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Intended Use
The Mitomic® Prostate Test (MPT™) is a qualitative in vitro real-time 
polymerase chain reaction assay for the detection of the 3.4 kb mitochondrial 
DNA deletion and the 18S rRNA nuclear DNA sequence in human plasma 
isolated from a blood sample.   

The test is for use in men 45 years and older with a Prostate Specific Antigen 
(PSA) concentration < 10 ng/ml to determine indication for prostate biopsy as 
part of the diagnosis algorithm for patients with suspected prostate cancer.

The MPT™ assay is to be used in combination with the QuantStudio™ 5 Real-Time 
PCR System (96 well, 0.2 mL) or with the Applied Biosystems® 7500 Real-Time 
PCR System and 7500 Fast Real-Time PCR System (in Standard mode only).

The Mitomic® Prostate Test is intended for in vitro diagnostic use.

Summary and Explanation
The 3.4 kb mitochondrial DNA deletion is a large-scale somatic mutation 
occurring between the nucleotide positions 10744 bp and 14124 bp of the human 
mitochondrial genome (FIGURE 1.)  The deletion removes all or part of the 
mitochondrial sequence encoding NADH dehydrogenase subunits 4L, 4, and 
5, and tRNAs histadine, serine 2, and leucine 2. The deletion event results in 
the formation of two sublimons that recircularize to form novel sequences for 
detection and discrimination from wild-type mitochondrial DNA.   

FIGURE 1 : SCHEMATIC REPRESENTATION OF THE HUMAN MITOCHONDRIAL GENOME  
WITH THE 3.4 KB DELETION BREAKPOINTS 1.

3.4 kb deletion
Breakpoint 10,744:14,124 bp

Elevated quantities of the 3.4 kb deletion are correlated with the presence of  
prostate cancer and are detectable in these malignant cells as well as  
normal-appearing prostate cells in proximity to malignant prostate cells2,3,4. 
Prostate cells with normal or benign histopathology that are not in proximity  
to malignant cells rarely have elevated quantities of the 3.4 kb deletion2,3,4. 
The 3.4 kb deletion circulates in blood plasma of men with prostate cancer4 
and, when elevated, is indicative of an increased risk of a positive biopsy with 
clinically significant prostate cancer (Gleason 7+ or Grade Group 2+). 
Prostate biopsy is required for a diagnosis of cancer. Absent or low levels of 
the 3.4 kb deletion indicate a significantly decreased risk of a biopsy outcome 
of clinically significant prostate cancer. The MPT™ result should be used in 
conjunction with other patient information to determine indication for biopsy.

Principle of the procedure
The Mitomic® Prostate Test Real-Time PCR Kit is a real time Polymerase Chain 
Reaction (qPCR) assay with reagents and enzymes for detection of this 3.4 kb 
mitochondrial DNA deletion (see section Kit contents for details of reagents). 

The qPCR template is DNA extracted from plasma specimens using either 
the QIAsymphony® Sample Preparation module, the QIAcube® HT or the 
QIAamp® DNA blood mini kit. After DNA extraction, qPCR plates are prepared 
with the MPT™ Kit reagents, controls and the DNA previously extracted. The 
qPCR runs are then performed using the QuantStudio™ 5 Real-Time PCR 
System (96 well, 0.2 mL), the Applied Biosystems® 7500 Real-Time PCR  
System, or the 7500 Fast Real-Time PCR System instruments (see FIGURE 2).  
The use of real-time PCR (qPCR) allows results to be obtained without post-PCR 
processing, by real-time detection of fluorescent signals during PCR cycling. 

Then, the signal of the deletion is normalized to the signal from the 18S rRNA. 
Once normalized, the calculated MPT™ score is calibrated using the score 
obtained with the Calibrator and its assigned value. The MPT™ score obtained 
is then compared to the cut-off value to determine the risk of a positive biopsy 
with clinically significant prostate cancer. 
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As the PCR progresses, more PCR product is created. SYBR® Green I Dye binds 
to all double-stranded DNA, so the result is an increase in fluorescence intensity 
proportional to the amount of PCR product.

FIGURE 3. SYBR GREEN REACTION PRINCIPLE.

Materials Provided
The contents of the Mitomic® Prostate Test Real-Time PCR Kit is sufficient for  
21 samples (96 reactions) in one run or 7 samples (40 reactions) in three runs. 

The Mitomic® Prostate Test Real-Time PCR Kit constitutes a ready-to-use 
system for the detection of a 3.4 kb mitochondrial DNA deletion in human 
plasma specimens using real time polymerase chain reaction (qPCR) on 
the QuantStudio™ 5 Real-Time PCR System (96 well, 0.2 mL), the Applied 
Biosystems® 7500 Fast Real-Time PCR System, or the 7500 Real-Time PCR 
System instruments.   

The MPT™ score is the proportion of the 3.4 kb deletion relative to the multi-
copy 18S rRNA DNA sequence. A smaller difference between the two targets 
indicates an increased proportion of the 3.4 kb deletion. This is a positive test 
result with a MPT™ score below the cut-off. Conversely, a larger difference 
indicates a decreased proportion of the 3.4 kb deletion and is a negative test 
result with a MPT™ score above the cut-off.

FIGURE 2: MPT™ GLOBAL WORKFLOW

The Mitomic® Prostate Test Real-Time PCR Kit exploits the principle of the SYBR® 
Green I Dye. During PCR, forward and reverse primers hybridize to a specific 
sequence and the SYBR® Green I Dye fixes to the double-stranded DNA that 
is amplified. As described in FIGURE 3, when SYBR® Green I Dye is added to a 
sample, it immediately binds to the double-stranded DNA present in the sample 
(1) and fluoresces. During the PCR, DNA is then denatured and the SYBR® 
Green I Dye is released from the DNA templates and the fluorescence is reduced 
(2). During PCR extension, primers anneal to the DNA template and the DNA 
polymerase amplifies the target sequence which creates the PCR products (3). 
SYBR® Green I Dye then binds to each new copy of double-stranded DNA (4). 
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The Mitomic Prostate Test Real-Time PCR Kit exploits the principle of the SYBR® I Green Dye. During PCR, forward 

and reverse primers hybridize to a specific sequence and the SYBR Green I Dye fixes to the double-stranded DNA that 

is amplified (see FIGURE 3).  

As described in FIGURE 3, when SYBR I Green Dye is added to a sample, it immediately binds to the double-stranded 
DNA present in the sample (1) and fluoresces. During the PCR, DNA is then denatured and the SYBR Green I Dye is 
released from the DNA templates and the fluorescence is reduced (2). During PCR extension, primers anneal the DNA 
template and the DNA polymerase amplifies the target sequence which creates the PCR products (3). SYBR Green I 
Dye then binds to each new copy of double-stranded DNA (4). As the PCR progresses, more PCR product is created. 
SYBR Green I Dye binds to all double-stranded DNA, so the result is an increase in fluorescence intensity proportional 
to the amount of PCR product produced. 

FIGURE 3. SYBR GREEN REACTION PRINCIPLE. 
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It is first employed as a Positive Control to validate each qPCR run, i.e. its 
amplification ensures that all reagents of the qPCR mix are working properly, 
that the thermocycler is set up correctly, and the reagents were stored in 
adequate conditions.

Secondly, it is used as a calibrator. Each calibrator has an assigned value  
that is used to determine the Calibration Factor for each PCR instrument.   
The calibration factor is added to the MPT™ score of each sample to obtain 
a final MPT™ score (see section Quality Checks & Interpretation of Data 
generated for more details).

NTC 
The No Template Control does not contain target DNA and allows the detection 
of contamination of the PCR reagents. In the qPCR plate, the NTC reaction 
contains all real-time PCR components except the DNA template. Detection of 
a positive signal in an NTC reaction indicates the presence of contaminating 
nucleic acids.

