
Automation of the Precision ID 

NGS System for routine use



Collaboration and Aim

• Collaboration

• Aim

Develop a fully automated procedure for SNP, STR and Sequencing analyses
with the Precision ID NGS System and the Ion Torrent Technology from 

Thermo Fisher Scientific, and with the MicroLab STAR Line from Hamilton
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Semi-automated procedure
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Duration of semi-automated procedure

4 days to analyse 88 samples
over a 5 days period

7 days to analyse 166 samples
over a 8 days period



Semi-automated procedure

Many manual steps, no traceability, 
time-consuming and error risk
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Precision ID panels

• SNP Panels
– Precision ID Identity Panel, 1 amplification per sample ð 1 library per sample
– Precision ID Ancestry Panel, 1 amplification per sample ð 1 library per sample

• STR Panel
– Precision ID GlobalFilerTM NGS STR Panel v2, 1 amplification per sample ð 1 library per sample

• Sequencing Panel (HV1/2/3 regions of mtDNA)
– Precision ID mtDNA Control Region Panel, 2 amplifications per sample ð 1 or 2 libraries per sample
– 3 analyses methods:

• Full : 2 amplifications per sample (20µl) ð 2 libraries per sample
• 2in1 : 2 amplifications per sample (20µl), pooling of 10µl of each amplification ð 1 library per sample
• Conservative : 2 amplifications per sample (10µl), pooling of these 2 amplifications ð 1 library per sample



Automation pre-PCR
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• 3 Analyses (SNP, STR, Seq)à 1 program

• Program
– PCR mix dispensing
– Samples dispensing

• 2 plate maps

SNP, STR mtDNA (3 methods)
From 1 to 88 samples From 1 to 48 samples From 49 to 88 samples

Amplification 1 Amplification 2Amplification 1 Amplification 2



Automation post-PCR
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Automation post-PCR

• mtDNA and SNP libraries can be prepared together
but STR libraries must be prepared separately

• 4 steps :
1. Pooling of amplicons (mtDNA CR panel)
2. Partial digestion of amplicons
3. Ligation of barcodes/adapters to amplicons
4. Libraries purification

• 2 worklists generate manually or by a LIMS

1. Samples worklist (.csv file)
2. Barcode/adapter worklist (.csv file)
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Automation post-PCR

• 3 steps :
1. Libraries and standard dilution
2. PCR mix dispensing
3. Libraries and standard dispensing

• 1 samples worklist (.csv file)

• Samples file (.txt) for 7500 generate automatically
by the program
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Automation post-PCR

• 3 steps :
1. Data file import from 7500 and

automatic dilution factor determination
for each library

2. Libraries dilution
3. Libraries pooling

• Pool of libraries ready for the run template (pooling of different pools is possible but make sure
that there are no two different samples with the same barcode)
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Duration of automated procedure

2 days to analyse 88 samples
over a 3 days period (vs 4 days over a 5 days period)

3.5 days to analyse 166 samples
over a 4 days period (vs 7 days over a 8 days period)



Automated procedure test

• 429 hair analysed in mtDNA (Precision ID mtDNA Control Region panel)
– 200 hair analysed with the semi-automated precedure

– 229 hair analysed with the automated precedure

• Lysis and DNA extraction with the Crime PrepAdem kit from Ademetch

• mtDNA quantification by an inhouse method

• mtDNA normalization to 50 mtDNA copies/µl

• All positive samples in mtDNA (QmtDNA ≥ 2.5 copies/µl) have been analysed in MPS with the
conservative method (7.5 to 150 mtDNA copies/amplification and 26 PCR cycles)

• Templates preparation ð Ion Chef, and Sequencing ð Ion S5

• Sequencing data analysis ð mtDNA plugin



Results



Conclusion

• Semi-automated procedure and automated procedure : same performance

• Automation onto Hamilton STARlet significantly reduces the preparation time of libraries with a
full traceability and without error risk

• Only one automated procedure for SNP, STR and Sequencing analyses

• Programs flexibility (from 1 to 88 libraries prepared at the same time)

• Very high success rate with the semi-automated procedure and the automated procedure by
using the Precision ID mtDNA Control Region panel and the Ion Torrent technology, higher than
with the conventional procedure

• Validation of the automated procedure in progress for SNP, STR and Sequencing analyses
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