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8. The instrument collects data simultaneously from all wells 
using 24 CCDs located under the heating block. Data 
are stored on the instrument.  

9. After the run, data are automatically transferred to the 
USB stick. If the USB stick has been removed during a 
run, data can be retrieved manually from the instrument. 

3.4 PyroMark Q24 Instrument 
 
 

   Instrument lid 

   Screen 

   Menu buttons  

   USB port  

   

 
 

   Power switch  

   LED is lit when the 
cooling device is 
receiving power 

   USB port (inactive) 

   Light button for the 
coolant level window 

   Window showing the 
coolant level 

   Instrument power 
connector 24V  

   Cooler power 
connector 12V  
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5.3.1 PyroMark Q24 Vacuum Workstation function test 

Before using the PyroMark Q24 Vacuum Workstation, check 
that the filter probes are working properly by performing the 
function test as follows: 
1. Add 100 µl high-purity water to each well of a 24-well 

PCR plate. 
2. Fill a trough with 70 ml high-purity water. 
3. Start the vacuum pump. 
4. Apply vacuum to the vacuum prep tool by opening the 

vacuum switch. 
5. Lower the filter probes into the trough. Keep them in 

position for approximately 20 s. Ensure that the water is 
transferred to the waste container, i.e., that vacuum has 
been applied. If not, check the connections. 

6. Lower the filter probes into the PCR plate and check that 
the water is aspirated evenly across all wells and that all 
wells are empty after a maximum of 10 s. 

7. If the wells are not empty after 10 s, repeat the 
procedure from step 1. If the function test fails twice, 
replace the filter probes (see Section 6.3.2). 

5.3.2 DNA amplification 

Amplify the DNA to be analyzed by PCR using one of the 
primers biotinylated. To receive valid analysis data, see 
Appendix B. 

5.3.3 Immobilizing the PCR product to beads 

Biotinylated PCR products are immobilized on streptavidin-
coated Sepharose beads (Streptavidin Sepharose High 
Performance, GE Healthcare).  
1. Gently shake the bottle with streptavidin-coated 

Sepharose beads from side to side until a homogenous 
solution is obtained. 

2. Mix Binding Buffer (40 µl per sample) and the total 
amount of streptavidin-coated Sepharose beads in a 
tube. 
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7. Refill trough 5 with 70 ml high-purity water. 
8. Dilute the sequencing primer to 0.375 µM in Annealing 

Buffer. Add 20 µl of the solution to each well of a 
PyroMark Q24 Plate that is to be used.  
Note: Use one of the supplied PyroMark Q24 Plate 
Holders as support when preparing and moving the 
plate. 

9. Immediately after immobilization (see Section 5.3.3), 
place the PCR plate (or the strips) and PyroMark Q24 
Plate on the worktable. Ensure that the plate is in the 
same orientation as when the samples were loaded; see 
image below for guidance. 
Note: Sepharose beads sediment quickly. Capturing of 
beads must take place immediately following agitation. If 
more than 1 minute has elapsed since the plate was 
agitated, agitate again for 1 minute before capturing the 
beads. 
 

 

  
10. Apply vacuum to the tool by opening the vacuum switch. 
11. Carefully lower the filter probes into the PCR plate (or 

strips) to capture the beads containing immobilized 
template. Hold the filter probes in place for 15 seconds. 
Take care when picking up the tool.  
Note: Sepharose beads sediment quickly. If more than 
1 minute has elapsed since the plate (or strips) was 
agitated, agitate again for 1 minute before capturing the 
beads. 

12. Ensure that all liquid is aspirated from the wells and that 
all beads have been captured onto the filter probe tips.  
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Note: If the wells still contain liquid or white beads 
remain, the filter probes may need replacing (see Section 
6.3.2). 