PCR Water 
The PCR Water is needed to adjust PCR Mix volume to 15µl for each target.

Materials Required but Not Provided
Equipment for automated DNA extraction 

l  QIAsymphony® SP (cat. no. 9001297)†

l  QIAcube® HT System (cat. no. 9001793)†

Adapters, consumables and reagents for QIAsymphony® SP
l  Elution Microtube Rack QS (Cooling Adapter, EMT, v2, Qsym, cat. no. 9020730) 
l  Tube Insert 3B (Insert, 2.0 ml v2, samplecarr (24), Qsym, cat. no. 9242083)
l  QIAsymphony® DSP DNA Mini Kit (cat. no. 937236)
l  Sample Prep Cartridges, 8-well (cat. no. 997002)
l  8-Rod Covers (cat. no. 997004)
l  Filter-Tips, 1500 µl (cat. no. 997024)
l  Filter-Tips, 200 µl (cat. no. 990332)
l  Elution Microtubes CL (EMTR) (cat. no. 19588)
l  Tip disposal bags (cat. no. 9013395)
l  Microtubes 2.0 ml Type I, with skirted base (Sarstedt®, cat. no. 72.694)  
 for use with samples. 

Kit Contents

PCR Master Mix 
This component contains all reagents needed for the amplification of both 
targets, except primers and template, i.e. Taq Polymerase, reaction buffer, 
MgCl2, dNTPs, and the SYBR® Green I Dye.   

3.4 kb DEL Primers 
This component contains both Forward & Reverse primers for the detection 
of the 3.4 kb deletion sequence. These primers are chemically synthesized 
oligonucleotides, with a length of about twenty bases that hybridize to the target 
DNA (the 3.4 kb deletion sequence) which is then copied by the polymerase.

18S rRNA Primers 
This component contains both Forward & Reverse primers for the detection 
of the 18S rRNA sequence. These primers are chemically synthesized 
oligonucleotides, with a length of about twenty bases that hybridize to the target 
DNA (the 18S rRNA sequence) which is then copied by the polymerase. 

Calibrator 
This component is a mix of plasmids containing both 3.4 kb DEL and 18S 
rRNA sequences. 
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Materials Provided 

The contents of the Mitomic  Prostate Test Real-Time PCR Kit is sufficient for 21 samples (96 reactions) in one run or 

7 samples (40 reactions) in three runs.  

The Mitomic Prostate Test Real-Time PCR Kit constitutes a ready-to-use system for the detection of a 3.4 kb 

mitochondrial DNA deletion in human plasma specimens using real time polymerase chain reaction (qPCR) on the 

QuantStudio 5 Real-Time PCR System (96 well, 0.2 mL) or the Applied Biosystems 7500 Real-Time PCR System 

instruments.  

Kit contents 

Mitomic Prostate Test Real-Time PCR Kit 

Catalog number 100-01 

Number of reactions 96 

Number of samples 21 

Color Identity Volume 

Green PCR Master Mix 1 x 1368 µl 

Blue 3.4 kb DEL Primers 1 x 103µl 

Red 18S rRNA Primers 1 x 39µl 

Yellow Calibrator 1 x 63 µl 

Black NTC 1 x 63 µl 

Clear PCR Water 1 x 579 µl 

Mitomic Prostate Test Real-Time PCR Kit Flyer 1 

PCR Master Mix 
This component contains all reagents needed for the amplification of both targets, except primers and template.i.e. Taq 

Polymerase, reaction buffer, MgCl2, dNTPs, and  SYBR Green I Dye.  

3.4 kb DEL Primers 
This component contains both Forward & Reverse primers for the detection of the 3.4 kb deletion sequence. These 

primers are chemically synthesized oligonucleotides, with a length of about twenty bases that hybridize to the target 

DNA (the 3.4 kb deletion sequence) which is then copied by the polymerase.  

18S rRNA Primers 
This component contains both Forward & Reverse primers for the detection of the 18S rRNA sequence. These primers 

are chemically synthesized oligonucleotides, with a length of about twenty bases that hybridize to the target DNA (the 

18S rRNA amplicon) which is then copied by the polymerase.  

  Mitomic® Prostate Test Real-Time PCR Kit

  Mitomic® Prostate Test Real-Time PCR Kit Flyer

100-02
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Consumables for QIAcube HT
l  QIAamp 96 DNA QIAcube® HT Kit (cat. no.51331)
l  QIAcube® HT Plasticware (cat. no.950067)
l  Elution Microtubes RS (cat. no.120008)
l  S-Blocks (cat. no.19585)
l  Reagent Trough with Lid 70ml / 170ml (cat. no. 990554 / 990556)

Reagents for manual DNA extraction
l  QIAamp® DNA Blood Mini Kit (cat. no. 51104 or 51106)

Equipment and consumables for quantitative PCR
l  QuantStudio™ 5 Real-Time PCR System†  
l  7500 Fast Real-Time PCR System†

l  7500 Real-Time PCR System†

l  96 well plate for QuantStudio™ 5 Real-Time PCR System (Applied Biosystems  
 MicroAmp™ EnduraPlate™ Optical 96-Well Clear Reaction Plates with  
 Barcode - Cat N° 15273005 (formerly 4483354))
l  96 well plate for 7500 Fast Real-Time PCR System (Applied Biosystems™  
 MicroAmp™ Fast Optical 96-Well Reaction Plate, 0.1mL - Cat N°  12142000  
 (formerly 4346906))
l  96 well plate for 7500 Real-Time PCR System (Applied Biosystems™  
 MicroAmp™ Optical 96-Well Reaction Plate with Barcode, 0.2mL -  
 Cat N°  10407314 (formerly 4306737))
l  Sealing Foil (Applied Biosystems MicroAmp™ Optical Adhesive Film -  
 Cat N°4360954)

General laboratory equipment
l  Pipets 5-1000µL(adjustable) and sterile pipet tips with filters†

l  Vortex mixer
l  Benchtop centrifuge with rotor for 2 ml reaction tube

*Recommended chemicals and/or equipment are potentially hazardous. Ensure that appropriate 
personal protective equipment is worn and that suitable protective measures are taken before use.
†Ensure that the equipment has been properly maintained (and the cleaning operation has been 
performed) and calibrated according to the manufacturer’s recommendations.

Warnings and Precautions
Safety information
When working with chemicals, a suitable lab coat, protective disposable 
powder-free gloves, and protective goggles should always be worn. For more 
information, the appropriate Product Safety Information Sheet (PSIS) should be 
consulted. Product Safety Information Sheets for the kit and components are 
available for viewing or printing online in convenient and compact PDF format  
www.mdnalifesciences.com/mitomic-tests

Universal safety precautions must always be followed. All samples should be 
treated as potentially hazardous and handled accordingly. Sample and assay 
waste must be discarded according to your local safety regulations.

