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Applied Biosystems Precision ID
NGS System for human identification
Maximize your results with the power
of next-generation sequencing (NGS)

Simplest targeted NGS workflow
The Applied Biosystems™ Precision ID NGS System for human identification can help you solve tough cases by getting
more information from your challenging samples. By combining the Ion Chef™ System, Ion S5™ or Ion S5™ XL System, and
forensically relevant Precision ID panels, adopting NGS in your laboratory is now simpler than ever. Precision ID panels
utilize Ion AmpliSeq™ technology, which applies the simplicity of PCR to targeted sequencing and enables from tens to
thousands of genomic regions to be amplified simultaneously in a single PCR tube. With as little as 1 ng of DNA input, you
can quickly and easily analyze your forensic markers with as few as 5 pipetting steps and less than 45 minutes of handson time (Figure 1).
Total hands-on time: less than 45 minutes
Total overall time: as little as 25.5 hours

Construct library

Prepare template

Run sequence

Analyze data

Hands-on time: 15 minutes
Total time: 7 hours

Hands-on time: 15 minutes
Total time: 11 hours

Hands-on time: <15 minutes
Total time: as little as 2.5 hours

Total time: as little as 5 hours

Precision ID panels

Ion Chef System

Ion S5 System

Torrent Suite Software

Figure 1. Precision ID workflow. Precision ID libraries for STRs are prepared manually. Library preparation for SNP and mtDNA panels can be
automated using the Ion Chef System. Libraries are then placed in the Ion Chef System for emulsion PCR, enrichment, and loading onto Ion S5™ chips.

Panels for human identification
Generate more investigative leads
The Applied Biosystems™ Precision ID Ancestry
Panel includes 165 autosomal markers (SNPs) that
can provide you with biogeographic ancestry information
and guide your investigative process. Fifty-five of these
markers were selected based on a publication by Dr.
Kenneth Kidd [1], and 123 markers were selected based
on a publication by Dr. Michael Seldin [2]. With small
amplicon sizes (<130 bp), this panel is also optimized for
degraded DNA samples. Using a small sample input of as
little as 1 ng of DNA, you can go from sample extraction to
genotypes in less than a day using the Precision ID NGS
System and HID SNP Genotyper plug-in for analysis.
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Analyze degraded or trace DNA
The Applied Biosystems™ Precision ID Identity Panel,
comprising 124 markers, provides discrimination
of individuals similar to STR genotype match probabilities
used by forensic analysts. This high discrimination power
is achieved by using 34 upper Y-clade SNPs and 90
autosomal SNPs that have high heterozygosity and low
fixation index (Fst), described in publications by Dr. Kenneth
Kidd [3] and the SNPforID Consortium [4,5]. Due to the
shorter amplicons required for sequencing, SNPs enable
high recovery of information from challenging samples—
such as samples from mass disasters, low copy number
samples, or low-quality samples.
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Analyze evidence from missing persons or
remains from disaster victims
The Applied Biosystems™ Precision ID mtDNA
Whole Genome Panel is an innovative approach to
mitochondrial DNA sequencing specifically developed for
forensic applications. This mtDNA tiling approach includes
two primer pools of 81 small amplicons in each pool,
with an average size of 163 bp, to assist with obtaining
optimal mitochondrial genome coverage data from highly
compromised, degraded samples such as hair shafts, teeth,
and bones.

pool 1
pool 2

Human mtDNA
16,569 bp

The Applied Biosystems™ Precision ID mtDNA Control
Region Panel is based on the same mtDNA tiling approach
used in the Ion AmpliSeq mtDNA Whole Genome Panel.
This targeted control region panel contains two smaller sets
of primer pools with 7 amplicons each that span the 1.2 kb
control region, which encompasses HV-I, II, and III, with the
same optimal coverage for degraded forensic samples.
Analyze DNA mixtures
The Precision ID GlobalFiler™ NGS STR Panel*
includes the same 21 autosomal STRs along with
Y-indel and amelogenin sex markers found in the
Applied Biosystems™ GlobalFiler™ PCR Amplification Kit.
Instead of using SE-33, this panel includes 9 additional
multi-allelic STR markers (for a total of 33 targets) to aid in
mixture resolution for complex casework samples. Using
D2S1338 repeat structure
Allele