13. Transfer the tool to the trough containing 70% ethanol 
(trough 1). Flush the filter probes for 5 seconds. 

14. Transfer the tool to the trough containing Denaturation 
Solution (trough 2). Flush the filter probes for 5 seconds. 

15. Transfer the tool to the trough containing Wash Buffer 
(trough 3). Flush the filter probes for 10 seconds. 

16. Raise the tool to beyond 90° vertical for 5 seconds, to 
drain liquid from the filter probes (see image below). 

 

  
17. While holding the tool over the PyroMark Q24 Plate, 

close the vacuum switch on the tool (Off). 
18. Release the beads in the plate containing sequencing 

primer, by shaking the tool gently from side to side.  
19. With the vacuum switch closed (Off), transfer the tool to 

the trough containing high-purity water (trough 4) and 
agitate the tool for 10 seconds.  

20. Wash the filter probes by lowering the probes into high-
purity water (trough 5) and applying vacuum. Flush the 
filter probes with 70 ml high-purity water. 

21. Raise the tool to beyond 90° vertical for 5 seconds, to 
drain liquid from the filter probes. 
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22. Close the vacuum switch on the tool (Off) and place the 
tool in the Parking (P) position. 

23. If more than one plate is prepared at once, refill the 
troughs (step 2) and repeat the procedure from step 8. 

24. Turn off the vacuum pump. 
25. At the end of a working day, liquid waste and any 

remaining solutions should be discarded and the 
PyroMark Q24 Vacuum Workstation should be checked 
for dust and spillage, (see Section 5.5.2). 

5.3.6 Annealing of sequencing primer to samples 
 

WARNING  

 

Hot surface [W9] 
The plate holder and the heating block (for annealing) can 
reach temperatures of up to 80°C (176°F). Avoid touching 
them when they are hot. 

 
1. Heat the PyroMark Q24 Plate containing the samples at 

80°C for 5 minutes using the PyroMark Q24 Plate Holder 
(two are supplied with the vacuum workstation) and a 
heating block. 

2. Remove the hot plate holder together with the PyroMark 
Q24 Plate from the heating block and place the plate 
immediately on the heating block of the PyroMark Q24 
Instrument. Ensure that the plate-holding frame is closed. 
Start the run immediately. 
Note: The time between removing the plate holder from 
the heating block and placing the PyroMark Q24 plate in 
the PyroMark Q24 Instrument and starting the run 
should not exceed 30 seconds. 

5.4 Processing a run on the PyroMark Q24 
Advanced  
The lid of the PyroMark Q24 Instrument must remain closed 
during operation of the instrument. An audible warning 
signal will alert you if the lid is opened when it is not safe. 
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WARNING  

 

Moving parts [W7] 
To avoid contact with moving parts during operation of the 
PyroMark Q24 Instrument, the instrument must be 
operated with the lid closed. 
Do not remove the cover panels since there are no user-
serviceable parts inside. If there is a problem with the 
PyroMark Q24 Instrument, contact QIAGEN Technical 
Services immediately.  

 
 

WARNING  

 

Sharp needles [W8] 
Do not touch the sharp needles at the bottom of the 
reagent cartridge. Handle the needles with care. Small 
particles and fibers may obstruct the needles. 

 

5.4.1 Instrument software 
 

  

The instrument is controlled via the six buttons underneath the 
screen.  

Runs are started and monitored through the instrument 
software. During processing of a run, the software displays 
the following information:  
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 1. Run name 

2. Selected well 

3. Current time 

4. Instrument status 

5. Pyrogram 

6. Warning messages 

7. Estimated remaining run time 
(hh:mm)  

5.4.2 Starting the instrument 
1. Before switching on the instrument, ensure that the mains 

plugs are connected to properly grounded (earthed) 
mains outlets with the correct voltage and frequency and 
that mains plugs are easily accessible in case the 
instrument needs to be disconnected quickly from mains 
power. 

2. Switch on the instrument. The power switch is located at 
the rear of the instrument (see image in Section 3.4). 

5.4.3 Starting the run 

Load the reagent cartridge and the plate: 
1. When the instrument is not processing, open the 

instrument lid. An audible warning signal will alert you if 
the lid is opened when it is not safe. 

