
NGM  —The Next Generation 
Multiplex 
The  AmpFlSTR®     NGM   PCR 
Amplification Kit represents a 
breakthrough in forensic DNA analysis 
technology. Leveraging Applied 
Biosystems recent advances in 
amplification chemistry development, 
the NGM™ kit has been designed 
specifically to address the twin 
requirements stipulated by the 
European Network of Forensic Science 
Institutes (ENFSI) and European DNA 
Profiling Group (EDNAP) for a 
chemistry that can deliver unparalleled 
data quality and a powerful level of 
discrimination to support cross-border 
data sharing initiatives. 

The NGM™ kit simultaneously amplifies 
the SGM Plus®  kit loci (D3S1358, vWA, 
D16S539, D2S1338, D8S1179, D21S11, 
D18S51, D19S433, TH01, FGA and 
Amelogenin), together with the 5 
additional loci approved by the European 
Union Council for the expansion of the 
European Standard Set (D10S1248, 
D22S1045, D2S441, D1S1656 & 
D12S391). These additional loci have 
been selected due to their discrimination 
power and ability to be engineered to 
produce amplicons in the shorter size 
range to facilitate analysis of degraded 
samples.
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• Simultaneously amplifies the SGM 
Plus   kit loci and the 5 additional 
loci included in the expanded 
European Standard Set 

• Unprecedented performance in the 
presence of significant inhibitors 

• Increased ability to recover 
information from degraded samples

• Enhanced sensitivity

• Exceptional profile quality and clean 
baseline 

• 100% primer sequence 
concordance for STR loci common 
to most AmpFlSTR   kits, enabling 
optimal compatibility with existing 
databases

• One kit, one protocol delivers high 
quality results from both database 
and casework samples 

• Streamlined workflow with reduced 
amplification time

• Outstanding discrimination and 
robustness offers utility for  
complex kinship, disaster victim 
identification and missing person 
cases
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Configured for Success
The NGM™ kit takes advantage of 
Applied Biosystems demonstrated 
expertise in utilizing 5-dye chemistry 
and mobility-modifier technology to 
maximize the number of loci contained 
within a multiplex, while minimizing 
the size of the amplicons. This 
simultaneously addresses the 
requirements for overall 
discrimination power on database 
samples and performance on 
challenging casework samples. 

Three of the new loci (D10S1248, 
D22S1045 and D2S441) occupy the 
shortest position in each of three dye 
colors, maximizing the potential for 
data recovery from even the most 
degraded and compromised samples. 

The two remaining new loci are 
located in the middle range of the 
multiplex, and add significantly to the 
discriminating power of the system as 
a whole (Figure 2).

Figure 1. An example of a profile generated from 1ng of Control DNA 007. The NGM™ kit has been optimized for a 1ng input DNA concentration to maximize signal 
and balance within each locus and across the profile.

Figure 2. Configuration of the NGM™ kit. Amplicon size ranges depicted indicate the run length on an Applied 
Biosystems capillary electrophoresis platform, including the effect of the mobility modifiers used to optimize 
the spacing between loci, and prevent overlap of alleles between adjacent markers. Note that all loci are 
below 380bp, and the most discriminating loci have been concentrated in the low molecular weight region 
(less than 200 base pairs). The names of the 5 new loci included are highlighted in blue.

Powerful Discrimination
The combination of loci contained within 
the NGM™ kit delivers the highest level 
of discrimination of any previous  
AmpFlSTR®   kit (Table 1). By 
concentrating the majority of the loci

below 200 bp, a greater number of 
alleles can be recovered from 
challenging samples (Figure 3). This 
means that even partial profiles from 
highly degraded samples can generate a 
level of discrimination very similar to a



Table 1: Comparison of Pi values of different AmpFlSTR®  kit & locus configurations. As shown in yellow, the 
NGM™ kit delivers the highest level of discrimination. Even highly degraded samples that yield only partial 
NGM™ profiles for loci ≤ 200 bp provide strong discrimination (shown in green) close to that possible from a 
full SGM Plus®  profile.

Kit Configuration
Populations

US Hispanic African American US Caucasian

SGM Plus® Not Available 7.9 x 10-14 2.99 x 10-13

SEfiler™ Plus Not Available 6.47 x 10-15 7.46 x 10-14

Identifiler® 7.65 x 10-18 1.31 x 10-18 5.01 x 10-18

MiniFiler™ 1.05 x 10-10 6.52 x 10-11 8.21 x 10-11

Identifiler® ≤200 bp 7.32x 10-08 2.01x 10-08 6.10x 10-08

NGM™ 1.60 x 10-19 4.61 x 10-20 2.21 x 10-19

NGM™ ≤200 bp 3.31 x 10-12 8.75 x 10-13 2.64 x 10-12

full SGM Plus®      kit profile. Additional 
discrimination power can also be 
achieved by using the MiniFiler™ kit as 
an adjunct to recover the longer NGM   
kit loci that may fail to amplify in highly 
degraded samples. The powerful 
combination of the NGM™ and MiniFiler™ 
kits enables maximum recovery of data 
from even the most degraded of 
samples.