General precautions
Attention must be paid to the following:

l  Use of qPCR tests require good laboratory practices that are dedicated 
to molecular biology and are compliant with applicable regulations and 
relevant standards.

l  Expiration dates printed on the box and labels of all components must be 
noted. Expired, incorrectly stored or transported Mitomic® Prostate Test 
Real-Time PCR Kit and associated reagents or consumables should not 
be used. Validity must be checked before use.

l  Caution must be observed to ensure correct sample testing with 
emphasis on wrong sample entry, loading error, and pipetting error.

l  Samples must be handled in a systematic way at all times to ensure 
correct identification and to maintain traceability.

l  Tubes must be kept closed whenever possible during manual steps to 
avoid contamination.

l  Positive and/or potentially positive material must be stored separate 
from all other components of the kit.

l  PCR reaction mix should be protected from light as it contains SYBR® 
Green I dye.

l  The components should be mixed after thawing (by pipetting repeatedly 
up and down or by pulse vortexing) followed by brief centrifugation. 
No foam or bubbles should be present in the reagent tubes.
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l  Repeated thawing and freezing of the eluate should be avoided, as this 
may reduce assay performance.

l  Components from kits with different lot numbers must not be mixed.

l  Microbial and nuclease (DNase/RNase) contamination of the specimen 
and the components of the kit must be avoided.

l  DNase/RNase-free disposable pipet tips with aerosol barriers must 
always be used.

l  Separate and segregate the working areas for specimen preparation, 
reaction setup and amplification/detection activities. The workflow in the 
laboratory should proceed in a unidirectional manner. Disposable gloves 
must always be worn in each area, and must be changed before entering 
different areas.

l  Supplies and equipment must be dedicated to each separate working 
area and must not be moved  from one area to another.

l  Post amplification PCR plates must not be opened in order to avoid 
carry-over contamination.

l  Additional controls may be tested according to guidelines 
or requirements of local, state and/or federal regulations or 
accrediting organizations.

l  Equipment maintenance must be up to date. 

l  The workflow must proceed continuously from one part to the next. 

Shipping Conditions
The Mitomic® Prostate Test Real-Time PCR Kit is shipped on dry ice. If any 
component of the Mitomic® Prostate Test Real-Time PCR Kit is not frozen 
on arrival, if the outer packaging has been opened during transit, or if the 
shipment does not contain a packing note or the reagents, the local distributor 
should be contacted.

Reagent Storage and Handling
The components of the Mitomic® Prostate Test Real-Time PCR Kit should 
be stored immediately upon receipt at -30°C to -15°C in a constant 
temperature freezer and protected from light. Components are stable until 
the expiration date stated on the label. The in use stability is 6 months after 
reagent’s opening. 

Repeated thawing and freezing (>3 x) should be avoided, as this may reduce 
assay sensitivity. 

Specimen Handling, Storage, and Preparation
The Mitomic® Prostate Test Real-Time PCR Kit is for use with DNA samples 
extracted from plasma samples only. Plasma is obtained from blood samples 
collected in K2-EDTA tubes. 

Plasma samples:
Collect whole blood samples into commercially available K2-EDTA tubes, filled 
to the container’s target volume and perform plasma separation as soon as 
possible after blood collection. Separate plasma by centrifugation for 20 minutes 
at 1900 x g preferably using a refrigerated centrifuge set to 4°C. The resulting 
supernatant is designated plasma.  
Following centrifugation, it is important to immediately transfer the liquid 
component (plasma) into a DNAse/RNAse-free polypropylene tube taking care 
to avoid disturbing the buffy coat layer. The samples should be maintained  
at 2 to 8°C while handling. 

If plasma will be used for nucleic acid extraction on the same day, store at 2 
to 8°C until further processing. For longer storage, it is recommended to freeze 
aliquots at -20°C or -90°C to -65°C.

Fresh plasma:  
l  Can be transported at 2 to 8°C for no more than 24 hours before  
 DNA extraction. 

l  Should be stored at 2 to 8°C for no more than 24 hours before  
 DNA extraction.

l  May be stored at  –90 to –65°C if long-term storage is required. 

l  Label, handle, and store blood and plasma samples in a controlled   
 manner, according to local procedures. 
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Plasma samples:
Frozen plasma:  

l  Should be transported on dry ice.

l  May be stored at  –90 to –65°C if long-term storage is required. 

l  Label, handle, and store blood and plasma samples in a controlled 
 manner, according to local procedures. 

Frozen plasma samples are to be thawed and prepared according to the 
following instructions:  

l  Remove the Plasma samples from the freezer.
l  Place the plasma aliquots in a cold block and thaw at 4°C.
l  Place the thawed plasma samples in the cold block into a Class II  
 biosafety cabinet.
l  Mix each thawed plasma sample by inverting the tube 5 times.

Frozen plasma must not be thawed more than once. Repeated freeze–thawing 
leads to denaturation and precipitation of proteins, potentially resulting in 
reduced yields of circulating cell-free nucleic acids. It is not recommended to 
store plazma in a frost-free freezer.

In case of cryoprecipitates, centrifuge the plasma sample for 5 min at 16,000 x 
g [in fixed angle rotor] and 4°C temperature setting. Remove supernatant to a 
new tube, and then proceed to the DNA extraction protocol.

DNA samples:
l  Following isolation, purified DNA may be stored at -30 to -15°C  
 or lower (-90 to -65°C) if long-term storage is required. 
l  Label, handle, and store DNA samples in a controlled manner,  
 according to local procedures. 

Procedure
Protocol for DNA isolation using the QIAamp® DNA Blood Mini Kit
Instructions outlined in the QIAamp® DNA Blood Mini Kit Handbook should be 
followed using  200µl of plasma as the input and 200µl of the elution buffer 
provided with the kit for the elution step (AE buffer).
Note: For the elution step, incubaTe at room temperature (15-25°C) for 5 min.

Buffer preparation:
Buffer AL : (RT, 15-25°C)

- Mix Buffer AL thoroughly by shaking before use. 
- Buffer AL is stable for 1 year when stored at room temperature.

Note: Do not add protease directly to Buffer AL.

Buffer AW1 : (RT, 15-25°C) 
- Buffer AW1 is supplied as a concentrate. Before using for the first 

time, add ethanol (96-100%) as indicated on the bottle.
- Buffer AW1 is stable for 1 year when stored closed at RT.

Buffer AW2 : (RT, 15-25°C)
- Buffer AW2 is supplied as a concentrate. Before using for the first 

time, add ethanol (96-100%) to Buffer AW2 concentrate as indicated 
on the bottle.

- Buffer AW2 is stable for 1 year when stored closed at RT.

Things to do before starting:
l  Equilibrate samples to room temperature (15-25°C).
l  Heat a water bath or heating block to 56°C for use in step 4.
l  Equilibrate Buffer AE or distilled water to room temperature for elution 

in step 11.
l  Ensure that Buffer AW1, Buffer AW2, and QIAGEN Protease have been 

prepared according to the instructions of kit’s handbook.
l  If a precipitate has formed in Buffer AL, dissolve by incubating at 56°C.
l  Prepare & number/label all tubes needed.
l  Aliquot ethanol.
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Procedure:
1. For each sample to be extracted, pipet 20 µl Protease into the bottom  

of a 1.5 ml microcentrifuge tube.
2. Add 200 µl of plasma to the microcentrifuge tube.
 Note: The use of a Negative Extraction Control (NEC) in each extraction run is required.  

For this purpose, add 200 µl of elution buffer (AE) to a microcentrifuge tube.
 Note: It is possible to add Protease to samples that have already been dispensed into 

microcentrifuge tubes. In this case, it is important to ensure proper mixing after adding  
the enzyme.

3. Add 200 µl Buffer AL to the sample. Mix by pulse-vortexing for 15 s to 
yield a homogeneous solution.

4. Incubate at 56°C for 10 min.
 Note: DNA yield reaches a maximum after lysis for 10 min at 56°C. Longer incubation times 

have no effect on yield or quality of the purified DNA.

5. Briefly centrifuge the 1.5 ml microcentrifuge tube to remove drops from 
the inside of the lid.

6. Add 200 µl ethanol (96-100%) to the sample, and mix again by 
pulse-vortexing for 15 s. After mixing, briefly centrifuge the 1.5 ml 
microcentrifuge tube to remove drops from the inside of the lid.

7. Carefully apply the mixture from step 6 to the QIAamp® Mini spin 
column (in a 2 ml collection tube) without wetting the rim. Close the cap, 
and centrifuge at 6000 x g for 1 min.