2. Open the cartridge gate and insert the filled reagent 
cartridge with the label facing out. Push the cartridge in 
fully and then push it down (see image below). 

3. Ensure the cartridge is properly inserted, with the line 
visible in front of the cartridge, and close the gate. 

4. Open the plate-holding frame and place the plate on the 
heating block inside the instrument. 

5. Close the plate-holding frame and the instrument lid.  
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6 Maintenance  
The following maintenance procedures must be carried out 
to ensure reliable operation of the PyroMark Q24 Advanced: 
 Regular performance checks 
 Cleaning of the instrument 

Following these procedures ensures that the PyroMark Q24 
Instrument is free of dust and liquid spills. 

Before undertaking maintenance procedures, it is 
recommended that you familiarize yourself with the safety 
information by referring to Section 1. 

Important: Disconnect the instrument from mains power 
before cleaning. 

Servicing 

QIAGEN offers comprehensive Service Support Agreements, 
including Warranty Extensions, Full Cover Support 
Agreements, and system/application training, including on-
site installation and annual preventative maintenance. 
Service Support Agreements maximize productivity and 
ensure high performance from your system. In addition, 
service histories are fully documented and all parts are 
certified and guaranteed. 

Contact your local QIAGEN Field Service Specialist or your 
local distributor for more information about flexible Service 
Support Agreements from QIAGEN. 

6.1 Checking the performance of the 
PyroMark Q24 Advanced 
Check that PyroMark Q24 Advanced is functioning according 
to specifications by measuring imprecision, bias, and linearity 
for an AQ, SNP, or CpG assay using PyroMark Q24 
Validation Oligo.  

Perform the validation according to the handbook supplied 
with the product. To order PyroMark Q24 Validation Oligo, 
please contact QIAGEN. 









Maintenance  

PyroMark Q24 Advanced User Manual   01/2016 6-5 

6.3.1 Cleaning the PyroMark Q24 Vacuum 
Workstation 

If the vacuum workstation needs to be cleaned to remove 
dust and spillage, follow the instructions below. 

The following items are required:  
 Powder-free gloves  
 High-purity water (Milli-Q 18.2 MΩ x cm or equivalent) 
 A mild detergent (if necessary) 
 Clean, lint-free cloths 

Procedure 
1. Ensure that no vacuum is applied to the vacuum prep 

tool, i.e. the vacuum switch is closed (Off), and the 
vacuum pump is switched off. 

2. Disconnect the vacuum pump from the mains power. 
3. Clean the worktable and the tool, except for the filter 

probes, using a clean, lint-free cloth moistened with 
water or a mild detergent.  
Do not touch the tips of the filter probes. 

4. Wipe the worktable and the tool, except for the filter 
probes, dry using a clean, lint-free cloth. 

5. Reconnect the vacuum pump to the mains power. 

6.3.2 Testing and replacing the filter probes 

Function test for filter probes 

The function test for the filter probes is described in Section 
5.3.1. 

Replacing filter probes 

Each filter probe can be replaced individually. To ensure 
proper flow rate through the filter probes, all probes should 
be replaced after preparation of approximately 100 plates.  

Note: Use gloves (powder-free) to avoid contaminating the 
filter probes. 
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 2 mm Allen key (supplied with the system)  
 New rubber seal (QIAGEN) 

Procedure 
1. Ensure that no vacuum is applied to the vacuum prep 

tool, i.e. the vacuum switch is closed (Off), and the 
vacuum pump is switched off. 

2. Disconnect the vacuum pump from the mains power. 
3. Remove the tool from the tubing. 
4. Remove the four screws using the 2 mm Allen key 

supplied with the system. 
5. Gently remove the filter probes. Avoid contaminating the 

filter probes. 
6. Remove the metal plate and replace the rubber seal. 

 

  
7. Reassemble the tool and reconnect the vacuum pump to 

the mains power. 
8. Check that the filter probes are functioning properly by 

performing the function test, as described in Section 5.3.1. 