Maximum Performance on Inhibited 
Samples
Building on recent AmpFlSTR®  kit 
developments such as the MiniFiler™ kit, 
the NGM™ kit represents another major 
advancement in amplification chemistry 
formulation. Containing our most 
powerful reaction mix to date, the NGM™ 
kit is capable of recovering data from 
samples containing unprecedented 
levels of inhibitors, increasing the 
number of samples yielding a full profile 
at the first attempt (Figure 4).

Enhanced Sensitivity
The proven utility of DNA in forensic 
investigations has driven laboratories to 
attempt the amplification of low 
amounts of DNA. The NGM™ kit has been 
optimized for 29 cycles of PCR, which, 
when combined with the highly 
optimized reaction mix, delivers 
enhanced allele recovery at low input 
levels compared to previous AmpFlSTR 
kits such as the Identifiler®  or SGM Plus 
kits (Figure  5).

Easy to Implement, Easy to Use 
The NGM™ kit utilizes a single validated 
protocol to deliver high quality results 
for both database and casework 
samples, and the workflow is very 
similar to other AmpFlSTR®  kits, 
enabling forensic laboratories to 
streamline validation and 
implementation.

The enzyme is now contained within the 
master mix, simplifying reaction set-up, 
and cycling times have been shortened 
by approximately one hour, allowing 

laboratories to achieve higher quality 
results more quickly. In addition, to 
ensure compatibility with both manual 
and automated systems, the NGM™ kit is 
available in two package sizes, the 
standard 200 reaction kit and a larger 
1000 reaction kit. The larger package 
includes larger bottles to facilitate use 
on liquid handling platforms. 

Exceptional Data Quality
The NGM™ kit has been developed 
according to Applied Biosystems 
stringent performance standards to 
provide gold standard data quality. 
Optimized as part of an integrated 
reagent, instrumentation, and software 
system, the NGM™ kit offers maximum 
performance and efficiency on industry-

™

®

®

Figure 3. Analysis of the distribution of allele recovery in partial profiles generated from a selection of 
challenging casework samples using the NGM™ kit. The size ranges of the loci are depicted without the 
influence of mobility modifiers, and therefore reflect the actual length of each amplicon. Of particular note 
is the very high level of recovery obtained using the three new miniSTR loci D10S1248, D22S1045, and 
D2S441.



Figure 5. Sensitivity study results illustrating how the NGM™  kit’s increased sensitivity and larger number of loci result in superior allele recovery at lower input 
levels.

Figure 4. An illustration of the increased capability of the NGM™ kit to amplify samples in the 
presence of very high levels of PCR inhibitors. In this example, the NGM™ kit is compared 
against the Identifiler®  kit. When challenged with significant amounts of hematin and humic 
acid, the NGM™ kit is able to obtain full profiles at levels of inhibition not previously possible.

standard capillary electrophoresis 
systems. 

 A 1 ng input DNA recommendation 
maximizes heterozygote peak height 
balance within each profile, which allows 
laboratories to take full advantage of 
expert system analysis of database 
samples while increasing the level of 
confidence for casework data 
interpretation. Analysis of casework 
samples has been further enhanced 
through improvements in Applied 
Biosystems primer manufacturing 
techniques, which minimize the 
presence of dye-related artifacts that 
can interfere with data interpretation 
(Figure 6).

Compatibility With Existing Databases
Any new multiplex development must 
take into consideration the volume of 
data already stored on national 
databases and with which any new data 
will be compared. Within Europe alone,



Figure 7. Comparison of common loci between the NGM    kit and existing AmpFlSTR®  kits. Loci in the blue 
boxes utilize identical primer sequences, maximizing concordance between results generated with different 
kits.

over 6 million DNA profiles from both 
suspects and convicted offenders are 
stored on national databases, and much 
of this data has been generated using 
existing AmpFlSTR   kits such as SGM 
Plus®, Identifiler® and SEfiler™  Plus. To 
facilitate comparisons with this valuable 
data repository, the NGM   Kit uses 
identical primer sequences for all the 
STR loci common to these other 
AmpFlSTR   kits (Figure 7), allowing 
complete concordance and simplifying 
data comparison.