Sequence

Occurrence

20A

(GGAA)13(GGCA)7

68

20B

(GGAA)14(GGCA)6

11

20C

(GGAA)10(GAAA)
(GGAA)2(GGCA)7

7

20D

(GGAA)2(GGAC)
(GGAA)10(GGCA)7

6

20E

(GGAA)12(GGCA)8

5

20F

(GGAA)12(GGGA)(GGCA)7

4

20G

(GGAA)15(GGCA)5

2

20H

(GGAA)16(GGCA)4

2

20I

(GGAA)2(GGAC)
(GGAA)11(GGCA)6

1

20J

(GGAA)2(GGAC)
(GGAA)9(AGAA)(GGCA)7

1

a small sample input of as little as 1 ng of DNA with this
targeted forensic marker panel enables you to go from
sample extraction to genotypes in less than a day using the
Precision ID NGS System and HID STR Genotyper analysis
plug-in. The Precision ID GlobalFiler NGS STR solution
provides both allele number and base sequence for each
core repeat structure in a sample.
Choose from our extensive menu or
customize your own
Whether you select from our extensive menu of
predesigned assays or create your own custom panel, your
panel will enable high coverage and performance.
Our online Ion AmpliSeq™ Designer tool puts you in the
driver’s seat, enabling customized designs for DNA and
RNA targets. Optimized for coverage across selected
genomic regions and amplicon size, our Ion AmpliSeq
Designer tool uses the same powerful design engine as our
predesigned panels.

* The Precision ID GlobalFiler NGS STR Panel is currently available for use with manual library preparation,
template preparation on the Ion OneTouch™ 2 System, and sequencing on the Ion PGM™ System.
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Simple, reproducible automated workflows
for Ion Torrent sequencing
The Ion Chef System simplifies the workflow for the Ion S5
and Ion PGM Systems, providing a walk-away, reproducible
solution for automated Precision ID library preparation
utlizing Ion AmpliSeq technology, automated template
preparation, and chip loading, giving you more time to
focus on other critical lab tasks and solve cases.
Ion Chef System
• Automates library generation, equalization, and
pooling for Precision ID 1- and 2-pool designs for
up to 8 samples in a single instrument run
• Simplifies template preparation and chip loading
using a single automated process for loading of up to
two Ion Torrent™ semiconductor sequencing chips per
instrument run
• Maintains very low inter-run cross-contamination rate
of <0.01%
• Helps save time and labor with just 15 minutes of
hands-on time for setup prior to start of each
automated workflow (Figure 2)
• Supports all Ion Torrent semiconductor chips and
sequencing chemistries
• Helps reduce sources of variability for forensic scientists
of any experience level
• Ensures reproducible results—minimal pipetting helps
reduce experimental variability

Confidence in sequencing results
Now you can reduce day-to-day variation in manual
workflows to help provide consistent results—have peace
of mind and confidence in your data.
• Onboard reagent tracking—2D barcodes associated
with all reagents and consumables minimize the
potential for user error and help ensure every run is
correctly set up (Figure 3)

Manual
centrifugation steps

Hands-on
time

Total workflow
time

Ion S5
with Ion Chef System

0 steps
19 steps

Ilumina MiSeq
System

0.75 hours
3 hours

Ion OneTouch 2 System
Ion Chef System

40%

30%

20%

10%

21 hours
32 hours

Figure 2. Comparison of the Ion Chef System with Ion S5 System to
the Illumina™ MiSeq™ System. The combination of the Ion Chef and Ion S5
Systems delivers data 30% faster with 75% less hands-on time. Workflow
metrics were compiled from the respective product user guides.
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Coefficient of variation

50%

0%

No. of reads

Base coverage

Loading efficiency

Figure 3. Comparison of reproducibility across NGS metrics for
Ion AmpliSeq libraries processed (templating and chip loading)
using the Ion Chef and Ion OneTouch 2 Systems. While both systems
exhibit excellent reproducibility, the Ion Chef System demonstrates lower
coefficients of variation (CV) across all metrics.