6.3.4 Replacing the tubing 

If the tubing is broken or distorted, replace it. 

Be sure to observe all federal, state, and local environmental 
regulations for the disposal of laboratory waste. 

The following items are required: 
 New tubing (QIAGEN)  
 Beaker 
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Procedure 
1. Ensure that no vacuum is applied to the vacuum prep 

tool, i.e. the vacuum switch is closed (Off), and the 
vacuum pump is switched off. 

2. Disconnect the vacuum pump from the mains power. 
3. Remove the broken tubing at one end and empty any 

liquid waste into an empty beaker. 
4. Disconnect the other end of the tubing and discard the 

tubing and any liquid waste. 
5. Cut the new vacuum tubing into three pieces and 

assemble it. Ensure that the tubing is connected to the 
pump’s “Vacuum” fitting. 

6. Reconnect the vacuum pump to the mains power. 

6.3.5 Replacing the waste filter 

If the waste filter is wet (e.g., if the waste container is full), no 
vacuum is attained and the filter must be replaced. 

Be sure to observe all federal, state, and local environmental 
regulations for the disposal of laboratory waste. 

The following items are required:  
 New waste filter  
 Beaker  

Note: Two waste filters are supplied with the vacuum 
workstation. Filters can be ordered at www.millipore.com 
(Millipore® Millex-FG50 Filter Unit, catalogue number 
SLFG05010). 

Procedure 
1. Ensure that no vacuum is applied to the vacuum prep 

tool, i.e. the vacuum switch is closed (Off), and the 
vacuum pump is switched off.  

2. Disconnect the vacuum pump from the mains power. 
3. Remove the tubing from the filter fittings and empty any 

liquid waste into a beaker. 
4. Discard the filter. 
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5. Push the tubing onto the fittings of the new filter. 
6. If necessary, empty the waste container.  

Note: The cap can be removed without disconnecting 
the tubing.  

7. Reconnect the vacuum pump to the mains power. 
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7 Troubleshooting 
If you need to contact QIAGEN Technical Services about an 
error, note down the steps leading to the error and any 
information given in any dialog boxes. This will help the 
QIAGEN Instrument Service Specialist in solving the problem. 

When calling QIAGEN Technical Services about errors, 
please have the following information ready: 
 Instrument serial number, type, and version 
 Date of last maintenance performed 
 Error code (if applicable) 
 Time point when the error occurred for the first time 
 Frequency of error occurrence (i.e., intermittent or 

persistent error) 
 Photo of error, if possible 

Take the following action before contacting QIAGEN 
Technical Services.  
1. Check the run log (in the “Run Information” report) to 

assess if the system was working properly during the run. 
2. Consult the Troubleshooting sections below. 
3. Verify proper installation and operation of your system 

using PyroMark Control Oligo (see Section 7.5). 

Checking the run log 

It is advisable to check the run log to assess if the system was 
working properly during the run.  
1. Open the run file. 
2. Select “Run Information” from the “Tools” menu or right-

click the file in the shortcut browser and select “Run 
Information” from the context menu. The Run 
Information report is opened. 

3. Check the run log (at the end of the report) for any 
problems during the run.  

4. If deviations from the preset block temperature, pressure 
and/or mixer speed values are noticed several times 
during a run and for longer time periods or in repeated 
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runs, please contact QIAGEN Technical Services. If 
requested to send an Environment Data file: 
 Select “Export Environment Data” from the “Tools” 

menu 
 Select the destination folder for the data file from the 

“Save in” drop-down list 
 Enter the filename in the “File name” text box and 

click “Save” 

7.1 Analysis-related errors 
 
 Comments and suggestions 

a) PCR failed due to 
low DNA quality 

Check the PCR samples using an agarose gel to 
confirm there is one strong specific band. If not, 
rerun PCR with high-quality DNA. 