8. Place the QIAamp® Mini spin column in a clean 2 ml collection tube 
(provided with QIAGEN kit), and discard the tube containing the filtrate.

9. Carefully open the QIAamp® Mini spin column and add 500 µl Buffer 
AW1 without wetting the rim. Close the cap and centrifuge at 6000 x g 
for 1 min.

10. Place the QIAamp® Mini spin column in a clean 2 ml collection tube 
(provided with QIAGEN kit), and discard the collection tube containing 
the filtrate.

11. Carefully open the QIAamp® Mini spin column and add 500 µl Buffer 
AW2 without wetting the rim. Close the cap and centrifuge at full speed 
(20,000 x g) for 3 min.

12. Recommended: Place the QIAamp® Mini spin column in a new  
2 ml collection and discard the old collection tube with the filtrate. 
Centrifuge at full speed for 1 min.

 Note: This step helps to eliminate the risk of possible Buffer AW2 carryover.

13. Place the QIAamp® Mini spin column in a clean 1.5 ml microcentrifuge 
tube, and discard the collection tube containing the filtrate. Carefully 
open the QIAamp® Mini spin column and add 200 µl of Buffer AE.

14. Incubate at room temperature (15-25°C) for 5 min, and then centrifuge  
at 6000 x g for 1 min.

15. Store the DNA at -30 to -15°C or lower (-90 to -65°C) if long-term 
storage is needed.

Protocol for DNA isolation using the QIAamp® 96 DNA QIAcube HT 
Instructions outlined in the QIAamp 96 DNA QIAcube® HT Handbook should be 
followed using 200µl as the plasma input and 200µl of the elution buffer provided 
with the kit for the elution step.
Note: It is not recommended to perform the final step with the TopElute fluid.   
Note: Analyse only samples with a “valid” status.

Important points before starting:
l  Ensure that you are familiar with operating the QIAcube® HT. Refer to the 

user manuals supplied with your instrument for operating instructions. 
l  Optional maintenance is not mandatory for instrument function, but is 

highly recommended to reduce risk of contamination. 
l  QIAcube® HT Prep Manager protocol files (file extension *.qpmx), 

which contain all the information required to perform a run on the 
QIAcube® HT instrument, are available from https://www.qiagen.
com/fr/shop/automated-solutions/sample-preparation/qiacube-
ht/#orderinginformation, under the Resources tab.

Things to do before starting:
l  Ensure all reagents and samples are equilibrated to room temperature 

(15-25°C). 
l  Check for precipitates in reagents. If a reagent contains precipitates, 

incubate at 37°C with gentle shaking to dissolve. Avoid vigorous shaking, 
which causes foaming. 

l  Check that Buffer ACB, Buffer AW1 and Buffer AW2 have been prepared 
according to the instructions in "provider’s handbook". 

l  When working with difficult samples, use a vacuum performance check 
to check if all liquid has passed through the membrane. 

l  Ensure that QIAcube® HT Prep Manager Software is installed and that 
the relevant version of the QIAamp® 96 DNA QIAcube® HT protocol is 
available on the computer.



10

12. Insert the elution plate into the QIAcube® HT, removing the lid.

13. Click start to begin the extraction.
 Note: Before launching the extraction run, review the pre-report to ensure that run settings 

correspond to settings described in this protocol.

14. Follow the onscreen prompts.

15. At the end of the run, place the lid on the elution plate, remove from 
QIAcube® HT and seal with sealing foil. 

16. Label the elution plate and store in a -20C freezer.

17. At the completion of a run, a post-run report is automatically generated 
by the software. Report includes a summary of the experiment 
(protocol used, volume input and output, plate layout, failure during 
the extraction…) and it is recommended to save the report after each 
extraction run. In case an error happened during the extraction run, it 
will be listed and described in the “Exceptions” part of the report.

18. Remove and dispose of the reagent troughs, S-Block and vacuum plate.

19. Clean down the QIAcube® HT with Surface Decontaminant.

20. Wash the removable tip shoot and vacuum chamber. 

21. Close down the QIAcube® HT following the onscreen cleaning 
instructions washing out the pump reservoir in the process.

22. Perform maintenance as required by the manufacturer.

Procedure:
1. Transfer 200 µl of each plasma sample into the QIAcube® HT S-Block.
 Note: A Negative Extraction Control (NEC) in each extraction run is required. For this 

purpose, transfer 200 µl of elution buffer into the QIAcube® HT S-Block.

2. Seal the S-block with silver foil and place on ice while you set up the 
QIAcube® HT.

3. Turn on the QIAcube® HT.

4. Clean down with a Surface Decontaminant to eliminate DNA 
and DNase.

5. Turn on the UV cycle and run for 15 mins.

6. Load 2x boxes of QIAcube® HT filter tips, make sure they are shown as 
available on the software setup.

7. Load 2x 170ml reagent troughs, and 4x 70 ml reagent troughs into the 
appropriate positions as shown on the software setup. 

8. Run the setup wizard and select the appropriate number of columns 
depending on the number of extractions being run. 

9. Insert the extraction plate after sealing any unused wells with the 
sealing film from the QIAcube HT plasticware kit.

10. Add the appropriate volumes of AW1, AW2, Ethanol, AE, ACB to the 
troughs as indicated by the software. 

11.  Make up the VXL + Proteinase k, as indicated depending on the number 
of samples to be extracted, and add to the appropriate trough.

Sample 24 32 40 48 56 64 72 80 88 96

Buffer VXL (mL) 2.48 3.2 4 4.72 5.44 6.16 6.88 7.68 8.4 9.12

Proteinase K (µL) 620 800 1000 1180 1360 1540 1720 1920 2100 2280



11

Protocol for DNA isolation on the QIAsymphony® SP 
Instructions for the QIAsymphony® DSP DNA Instructions for Use (Handbook) 
should be followed using 300 µl of plasma input and 200 µl of the elution buffer 
provided with the kit for the elution step.
Note: Use of a 2 ml Microtube for Sample tubes (e.g. 2 ml sample tubes with screw caps, Sarstedt® 
cat. no. 72.693, or without caps, Sarstedt® cat. no. 72.608 or Sarstedt® cat. no. 72.694) with the 
following adapter (3b ref: 9242083) is recommended.  
Note: Analyse only samples with a “valid” status.

Important points before starting:
l  Plasma volume to be extracted is 200 µl but 300 µL is necessary  

(100 µL of dead volume).
l  Ensure that you are familiar with operating the QIAsymphony® 

SP. Refer to the user manuals supplied with your instrument for 
operating instructions. 

l  Optional maintenance is not mandatory for instrument function, but is 
highly recommended to reduce risk of contamination. 

l  Before using a reagent cartridge for the first time, check that Buffers 
QSL1 and QSB1 do not contain a precipitate. If necessary, remove the 
troughs containing Buffers QSL1 and QSB1 from the reagent cartridge 
and incubate for 30 minutes at 37°C with occasional shaking to dissolve 
precipitate. Make sure to replace the troughs in the correct positions. 
If the reagent cartridge is already pierced, make sure that the troughs 
are sealed with Reuse Seal Strips and incubate the complete reagent 
cartridge for 30 minutes at 37°C with occasional shaking in a water bath. 

l  Try to avoid vigorous shaking of the reagent cartridge (RC) 
otherwise foam may be generated, which can lead to liquid-level 
detection problems.

