiler® Kit indicate that 
these samples contain inhibitors that the enhanced NGM™ 
reaction mix is able to counteract. The NGM™ Kit data for 
Figures 3 and 4 indicates that these samples are also 
degraded with results absent for the highest molecular 
weight loci. The concentration of loci in the low molecular 
weight region of the NGM™ Kit profile maximizes the chance 
of data being recovered for loci with amplicon sizes less than 
200bp. For the longer loci where the template DNA may not 
be intact, the MiniFiler™ Kit may be used as an adjunct to the 
NGM™ Kit to recover the missing information. 

The enhanced sensitivity of the NGM™ Kit may also result in 
more samples which yield an undetected result during 
quantitation, but generate a profile as shown in Figure 5. 
Laboratories should factor this into their decision making when 
evaluating which samples to amplify. 
 
The Utility of the NGM™ Kit for Missing Persons 
Investigations
In recent years, several international jurisdictions have begun to 
establish missing persons databases to assist in tracing the 
identity of unidentified remains. Larger multiplexes capable of 
generating highly discriminating results have great utility in this 
area. For less challenging samples, such as saliva buccal swabs, 
a larger, more powerful multiplex such as the NGM™ Kit will 
provide more discrimination power and therefore more utility in 
familial investigations. However, in some missing persons cases 
the only reference samples available may be difficult samples 
such as toothbrushes, hairs, toothpicks, tissues or swabs from 
personal articles such as spectacles, anything that may have 
been handled by the missing individual. These sample types pose 
significant challenges as they may contain only small amounts of 
DNA and could contain mixtures. The more loci for which results 
can be detected increases the chance of obtaining a conclusive 
identification, which is not just important scientifically but also 
emotionally for the family involved. Examples of results from the 
types of challenging samples encountered in missing persons 
investigations are shown in Figures 6 and 7.
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Figure 6: Electropherogram of 300pg DNA extracted from a swab taken 
from a pair of spectacles and amplified using the Identifiler® (6A) and 
NGM™ (6B) Kits. The Identifiler® Kit yielded results for only 6/16 loci. The 
NGM™ Kit produced results for 13/16 loci generating significantly more 
information for use in a missing persons investigation. Data courtesy of 
RIS Carabinieri Rome, Italy. 
 

Figure 7: Electropherogram of 10pg DNA extracted from a toothbrush and 
amplified using the Identifiler® (7A) and NGM™ (7B) Kits. The Identifiler® Kit 
yielded results for 14/16 loci. The NGM™ Kit produced results for all 16 loci, 
which is not only a more comprehensive result, but, considering the more 
highly discriminating loci contained within the NGM™ Kit, is also a far more 
powerful result and therefore more useful in difficult missing persons 
investigations. Data courtesy of Polizia Rome, Italy.

A New Kit for a New Generation of Samples
As its name suggests, the NGM™ Kit is a Next Generation 
Multiplex that has been developed specifically to deliver a new 
level of performance, power and analytical confidence in order 
to help meet the challenges faced by 21st century forensic 
laboratories. The data shown here is just a small selection of the 
large amounts of data generated by our test sites on a vast array 
of different types of forensic casework samples. Throughout the 
testing process, the NGM™ Kit has demonstrated its ability to 
amplify a diverse range of samples types, representative of the 
types of evidence submitted to operational forensic laboratories, 
and shown its capability to produce better quality results for a 
greater number of samples.
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