The PyroMark PCR Kit is recommended for highly 
specific amplification of bisulfite-converted DNA 
and gDNA from various sources. 

b) Poorly optimized 
PCR 

Check the PCR samples using an agarose gel to 
confirm there is one strong specific band. If not, 
reoptimize PCR. 

c) Biotinylation is 
omitted or not 
added to the correct 
PCR primer 

Check assay design; see Appendix B. 

d) Biotinylation is of 
poor quality 

Use a recommended primer supplier. Ensure the 
biotinylated primer is HPLC-purified or similar. 

e) Insufficient amount 
of template for 
immobilization to 
Sepharose beads 

Follow the recommendations for amount of 
template; see Appendix B. 
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 Comments and suggestions 

f) Too much PCR 
product depletes 
substrate, leading to 
missing peaks at the 
end of the sequence 

Use less PCR product. 

g) One or several of 
the compartments in 
the reagent 
cartridge were not 
correctly filled 

Be sure to add sufficient reagents (open the run 
setup and select “Pre Run Information” from the 
“Tools” menu). 

Follow the instructions provided in the handbooks 
supplied with the products. 

h) One of the needles 
in the reagent 
cartridge is blocked 
or damaged (noted 
as a missing 
presequencing 
signal and/or 
missing peaks in 
Pyrogram) 

In case of bent needles, discard the reagent 
cartridge. Be sure to observe all federal, state, 
and local environmental regulations for disposal 
of laboratory waste. 

i) Reagents incorrectly 
dissolved or stored 

Be sure to follow the instructions in the handbook 
supplied with PyroMark Q24 Advanced Reagents 
and PyroMark Q24 Advanced CpG Reagents. 
Include an empty well (Annealing Buffer only) in 
the run setup to check whether background peaks 
are coming from nucleotides. 

j) Low signal due to 
dirty light guides 

Clean the heating block and light guides; see 
Section 6.2.2. 

k) Incorrect sequence 
to analyze 

Correct the sequence to analyze and, if necessary, 
rerun the samples. 

l) Background peaks 
in Pyrogram 

Follow the recommendations in Appendix B the 
first time an assay is run.  

Redesign the assay. 
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 Comments and suggestions 

m) Unusually high 
consumption of 
substrate (noted as 
a high 
presequencing 
signal) 

Prepare samples according to the instructions in 
Section 5.3. 

Change buffers and do not use any other buffers 
than those supplied by QIAGEN.  

Check if any peaks have been generated using 
the zoom in function (select a stretch of Pyrogram 
with the left mouse button). 

n) Crosstalk (light from 
one well appears in 
the neighboring 
well) 

Avoid placing assays with high signals close to 
assays with low signals. 

o) Dispensation error Replace the reagent cartridge. If the problem 
remains, contact QIAGEN Technical Services. 

p) Unknown SNP in 
sample 

Insert the SNP in the sequence to analyze and 
regenerate the dispensation order. Rerun the 
sample with the new dispensation order. 

q) dUTP used in the 
PCR reaction 

Replace dUTP with dTTP since the A nucleotide 
used in Pyrosequencing reactions binds less 
stringently to dUTP. 

r) Plus shift Change the dispensation order. 

s) Minus shift Ensure that homopolymers are followed by an 
extra dispensation. 

 

7.2 Analysis software-related errors 
For errors related to the analysis software, see the 
Troubleshooting Guide section of the PyroMark Q24 
Advanced Software User Guide. 
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7.3 Instrument-related errors 
 
 Comments and suggestions 

Error messages 

a) Too many unsaved 
runs in the 
instrument. Please 
go to folder 
“Unsaved Runs” 
and save them to 
USB memory 

Transfer unsaved runs to a USB stick; see Section 
5.1.2. 

b) The required value 
was not reached. 
The run will be 
stopped 

Restart the run. If the room temperature is high 
and a temperature problem remains: 

 Ensure the cooling device is receiving power; 
a light indicator at the rear is lit. If not, check 
your connections. 