Utility for Specialized Applications
The outstanding discrimination and 
robustness delivered by the NGM   Kit 
provides additional utility for specialized 
human identification applications 
including:

   •complex paternity/kinship cases
   •missing persons cases 
   •disaster victim identification

The Power of Collaboration 
The capabilities of the new AmpFlSTR                                          
NGM   PCR Amplification Kit are a 
powerful testament to the benefits of 
collaboration. Since the initial publica-
tion of the recommendations on new 
loci in 2005, Applied Biosystems has 
worked closely with laboratories within 
ENSFI and EDNAP to ensure delivery of 
a chemistry with the capability to meet 
the requirements of the 21st century 
forensic laboratory. 

Since the establishment of a prototype 
system in 2007, Applied Biosystems has 
partnered with the European forensic 
community to test and solicit feedback 
on the performance of the chemistry. 
This close relationship with operational 
forensic laboratories has enabled a 
more comprehensive assessment of 
the chemistry on a much wider range of 
samples than would have been possible 
without their assistance. 

Complete Validated Solution
Applied Biosystems offers a complete 
solution to meet the needs of the Human 
Identification community. Our system

 

Figure 6. A comparison of negative control reactions for three different AmpFlSTR®   kits. The improved 
primer manufacturing process introduced for the NGM™  kit results in significantly cleaner baselines than for 
previous AmpFlSTR   kits.

includes DNA extraction and quantifica-
tion kits, a range of AmpFlSTR   STR 
kits, instrumentation, software, and 
consumables.  The NGM   kit is part of 
the most comprehensively validated 
system for Human Identification. 

Experience Matters
Applied Biosystems is the only company 
in the world that designs and validatests 
reagents, instruments, and data analysis 
software together as an integrated 
system for forensic DNA testing.  
Technical Service Scientists
and Field Application Specialists are 
available to answer your technical
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questions, review data, and make 
recommendations on how to perform 
assays and troubleshoot results.  All of 
these resources help ensure success 
when using Applied Biosystems 
Human Identification solutions in your 
laboratory.

®

™ 

®

™

™ 

™

®  

®  



Headquarters
850 Lincoln Centre Drive | Foster City, CA 94404 USA
Phone 650.638.5800 | Toll Free 800.345.5224
www.appliedbiosystems.com

International Sales
For our office locations please call the division
headquarters or refer to our Web site at
www.appliedbiosystems.com/about/offices.cfm

For Research, Forensic or Paternity Use Only. Not intended for any animal or human therapeutic or diagnostic use.

NOTICE TO PURCHASER:  LIMITED LICENSE
The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of the product only to perform internal research for the sole benefit of the
purchaser. No right to resell this product or any of its components is conveyed expressly, by implication, or by estoppel. This product is for internal research purposes only and is not for use in
commercial applications of any kind, including, without limitation, quality control and commercial services such as reporting the results of purchaser’s activities for a fee or other form of
consideration. For information on obtaining additional rights, please contact outlicensing@lifetech.com or Out Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, California 92008.

AB (Design), AmpFlSTR, GeneMapper, Identifiler, SGM Plus, VIC, PET, and Liz are registered trademarks and GeneScan, MiniFiler, NGM, SEfiler Plus, 5-FAM, and NED are trademarks of

their respective owners.
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Description  Quantity    P/N

AmpFlSTR® NGM™  PCR Amplification Kit   200 tests, 25 μL/test   4415020

AmpFlSTR® NGM™  PCR Amplification Kit  1000 tests, 25 μL/test   4415021 

AmpFlSTR® NGM™ PCR Amplification Kit User Guide   1 manual     4425511

GeneScan™ 500 LIZ® Size Standard   800 reactions   4322682

Matrix Standard Set DS-33  1 tube with 5 dyes   4345833 
(6-FAM™, VIC®, NED™, PET®, LIZ® dyes)  
for use with 3100, 3100-Avant, 3130, and  
3130xl systems                                                                                                                                                                                                                                                 

ORDERING INFORMATION

MATERIALS PROVIDED WITH THE AMPFlSTR   NGM      PCR AMPLIFICATION KIT

AmpFlSTR® NGM™ Master Mix (contains enzyme)   

AmpFlSTR® NGM™ Primer Set  

AmpFlSTR® Control DNA 007  

AmpFlSTR® NGM™ Allelic Ladder  
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Matrix Standard Set DS-33  1 tube with 5 dyes   4318159 
(6-FAM™, VIC®, NED™, PET®, LIZ® dyes) 
for use with 310 systems