Ion S5 and Ion S5 XL Systems
Want to sequence SNP panels on Monday, mtDNA panels
on Wednesday, and STR panels on Thursday? The Ion S5
Systems let you leverage a single benchtop instrument that
scales to your applications and throughput needs.

Small sample input—because every
sample matters
• As little as 1 ng of low-quality DNA or RNA
needed to generate human identification profiles

The Ion S5 and Ion S5 XL Systems provide the simplest
DNA-to-data workflow for targeted sequencing with
industry-leading speed and affordability, so you can
spend less time doing repetitive lab work and more time
answering the critical questions in your investigations.

Scalability—single sequencer,
multiple applications
• Multiple chip formats and read lengths to match
your throughput needs (Tables 1 and 2)

Simplicity—ready, set, sequence
• Less than 15 minutes of sequencer hands-on time
• Less than 45 minutes of hands-on time for a DNAto-data targeted sequencing workflow
Speed—because every hour counts
• 2.5–5.5 hours for a sequencing run
• Go from DNA to data in just over a day

• Analyze STR, mtDNA, SNP, and mRNA targets
Simple data analysis and storage
• Plan, monitor, track, and analyze your runs in
Torrent Suite™ Software
• Interpret variants with easy-to-use Torrent Browser
plug-ins
Service and support
• More than 3,700 global sales, service, and
technical support specialists are available to assist
you in person, by phone, or online—including our Human
Identification Professional Services (HPS) team that can
help you successfully navigate the validation process
required to bring new technologies into your lab
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Table 1. Run and analysis times for the Ion S5 System, Ion S5 XL System, and Ion PGM System.
Ion S5 System
Ion 520 Chip

Ion 530 Chip

Ion 520 Chip

Ion 530 Chip

3–5 million

15–20 million

3–5 million

15–20 million

SNP panels

2.5 hr

2.5 hr

2.5 hr

2.5 hr

mtDNA whole genome panel

2.5 hr

2.5 hr

2.5 hr

2.5 hr

mtDNA control region panel

2.5 hr

2.5 hr

2.5 hr

2.5 hr

STR panel

5.5 hr

5.5 hr

5.5 hr

5.5 hr

SNP panels

5 hr

8 hr

1 hr

2.5 hr

mtDNA whole genome panel

5 hr

8 hr

1 hr

2.5 hr

mtDNA control region panel

5 hr

8 hr

1 hr

2.5 hr

STR panel

11 hr

26 hr

3.5 hr

5.5 hr

Reads

Run time

Analysis time
(aligned BAM)

Ion S5 XL System

Ion PGM System
Ion 314 Chip

Ion 316 Chip

Ion 318 Chip

400,000–550,000

2–3 million

4–5.5 million

SNP panels

2.3 hr

3 hr

4.5 hr

mtDNA whole genome panel

2.3 hr

3 hr

4.5 hr

mtDNA control region panel

2.3 hr

3 hr

4.5 hr

STR panel

3.7 hr

4.9 hr

7.3 hr

SNP panels

1.5 hr

2.5 hr

4 hr

mtDNA whole genome panel

1.5 hr

2.5 hr

3.5 hr

mtDNA control region panel

1.5 hr

2.5 hr

3.5 hr

STR panel

2.5 hr

3.5 hr

4.5 hr

Reads

Run time

Analysis time
(aligned BAM)