 Check the coolant level. 

c) “Run name” is 
invalid 

Ensure that the run file is created in PyroMark 
Q24 Advanced Software. 

d) Could not copy 
“file” to USB 
memory 

Try another USB stick. It is recommended that USB 
sticks supplied by QIAGEN are used. 

e) Failed to connect to 
the hardware/the 
connection to the 
hardware is lost, 
please restart the 
instrument 

Restart the instrument. If the problem remains, 
contact QIAGEN Technical Services. 

f) No valid upgrade 
folders/files found 
on USB memory 

Ensure your upgrade installation files are located 
in a folder called “Upgrade” at the root of the 
USB stick. 

Note: For all other instrument error messages, please contact QIAGEN 
Technical Services. 
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 Comments and suggestions 

Other problems 

a) The instrument is 
making unexpected 
noise when starting 

Check that the reagent cartridge is inserted 
correctly. 

b) No contact with the 
USB stick 

The used USB stick is damaged or not compatible 
with the system. It is recommended that USB sticks 
supplied by QIAGEN are used. 

c) USB stick cannot be 
inserted 

Broken USB contact, contact QIAGEN Technical 
Services. 

 

7.4 Vacuum workstation-related errors 
 
 Comments and suggestions 

a) No vacuum is 
received 

Turn off the vacuum pump and open the cap to 
the waste container to release any pressure. Close 
the cap and start the pump again. Empty the 
waste container if full. 

Ensure that the tubing is connected correctly and 
that there is no leakage. 

The waste filter may be wet and require replacing; 
see Section 6.3.5. 

b) Vacuum lost during 
sample preparation 

Ensure that the tubing is connected correctly and 
there is no leakage. 

The waste filter may be wet and require replacing; 
see Section 6.3.5. 

c) Filter probes not 
working properly 

Ensure filter probes are working properly; see 
Section 6.3.2. 

d) Liquid left in some 
wells in the 
immobilization plate 

Replace the corresponding filter probes; see 
Section 6.3.2. 
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 Comments and suggestions 

e) White remains 
(Sepharose beads) 
in the 
immobilization plate 

If more than 1 min has elapsed since the plate (or 
strips) was agitated, agitate again for 1 min 
before capturing the beads. 

 

7.5 Verification of correct installation and 
operation 
PyroMark Control Oligo is sold together with the PyroMark 
Q24 Advanced and is required to verify proper installation 
and operation of the system. The PyroMark Control Oligo 
consists of one wobbled base (measured as %C), single 
bases of all four nucleotides, and homopolymers of two and 
three bases. For information on how to use the PyroMark 
Control Oligo, see the PyroMark Q24 Validation Oligo 
Handbook, supplied with the product. 
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Term Description 

Quality control 
window 

Gives an overview of the quality at the end of a defined 
number of bases in the base-called sequence. A setting in 
the SEQ analysis mode. 

Reference peak Nonvariable peaks (i.e., peaks that are not a part of a 
variable position) are referred to as "reference peaks". 
Reference peaks are used in the analysis both as 
references when calculating the single peak height level, 
and as internal controls when assessing the quality.  

RLU Relative Light Unit (entity used in Pyrosequencing to define 
peak heights in Pyrogram). 

Sepharose 
beads 

Streptavidin-coated beads should be used for preparation 
of biotinylated PCR products. 

SEQ Analysis mode used for base-calling of unknown 
sequences. 

Sequence to 
analyze 

A short part of a DNA sequence (in your sample), starting 
directly after the sequencing primer, which contains one 
or several variable positions to be analyzed using 
Pyrosequencing instrument platforms. 

Sequencing 
primer 

The sequencing primer is annealed to the template during 
the sample preparation. The 3'-end of the sequencing 
primer serves as the starting point for the extension by the 
DNA polymerase. 

Shift Plus shift: A small proportion of the template sequences 
that incorporates more than one type of nucleotide at a 
time (if, for example, there are residues left from the 
dispensation before) and will be sequenced ahead of the 
rest of template sequences. 