Things to do before starting:
l  Make sure that the required adapters are precooled to 2-8°C.
l  Before starting the procedure, ensure that the magnetic particles are 

fully re-suspended. Vortex the trough containing the magnetic particles 
vigorously for at least 3 minutes before first use.

l  Make sure that the piercing lid is placed on the reagent cartridge and that  
the lid of the magnetic-particle trough has been removed or, if using a 
partially used reagent cartridge, make sure the Reuse Seal Strips have 
been removed.

l  Make sure to open the enzyme tubes.
l  If samples are bar coded, orient samples in the tube carrier so that the bar 

codes face the bar code reader at the left side of the QIAsymphony® SP.
l  Store cartridge & enzyme rack at RT.

Protocol:
1.   Switch on the QIAsymphony® SP and wait until the “Sample Preparation” 

screen appears and the initialization procedure has finished ( ≈15 minutes). 
During this time, thaw samples & prepare labels.

2.  Log In. Click on the “wizard” button. 
3.  Choose the assay (DNA Blood), the protocol (Blood_200_V7_DSP) & enter the 

number of samples that will be processed. Click on “Next”. The QIAsymphony® 
will calculate the volume of reagents and the consumables needed.

4.  Prepare the QIAsymphony® SP instrument 
 a.  Waste drawer: 
  i. Check that the waste bottle is empty and the waste tips disposal too. 
  ii. Place the number of waste unit boxes as noted on the  

  QIAsymphony® SP instrument. 
  iii. Click on “Next”. 
 b. Eluate drawer: 
  i. Choose the elution slot (#1 = cooled), load the adaptator “elution  

  microtube rack QS” into the “Eluate” drawer.
  ii. Touch the « Edit ID » button and scan the plate bar code. 
  iii. Place the elution plate (remove the base) on the adapter (A1 on A1) 
  iv. Click on “Next”.
 c. Reagents & Consumables drawer: 
  i. Place the reagent cartridge on the holder. 
  ii. In case of a first use, place the piercing lid and take out the  

  magnetic beads “bottle”. 
  iii. Open the PK tubes and place the enzyme rack onto the  

  reagent cartridge. 
  iv. Vortex the magnetic beads (3 min) and then place it on the  

  reagent cartridge. 
  v. Place the reagent cartridge in the QIAsymphony® SP.
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   vi. Place the number of rod cover & sample prep unit box as  
    indicated on the QIAsymphony® SP screen. 
   vii. Do the same for tips. 
   viii. Click on “Next”. 
 During the scan, prepare the samples (see point 5)

 5. Prepare the samples 
  a. Take one tube carrier and place 2 ml adapters (3b ref: 9242083) on  
   the tube carrier.
  b. Vortex samples to homogenize. 
  c. Transfer 300 µl of the each plasma sample to be extracted into  
   a 2 ml Microtube (Sarstedt®) 
  Note: A Negative Extraction Control (NEC) in each extraction run is required. For this  
  purpose, transfer 300 µL of elution buffer into a Microtube 2 ml with cap (Sarstedt®)
  d. Place all tubes without caps in the sample carrier.

 6. Load the samples into the “Sample” drawer of the  
  QIAsymphony® SP instrument 
  a. On the QIAsymphony® SP screen, select the sample tube carrier  
   type “Use tube carrier” Click on “Next”. 
  b. Select the slot. 
  c. Open the sample drawer, the first arrow should be green. Load the  
   carrier on the drawer, wait at the stop position. When the arrow is  
   blinking, push the carrier. 
  d. The arrow should become orange.

 7. Enter the required information on the QIAsymphony® SP.
  a. Sample info:
   i. Change default tube format (choose “Select All” button and  
    select “Tube Insert”; then choose SAR#72.694 under “3B” 
    (adaptor type) subtab). 
   ii. Click on “ID/Type”, select and name the samples (unique name 
    per sample).
  b. Protocol to be run: 
   i. Choose “Select All” button and select “DNA Blood_200_V7_DSP 
    for whole blood sample.
  c. Elution volume: 200µl. 
 Status will change from LOADED to QUEUED

 8. Press the “Run” button to start the process. The run is finished when the  
  status change from “RUNNING” to “COMPLETE”.
  Note: Before launching the extraction run, it is recommended to review the pre-report to  
  ensure that run settings correspond to settings described in this protocol.

 9. Remove the elution tubes and seal them. Don’t forget to remove the  
  eluates on the QIAsymphony® SP.

 10. Export file report
  a. Connect the USB Key on the instrument. 
  b. Click on the “tools” button, select “results files” and click on “transfer”. 
  c. Keep the name of file export, which contains the date when the  
   eluate rack was removed and the reference of elution microtubes:  
   yyyy-mm-dd hh:mm:ss_ Elution rack ID.

 11. Check the “Validity of result” column for each sample on the  
  QIAsymphony® SP result file.
  a. If the status is valid: Proceed to DNA transfer.
  b. If the status is unclear: Check the issue.
  c. If the status is invalid: Sample is rejected. Repeat the extraction step  
   for this sample.

 12. Optional: Transfer DNA samples into labeled tubes (Nuclease-free).

 13. If Reagent Cartridge is only partially used, seal it & store  @ RT  
  (~4 weeks after opening).

 14. Clean the QIAsymphony® SP, following the QIAsymphony® SP  
  handbook recommendation and switch off the instrument.

 15. Perform maintenance as required by the manufacturer.
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Protocol: PCR assay set-up 
The Mitomic® Prostate Test Real-Time PCR Kit provides sufficient volume of 
reagents for up to 3 separate experiments.  We recommend testing at least 
seven DNA samples in the same experiment to optimize the use of the controls 
and primers mixes. The scheme in FIGURE 4 shows an example of a full plate 
experiment (21 samples) & FIGURE 5 an example of a plate with 7 samples.
Important note: 18S rRNA is tested in a single replicate (dark blue on FIGURE 4 and FIGURE 5),  
3.4 kb deletion is tested in triplicate (clear grey on FIGURE 4 and FIGURE 5).

FIGURE 4 : FULL PLATE WITH 21 SAMPLES  
 
 
 
 
 

 
 
 
 
 
 

 
 

FIGURE 5 : PLATE WITH 7 SAMPLES 

 

 

 

 
 

Things to do before starting:
l  Clean the bench area dedicated for PCR mix preparation to ensure no 

template or nuclease contamination. 

 1 2 3 4 5 6 7 8 9 10 11 12

A 01 09 17 01 01 01 09 09 09 17 17 17
B 02 10 18 02 02 02 10 10 10 18 18 18
C 03 11 19 03 03 03 11 11 11 19 19 19
D 04 12 20 04 04 04 12 12 12 20 20 20
E 05 13 21 05 05 05 13 13 13 21 21 21
F 06 14 NEC* 06 06 06 14 14 14 NEC NEC NEC
G 07 15 NTC 07 07 07 15 15 15 NTC NTC NTC
H 08 16 Calibrator 08 08 08 16 16 16 Calibrator Calibrator Calibrator

Procedure:
1. Thaw all reagents at 4°C or at room temperature for a few minutes then 

place at 4°C until use, mix (by repeated up and downpipetting or by quick 
vortexing) and centrifuge briefly.

2. Prepare the PCR master mix according to the number of samples being 
processed.

3. Table 1 & 2 describe the pipetting scheme for the preparation of a 
reagent mix, calculated to achieve a final reaction volume of 20 µl.  
A pre-mix is prepared, according to the number of reactions. Extra 
volumes are included to compensate for pipetting error.

Note: Do not use reaction volumes (reaction mix plus sample) of less than 20 µl.