Table 2. Number of samples per run per chip format.
Category

Panel

Ion S5 Chips
Ion 520
Chip

Ion 530
Chip

Ion PGM Chips
Ion 314
Chip

Ion 316
Chip

Ion 318
Chip

Precision ID Ancestry Panel*

48

192

4

24

48

Precision ID Identity Panel**

64

264

6

32

64

Precision ID mtDNA Whole
Genome Panel†

16

64

2

8

16

Precision ID mtDNA Control
Region Panel‡

96

384

8

64

96

Precision ID GlobalFiler NGS
STR Panel§

16

64

2

8

16

SNP

mtDNA

STR

* Average 594x coverage.
** Average 738x coverage for autosomal SNPs and 236x coverage for Y SNPs.
† 1,750x coverage of the mitochondrial genome.
‡ 1,750x coverage of the control region.
§ Minimum 500x coverage.
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Ion Torrent HID software plug-ins
Raw data, base calling, variant calling, and genotyping
are processed on the Ion S5 Sequencer or, in the case of
the Ion S5 XL System, transferred to a dedicated Ion S5™
Torrent Server for faster analysis. Torrent Suite Software is
used to plan runs and for plug-in analysis.
By expanding the functionality of the current onboard
software, plug-ins offer a powerful means to manage a
full range of HID applications. Torrent Suite Software allows
you to customize your analysis at the end of each run
through the use of different plug-ins—variant calling and
de novo assembly are included in the software, and a
wide variety of other plug-ins are available on the
Ion Community.

Figure 4. Admixture prediction map from the HID SNP
Genotyper plug-in.

The HID SNP Genotyper plug-in is designed to be an
integrated tool, providing streamlined analysis and reporting
for the Precision ID Identity Panel and Ancestry Panel. It
uses the Torrent Variant Caller to identify genotypes at
specific hotspot locations and performs biogeographical
ancestry prediction (Figure 4), Y lineage prediction, and
random match probability (RMP) computation. Users have
the flexibility to quickly read the called genotypes, evaluate
the quality of the data using built-in quality metrics, and
perform more data exploration with displayed tables, bar
charts, and third-party applications like NCBI resources
and Integrated Genome Viewer (IGV). Additionally, the HID
SNP Genotyper plug-in offers the ability to download a
comprehensive analysis report and the bulk genotype data
for further analysis.
Utilizing proprietary algorithms, the HID STR Genotyper
plug-in analyzes sequencing data from STR regions
and generates allele calls along with sequence content.
Interactive allele coverage charts and quality metrics
(Figure 5) for each locus simplify the complexity of
analyzing STRs using NGS. The allele calls can then be
exported and utilized for further downstream applications
like mixture analysis or database searches. The latest
plug-in includes significant algorithm improvements and
improves the signal-to-noise ratio (~3 to 30 times).
Torrent Variant Caller is a genetic variant caller for Ion
Torrent™ sequencing platforms, and is specially optimized
to exploit the underlying flow signal information in the
statistical model to evaluate variants (Figure 6). Torrent
Variant Caller is designed to call single-nucleotide
polymorphisms (SNPs), multi-nucleotide polymorphisms
(MNPs), insertions, deletions, and block substitutions.

Figure 5. STR analysis summary from the HID STR Genotyper plug-in.

Figure 6. Variant call report from the Torrent Variant Caller plug-in.
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Ordering information
Product

Cat. No.

Quantity

Instrumentation
Ion S5 System for human identification

A30067

1 system

Ion S5 XL System for human identification

A30068

1 system

Ion Chef System for human identification

A30070

1 system

Panels for human identification
Precision ID Identity Panel

A25643

96 rxns

Precision ID Ancestry Panel

A25642

96 rxns

Precision ID Identity and Library Kit Bundle

A26808

96 rxns

Precision ID Ancestry and Library Kit Bundle

A26807

96 rxns

Precision ID mtDNA Whole Genome Panel

A30938

96 rxns

Precision ID mtDNA Control Region Panel

A31443

96 rxns

Precision ID GlobalFiler NGS STR Panel

A30939

96 rxns

Precision ID Library Kit

A26435

96 rxns

A29024

32 rxns

Ion Xpress Barcode Adapters 1–16 Kit

4471250

40 rxns/bc

Ion Xpress Barcode Adapters 17–32 Kit

4474009

40 rxns/bc

Ion Xpress Barcode Adapters 33–48 Kit

4474518

40 rxns/bc

Ion Xpress Barcode Adapters 49–64 Kit

4474519

40 rxns/bc

Ion Xpress Barcode Adapters 65–80 Kit

4474520

40 rxns/bc

Ion Xpress Barcode Adapters 81–96 Kit

4474521

40 rxns/bc

Ion Xpress Barcode Adapters 1–96 Kit

4474517

40 rxns/bc

IonCode Barcode Adapters 1–384 Kit

A29751

Automated library preparation
Ion AmpliSeq Kit for Chef DL8
Barcodes for multiplexing
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