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1. Abstract 

Forensic DNA Analysis have purchased the ProFlex  96-well PCR System (ProFlex) 
thermal cyclers to replace the end of life GeneAmp® PCR System (9700) thermal 
cyclers. A verification of the ProFlex  96-well PCR system was conducted for the 
amplification (PCR) of routine casework and reference samples using 
PowerPlex®21 System (PP21). The average peak heights, inter-locus balance and 
stutter results show the ProFlex  96-well PCR system is a suitable replacement for 
the GeneAmp® PCR System.  All samples processed using casework and reference 
protocols were fully concordant with expected results.  

2. Introduction 

Forensic DNA Analysis currently uses GeneAmp® PCR System (9700) thermal cyclers 
for the amplification of nucleic acids using Polymerase Chain Reaction (PCR). The 9700 
instruments are at end of life and are being replaced under the Health Technology 
Equipment Replacement Program (HTER).  The HTER process, and an internal trial 
conducted in 2017, both identified the ProFlex - Well PCR System as the most 
suitable replacement for the 9700 instruments (1). 
 
The ProFlex has the ability to replicate the cycling conditions of another thermal cycler 
using the simulation mode (2). The protocols tested in this verification had the simulation 
mode for the GeneAmp® PCR System (9700) enabled to simulate the temperature ramp 
rates of the 9700.  The simulation mode was also used in the internal trial. 
 
When the ProFlex thermal cyclers were delivered and installed each instrument was 
serviced and passed a Certificate of Temperature Verification test (results stored against 
instrument in the Forensic Register). Prior to running plates on the ProFlex a self-
verification test which checks the block, heated cover and other components was also 
performed on each instrument, with each instrument passing. 
 
This verification study included testing both casework and reference PCR protocols 
currently used on the 9700s. The casework protocol was tested on each ProFlex, running 
a batch comprised of samples amplified at 0.5 ng template input as well as samples in a 
dilution series. The following experiments were conducted for the casework protocol: 
average peak heights, inter-locus balance, stutter thresholds, allelic imbalance, artefact 
identification and concordance. This was done to compare the performance of the 
Proflex instruments to the 9700 and not to assess the suitability of the current analysis 
and profile interpretation thresholds. 
 
Each reference protocol for direct amplification and extracted reference was run on one 
ProFlex thermal cycler for testing. Concordance and Drop-In/Out were the experiments 
conducted for the reference protocols. 
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Of the 23 samples processed on the OSD protocol, 22 gave DNA profiles which could 
be compared to the expected results (Figure 21).  All 22 samples were fully concordant.  
One sample gave an NSD result and could not be compared.  This sample produced a
partial profile on FTA protocol test which was concordant at available loci.

Of the 23 samples processed on the reference amplification (REFAMP) protocol, 22 gave 
DNA profiles which could be compared to the expected result (Figure 21).  All 22 samples 
were fully concordant.  One sample gave a No Analysed Data (NAD) result and could 
not be compared.  This NAD result was indentified as a capillary electrophoresis issue 
and the sample was not reworked. 

Figure 22 Number of samples concordant for each reference protocol

A total of two Drop-In peaks were observed on reference protocols. One Drop-In peak 
of 191 RFU was observed in one sample on the OSD protocol at the TPOX locus and 
one Drop-In peak of 194 RFU was observed in one sample on the REFAMP protocol. 

There was no Drop-Out observed on any reference protocols.

Acceptance Criteria

All samples processed on the FTA, RUN, OSD and REFAMP protocols on the ProFlex 
thermal cyclers produced the expected profiles where DNA results were obtained. No 
new PCR artefacts were noted. Given these results, the ProFlex thermal cyclers can be 
accepted for routine use within Forensic DNA Analysis for the tested reference protocols.

9. Conclusion

The ProFlex system has been shown to produce a comparable 
amplification of nucleic acids (using PCR) to the GeneAmp® PCR System 9700 
instruments using PowerPlex 21 when using the casework and reference protocols
tested.
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10.  Recommendations 

This verification recommends the following: 

1. 
amplification of casework samples using the PowerPlex®21 System within 
Forensic DNA Analysis. 

2. The ProFlex
amplification of Reference samples using the PowerPlex®21 System within 
Forensic DNA Analysis. 

3. The GeneAmp® PCR System 9700 thermal cyclers be retired. 
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12. Appendices 

Appendix 1  Average Peak Height Graphs 

 






















