TABLE 1 : PREPARATION OF 18S RRNA PCR MASTER MIX 

TABLE 2 : PREPARATION OF 3.4 KB DELETION PCR MASTER MIX

Component 1 reaction  
(µl)

Pre-mix 18S rRNA (µl)  
7 samples +  
3 Controls  

(10 + 1* rxn)

Pre-mix 18S rRNA (µl)  
21 samples +  

3 Controls 
(24 + 3* rxn)

PCR Master Mix 10 110 270

18S RNA Primer 0.8 8.8 21.6

PCR Water 4.2 46.2 113.4

Sample, control 5 5 each 5 each

Total Volume 20 20 each 20 each

Component 1 reaction  
(µl)

Pre-mix 3.4 kb 
deletion (µl) 
7 samples +  
3 Controls  

(30 + 3* rxn)

Pre-mix 3.4 kb 
deletion (µl)  
21 samples +  

3 Controls  
(72+ 8* rxn)

PCR Master Mix 10 330 800

3.4 kb DEL Primer 0.92 30.36 73.6

PCR Water 4.08 134.64 326.4

Sample, control 5 5 each 5 each

Total Volume 20 20 each 20 each

 1 2 3 4 5 6 7 8 9 10 11 12

A 01 NTC 01 01 01 NTC NTC NTC
B 02 Calibrator 02 02 02 Calibrator Calibrator Calibrator

C 03 03 03 03
D 04 04 04 04
E 05 05 05 05
F 06 06 06 06
G 07 07 07 07
H NEC* NEC NEC NEC

*It is required to test NEC in qPCR once, to validate the extraction run   18S rRNA mix 
 3.4 kb deletion mix

*It is required to test NEC in qPCR once, to validate the extraction run   18S rRNA mix 
 3.4 kb deletion mix

*Dead volume
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4. Dispense 15 µl of the 3.4 kb deletion Pre-mix & 18S rRNA Pre-mix into 
the 96 wells plate according to the sample layout as shown in FIGURE 
4 & FIGURE 5. Reverse pipetting is recommended to distribute PCR 
Master Mixes.

2. Add 5 µl of DNA template or controls (Calibrator, NEC or NTC) according to 
the sample layout as shown in FIGURE 4 & FIGURE 5 (total volume 20 µl).

3. Mix gently, by pipetting up and down.
4. Seal the plate with an optical quality film without forming any bubbles. 
5. Centrifuge the plate briefly to collect components at the bottom of 

the reaction wells. Once done, carefully process the plate to qPCR 
without shaking  it. 

Protocol: PCR on the QuantStudio™ 5 Real-Time PCR System 
Important points before starting:

l  Take time to familiarize yourself with the QuantStudio™ 5 instrument 
before starting the protocol. See the instrument module user manual.

l  The MPT™™ kit is to be used with the 1.4.2 software version of the 
QuantStudio™ 5 Real-Time PCR System.

Things to do before starting:
Note: Return all the Kit components to the freezer to avoid any degradation of material.

Procedure:
1.   Turn on the QuantStudio™ 5 Real-Time PCR System instrument. 
2.  Load the plate into the QuantStudio™ 5 Real-Time PCR System  

 instrument.
3.  Start the QuantStudio™ 5 Real-Time PCR System software.
4.  Click on “Create New Experiment”.
5.  In “Properties” tab, 
  a. Name: Enter a name for your experiment.
  b. Instrument Type: Select the cycler to be used “QuantStudio™ 5 System”.
  c. Block Type: Select the block to be used “96-Well 0.2-mL block”.
  d. Experiment type: select “Comparative Ct (∆∆Ct).
  e. Chemistry: select “SYBR Green Reagents”.
  f. Run Mode: select “Standard”.
  g. Click on “Next”.

6. In “Method” tab,
 a. Program the QuantStudio™ 5 Real-Time PCR System instrument with  

 the thermal cycling program as indicated in TABLE 3. 
 b. Enter a volume of 20µl.
 c. On the Melt curve stage, select the “Step and Hold” method.
 d. Click on “Next”.
7. In “Plate” tab, enter the sample names and the targets.
 a. Add 2 targets and rename it as “18S rRNA” and “3.4 kb DEL”.
 b. Reporter should be “SYBR” and Quencher “None”, Passive Reference  

 is “ROX”.
 c. Choose one color for each  target in order to be able to distinguish  

 them during analysis.
 d. Add as many samples as you wish to test and enter the sample names. 
 e. Assign a target and a sample to each well.
 f. Click on “Next”.

 Important Note: Please make sure that 18S rRNA target is tested in single replicate for each  
 sample & control, and 3.4 kb DEL target is tested in triplicate for each sample & control.
 Note: Sample and Target can also be imported: file  Import plate set-up. In the “Select   
 file” dialog box, open the corresponding file and click “Select”. After successful file selection,  
 click the “Apply” button. Confirm your choice by clicking on “Yes”. A dialog box will appear to  
 confirm that the import has been successful.

8. In the “Run” tab, click the “Start run” button.
9. When the run is finished, in the “Results” tab, click on the analysis settings 

(icon on the right top corner) and select “Relative threshold” in the “Ct 
settings” tab to obtain Crt values instead of Ct. Press “Apply”. 

10. In the “Export” Tab, select the location for data storage and click on 
“Export”. The report will be generated and stored automatically.

11. Save the report to have the whole summary of your experiment. For this 
purpose, Click on File  Print report. The report will include all information 
(experiment summary, thermal protocol, plate layout, results, melt 
curves…).

12. Unload the QuantStudio™ 5 Real-Time PCR System instrument and 
discard the plate according to your local safety regulations.

13. Perform maintenance as required by the manufacturer.
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TABLE 3 : QUANTSTUDIO™ 5 REAL-TIME PCR SYSTEM PCR CYCLE PROGRAM 

 

Protocol: qPCR on the 7500 Fast Real-Time PCR System 
(Standard Mode) or the 7500 Real-Time PCR System 
Important points before starting:

l  Take time to familiarize yourself with the 7500 Fast Real-Time PCR 
System (or 7500 Real-Time PCR System) before starting the protocol.  
See the instrument module user manual.

l  The MPT™ Real-Time PCR kit is to be used with the 2.3 software version 
of the 7500 Fast Real-Time PCR System or 7500 Real-Time PCR System.

Things to do before starting:
Note: Return all the Kit components to the freezer to avoid any degradation of material.

Procedure:
1.   Turn on the 7500 Fast Real-Time PCR System instrument.
2.   Load the plate into the 7500 Fast Real-Time PCR System instrument.
3.  Start the 7500 Fast Real-Time PCR System software.
4.  Click on “Advanced set-up”.

5.  In “Experiment Properties” tab, 
 a. Name: Enter a name for your experiment.
 b. Instrument Type: Select the cycler to be used “ABI 7500  

 Fast  (96 wells)”.
 c. Experiment type: Select “Quantitation - comparative ∆∆Ct”.
 d. Reagents: select “SYBR Green Reagents”.
 e. Ramp Speed: select “Standard”. 

6. In “Plate set-up” tab, 
 a. In “Define Target and Sample” tab.
  i. Add 2 targets and rename it as “18S rRNA” and “3.4 kb DEL”.
  ii. Reporter should be “SYBR” and Quencher “None”.
  iii. Choose one color for each target in order to be able to  

  distinguish them during analysis.
  iv. Add as many samples as you wish to test and enter the  

  sample names. 
 b. Use the “Assign Target and Sample” tab, to assign a target and a  

 sample to each well.
 Important Note: Please make sure that 18S rRNA target is tested in single replicate for each  
 sample & control, and 3.4 kb DEL target is tested in triplicate for each sample & control.
 Note: Sample and Target can also be imported: file  Import plate set-up. In the “Select file”   
 dialog box, open the corresponding file and click “Select”. After successful file selection, click 
 the “Apply” button. Confirm your choice by clicking on “Yes”. A dialog box will appear to   
 confirm that the import has been successful.

7. In “Run Method” tab, 
 a. program the 7500 Fast Real-Time PCR System instrument with the   

 thermal cycling program as indicated in Table 4. 
 b. enter a volume of 20 µl.
 c. On the Melt curve stage, select the “Step and Hold” method.

8. Click on the “Start run” button.

9. When the run is finished, click on the “Export” icon, select the data to export 
and the location, and then click “start export”.

10. Save the eds file. This file provides Ct values and will be uploaded  
to Thermofisher Cloud later to obtain Crt values.  
(See section Crt generation for 7500 Fast Real-Time PCR System  
(Standard Mode) or 7500 Real-Time PCR System results).

Cycles Melt Temp Time Acquisition Stage

1 N/A 95°C 3 min None Hold Stage

45

N/A 95°C 30 sec None

PCR stageN/A 65.5 °C 30 sec None

N/A 72°C 30 sec YES

1
+0.5°C

70°C 5 sec None Melt curve 
stage1 95°C 5 sec YES

1 N/A 72°C 7 min None
Hold Stage

1 N/A 10°C 10 min None



16

11. Save the report to have the whole summary of your experiment. For this 
purpose, Click on File  Print report. The report will include all information 
(experiment summary, thermal protocol, plate layout, results, melt 
curves…).

12. Unload the 7500 Fast Real-Time PCR System instrument and discard the 
plate according to your local safety regulations.

13. Perform maintenance as required by the manufacturer.

TABLE 4 : 7500 FAST REAL-TIME PCR CYCLE PROGRAM

 
 
 
Interpretation of results
Crt description
During qPCR, the amplified DNA is fluorescently labelled with the SYBR® 
green I dye and the amount of the fluorescence released during amplification 
is directly proportional to the amount of amplified DNA. Fluorescence is 
monitored during the whole PCR process (along the 45 cycles). If a sample 
contains more target sequence the fluorescence will be detected in fewer 
cycles. The cycle in which fluorescence can be detected above baseline is 
termed quantitation cycle (Cq for short) and is the basic result of qPCR: lower 
Cq values mean higher initial copy numbers of the target. The relative threshold 
method calculates Cq values for each individual amplification curve, named 
Crt, and no information is needed from the other curves.

Crt generation for 7500 Fast Real-Time PCR System (Standard 
Mode) or 7500 Real-Time PCR System results: 

1. LogIn to your thermofisher Cloud account.
2. Upload your eds file using the “Upload files” tool.
3. Go to the “Data connect” and choose the uploaded file with double click.
4. Click on “Open existing experiment” and select the eds file that you 

have uploaded.
5. In the “Results” tab, click on the analysis settings icon  and select “Use 

CRT” in the “Cq settings” tab to obtain Crt values instead of Ct. Press 
“Finish & Analyze”. 

6. In the “Export” Tab, select the location for data storage and click on  
“Export”. The excel report will be generated and stored automatically.

7. To generate report in .pdf format, select “Actions” in “Export” tab.
 Note: The generated file with Crt value will not contain the Tm values. Retaining the report   
 file obtained with the 7500 Fast Real-Time PCR System to keep record of the Tm values   
 is recommended.

Quality checks & interpretation of data generated
For automated interpretation of results using the Mitomic® Prostate Test  
Real-Time PCR Kit, an excel file can be downloaded from our website  
www.mdnalifesciences.com/mitomic-tests. 

To use the automated interpretation, in your report, go to the “Results” tab  
and copy/ paste the ID, Target, Crt and Tm values into the corresponding  
columns. Enter the Calibrator assigned value in order to calibrate your data.  
The Calibrator assigned value is reported in the CoA (unique for each lot  
of MPT™ kit) and can be found on our website  
www.mdnalifesciences.com/mitomic-tests.

To determine assay validity, the run controls, i.e. Calibrator (Positive control), 
No Template Control and Negative Extraction Control are analysed. Validity for 
each control is based on compliance of Crt and Tm values with pre-defined 
specifications (see TABLE 5).

To determine sample validity, the samples are analysed based on compliance of 
Crt and Tm values with pre-defined specifications (see TABLE 6).

Cycles Melt Temp Time Acquisition Stage

1 N/A 95°C 3 min None Hold Stage

45

N/A 95°C 30 sec None
Cycling 
stageN/A 65.5 °C 30 sec None

N/A 72°C 30 sec YES

1
+0.5°C

70°C 30 sec None

Melt curve 
stage

1 95°C 30 sec YES

1 N/A 72°C 7 sec None

1 N/A 10°C 10 min None
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TABLE 5: RUN VALIDITY CRITERIA TABLE 6: SAMPLE VALIDITY CRITERIA 

In case of invalid results, retests are required. If the assay is invalid due to 
Calibrator (Positive Control) or No Template control, the entire run including 
all tested samples should be retested in qPCR; If the assay is invalid due to 
Negative Extraction Control,  the entire run including all tested samples should 
be retested i.e. extraction and qPCR.

If the assay is valid but one or several samples are invalid, this(ese) sample(s) 
should be retested in qPCR after investigating the type of failure. Depending on 
the failure, the plate eluate obtained at the first run could be reused (if other 
samples in the plate are valid that indicated the extraction step is valid). 

The validity of each control and sample is displayed in the “Interpretation” 
column of the report.
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FIGURE 6: MPT™ SCORETABLE 7: RESULTS AND ACTIONS 

If run is valid, the calibration factor of the Calibrator tested in the qPCR run 
is determined and the MPT™ score calibrated for each of your samples will 
be calculated. This can also be determined manually following the workflow 
described in the FIGURE 6 opposite. Only samples with valid data may be used for 
MPT™ Score calculation. 

The MPT™ score obtained is then compared to the cut-off value (8.64) in order 
to determine the test result of either POSITIVE with an increased risk of clinically 
significant prostate cancer or NEGATIVE with a decreased risk of clinically 
significant prostate cancer:

> MPT™ ≤ 8.64 : The quantity of the 3.4 kb mitochondrial DNA deletion 
is increased, consider near term Multiparametric-magnetic resonance 
imaging(MP-MRI) targeted biopsy where available and/or standard 
ultrasound guided biopsy.

> MPT™ > 8.64 : The quantity of the 3.4 kb mitochondrial DNA deletion is low 
or undetectable, consider delaying or foregoing biopsy. Patient should be 
monitored regularly unless a change is observed in any of the other clinicial 
features that suggest an increased risk of clinically significant prostate 
cancer at which time a near-term biopsy should be reconsidered.

Samples with Crt values of DEL target above the Limit of Detection (LoD) should, 
in theory, not have an MPT™ score that can be calculated as those samples are 
considered to be out of the MPT™™ kit detection range. However, in these cases, 
the level of the 3.4 kb deletion is very low and corresponding samples should be 
considered as NEGATIVE. 

Sample 
interpretation Sample type Description Action

Valid Calibrator, NTC, 
Test sample

Control or test 
sample is invalid -

Invalid NEC Extraction Control 
is invalid

Repeat the entire 
extraction

Invalid Calibrator, NTC qPCR Control 
is invalid

Repeat the entire 
qPCR run

Invalid Test sample Test sample is 
invalid

Launch a new 
run to repeat the 
invalid sample

Calculate the MPT™ score of your Calibrator

MPT™calibrator = Median (CRT3.4 kb deletion
) - CRT185 rRNA

Subtract the MPT™ score of your Calibrator from the MPT™ assigned value  
given in the CoA

Calfactor = MPT™assigned - MPT™calibrator

Calculate the MPT™ score of your samples

MPT™sample = Median (CRT3.4 kb deletion
) - CRT185 rRNA

Add the Calfactor to the MPT™ score of your sample to obtain the final MPT™ 
score

MPT™score = MPT™sample + Calfactor
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Troubleshooting Guide Quality Control
In accordance with our Quality Management System, each lot of Mitomic® 
Prostate Test Real-Time PCR Kit is tested against predetermined specifications 
to ensure consistent product quality. 

Limitations
The Mitomic® Prostate Test Kit is to be used by laboratory professionals, such 
as technicians and physicians, trained in molecular biology techniques and in 
the use of the different instruments and associated software.

The MPT™ assay result must be interpreted by a physician in conjunction with 
other clinical or laboratory findings.

Strict compliance with the user manual is required for optimal results. 

Attention should be paid to expiration dates printed on the box and labels of 
all components. Do not use expired components. 

Performance Characteristics
The performance characteristics were established using Applied Biosystems 
7500 Fast Real-Time PCR System and QuantStudio™ 5 Real-Time PCR System 
in combination with the Mitomic® Prostate Test Real-Time PCR Kit and 
validated additional reagents (see “Materials Required but Not Provided”). 

DNA extraction 
Equivalence between the three extraction methods (QIAamp® 96 DNA 
QIAcube® HT Kit, QIAsymphony® DSP DNA Mini Kit, QIAamp® DNA Blood 
Mini Kit) were performed with 30 samples (15 positive and 15 negative) and 
condordance of 100% was observed.  

Cut-Off determination 
One hundred and eighty five samples were tested using both instrument 
systems (Applied Biosystems 7500 Fast Real-Time PCR System and 
QuantStudio™ 5 Real-Time PCR System) to establish the Mitomic® Prostate 
Test Real-Time PCR Kit cut-off value. Cut-off value was determined using bias 
analysis method and established to be 8.64.  
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Clinical performance
Performance of  the MPT™ kit was evaluated during the clinical validation 
with size of the cohort of 135 and a prevalence of positive samples within the 
cohort of 68.9%. Performance parameters were estimated to be:

• Sensitivity: 92% [85.0;97.0]
• Specificity: 71% [55.0;84.0]
• Positive likelihood ratio (LR+): 3.2
• Negative likelihood ratio (LR-): 0.1

Within this high prevalence population the observed negative and positive 
predictive values (NPV and PPV) were 81% [64.8;92.0] and 88% [79.6;93.5] 
respectively. However as this prevalence is atypical in clinical practice NPV 
and PPV were calculated in three representative populations of 10%, 15% and 
20% prevalence.

Bootstrap tests  were performed with 1000 combinations (from the cohort of 
135 clinical samples) to create the subgroups of 40 patients harboring different 
prevalence. Estimations of   the clinical performance in populations with typical 
incidence of clinically significant prostate cancer are shown in TABLE 8:

Limit of blank and limit of detection
Limit of blank (LoB) and limit of detection (LoD) were determined following 
CLSI/NCCLS EP17-A2 standard.

The Limit of Blank was determined using negative samples (4 samples, 
60 measurements per sample and per qPCR instrument type), and was found 
to be equal to 45 Crt for the 3.4 kb DEL and 16,15 in MPT™ score (consolidated 
values for both instruments). 

The limit of detection (LoD or analytical sensitivity) was determined on 
samples with low positive deletion level (20 replicates per sample dilution, 
6 dilution levels from 3 positive samples), and was found to be equal to 42.53 
Crt for the 3.4 kb DEL and 15.05 in MPT™ score  (consolidated values for 
both instruments).

Precision 
Precision was determined following CLSI/NCCLS EP5-A2 standard. 

Within-laboratory 
The within-lab precision study was performed on 4 different samples tested 
40 times in duplicates (20 testing days, two runs per day and two replicates 
measurements per run for each sample). The study was performed using 
two QuantStudio™ 5 Real-Time PCR System instruments and one 7500 Fast 
Real-Time PCR System instrument. For both instrument types, the study was 
executed by two operators (10 days per operator); each operator used 2 lots 
of Mitomic® Prostate Test Real-Time PCR Kit. 

In total 80 replicates per sample and per instrument system was obtained. 
These samples were representative of the different level of 3.4 kb deletion in 
patients’ samples around and above the Cut-Off value. The global coefficient 
of variation around the Cut-Off value was found to be equal to 13.4%.

TABLE 8: RESULTS OF THE CLINICAL COHORT BOOTSTRAP TESTS

Prevalence of positive samples within the cohort

NPV

PPV

100%
 [LL2.5=96%; 

UL97.5=100%]

27%
[LL2.5=20%; 
UL97.5=33%]

100%
 [LL2.5=92%; 

UL97.5=100%]

36%
[LL2.5=29%; 
UL97.5=43%]

96%
 [LL2.5=92%; 

UL97.5=100%]

44%
 [LL2.5=37%; 
UL97.5=53%]

10% 15% 20%
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Multi-site (Between-laboratory) 
The multi-site precision study was performed on 4 different samples following 
the 3×5×5 design i.e. three sites, five days and five sample replicates per  
run (one run per day), using the same lot of Mitomic® Prostate Test  
Real-Time PCR Kit.

In total 75 replicates per sample was obtained. These samples were 
representative of the different level of 3.4 kb deletion in patients’ samples 
around and above the Cut-Off value. The global coefficient of variation 
around the Cut-Off value was found to be equal to 6.8%.

Interfering substances 
The effect on kit performance of potential interfering subtances from blood 
collection tubes and extraction reagents was assessed. 

K2EDTA, buffy coat, and reagents and buffers from QIAsymphony® DSP DNA 
Mini Kit, QIAamp® 96 DNA QIAcube® HT Kit, QIAamp® DNA Blood Mini Kit 
were used at the highest concentrations expected (“worst case”) following the 
CLSI standard (EP07-3rd edition)). Only 2 possible interfering substances were 
detected: K2-EDTA and AW2 buffer (from QIAamp® DNA Blood Mini Kit). 

For both substances, a dose effect was performed. 

> K2EDTA:  It is recommended to use tubes that are completely  
filled with blood (see Specimen Handling, Storage, and Preparation 
paragraph).

> AW2: We recommend to perform the additional step of centrifugation 
to eliminate potential buffer AW2 carryover of the AW2 buffer  
(see point 12. of the Protocol for DNA isolation using the QIAamp® DNA 
Blood Mini Kit).
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Contact Information
Technical Support 
For technical assistance and more information, please contact  
mptsupport@mdnalifesciences.com

Customer Support
Contact the local distributor or visit www.mdnalifesciences.com

Ordering Information
Product Contents Cat. no.

Mitomic® Prostate Test  
Real-Time PCR Kit  For 96 reactions 100-02

Website
www.mdnalifesciences.com/mitomic-tests

License and liabilities
www.mdnalifesciences.com/mitomic-tests

Patents
https://mdnalifesciences.com/mitomic-tests/mitomic-prostate-test/

Trademarks
Mitomic®, MPT™ (MDNA Life Sciences Inc); QIAcube®, QIAsymphony®, 
QIAamp® (QIAGEN Group), QuantStudio™, Applied Biosystems®, 
MicroAmp™, SYBR®, EnduraPlate™ (Life Technologies Corporation); 
Sarstedt® (Sarstedt AG & Co.).

Symbols
The following symbols may appear on the packaging and labeling:

MDNA Life Sciences  
2054 Vista Parkway, Suite 400, West Palm Beach Florida, 33411 USA 

HalioDx  Luminy Biotech Entreprises, 163 Avenue de Luminy, 13288 Marseille Cedex 9 FRANCE 

V1.0  - September 2018 © 2018 MDNA Life Sciences Inc. All rights reserved.

Symbol Symbol definition

Use by

Catalog number

Lot number

Temperature limitation

Keepaway from sunlight

Manufacturer

Consult instructions for use

Caution

CE mark

Authorized representative within EU

In Vitro Diagnostic Medical Device

EC REP

EC REP