Minus shift: A small proportion of the template sequences 
that fails to incorporate a nucleotide will be sequenced 
subsequent to the rest of template. 
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Term Description 

Signal-to-noise 
ratio 

The ratio of the signal height and the noise height. An 
indication of the clarity of the data. The higher the ratio, 
the better the data. 

Single 
nucleotide 
polymorphism 
(SNP) 

SNPs involve the change of one DNA base to another. 
SNPs and point mutations are structurally identical, 
differing only in their frequency. Variations that occur in 
1% or less of a population are considered point 
mutations, while those occurring in more than 1% are 
SNPs. 

Streptavidin A protein that can bind very strongly to biotin. 

Substrate A molecule acted upon by an enzyme. Pyrosequencing 
technology uses a mixture of the substrates adenosine 5' 
phosphosulfate (APS) and luciferin in the sequencing 
reaction. 

Variable 
position 

A region in the sequence that varies at one or more 
variable bases. In PyroMark Q24 Advanced Software, the 
variable positions are highlighted with a blue-gray 
background color in the histogram and Pyrogram. 
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Appendix A 

Technical data 
QIAGEN reserves the right to change specifications at any time. 

Environmental conditions 

Operating conditions: PyroMark Q24 Instrument 
 
Input power 100–240 VAC, 50–60 Hz 

Mains supply voltage fluctuations are not to exceed  
+/– 10% of nominal supply voltages 

Input power 
consumption 

Maximum 160 VA 

Instrument rating 24 V DC, 40 W 

Cooler rating 12 V DC, 60 W 

Overvoltage 
category 

II 

Air temperature 15–32ºC (59–90ºF) 

Relative humidity Maximum relative humidity 80% for temperatures up to 
31°C, decreasing linearly to 50% relative humidity at 
40°C; non-condensing 

Altitude Up to 2000 m (6500 ft.) 

Place of operation For indoor use only 

Draft-free location, not close to window. Keep instrument 
out of direct sunlight 

Pollution degree 2 

Environmental 
class 

3K2 (IEC 60721-3-3) 
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Transportation conditions 
 
Air temperature –25ºC to 60ºC (–13ºF to 140ºF)  

Relative humidity Max. 75% (noncondensing) 
 

Storage conditions 
 
Air temperature 10ºC to 40ºC (50ºF to 104ºF) 

Relative  
humidity 

Max. 75% (noncondensing) 

 

Mechanical data and hardware features 
 
Dimensions 
(closed) 

Width: 390 mm (15.35 in.)  
Height: 420 mm (16.54 in.) 
Depth: 525 mm (20.67 in.) 

Clearance space Width: 700 mm (27.56 in.) 
Height: 700 mm (27.56 in.) 
Depth: 600 mm (23.62 in.) 

Mass 28 kg (61.74 lb.) 

Capacity Up to 24 samples per run 

Chemical 
resistance 

pH 4 to pH 9, common detergents, 0.5 M sodium 
hydroxide, 70% ethanol 
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Operating conditions: PyroMark Q24 Vacuum Workstation 
 
Power 100 V AC, 50/60 Hz or 

115 V AC, 60 Hz or  

230 V AC, 50 Hz 

Power consumption: Maximum 25 VA 

Mains supply voltage fluctuations are not to exceed 10% of 
nominal supply voltages 

Overvoltage 
category 

II 

Air temperature 15–32ºC (59–90ºF) 

Relative humidity Maximum relative humidity 80% for temperatures up to 
31°C, decreasing linearly to 50% relative humidity at 
40°C; non-condensing 

Altitude Up to 2000 m (6500 ft.) 

Place of operation For indoor use only 

Normal laboratory conditions; use adequate ventilation 

Pollution degree 2 

Environmental 
class 

3K2 (IEC 60721-3-3) 

 

Transportation conditions 
 
Air temperature –25ºC to 60ºC (–13ºF to 140ºF) 

Relative humidity Max. 75% (noncondensing) 
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Storage conditions 
 
Air temperature 10ºC to 40ºC (50ºF to 104ºF) 

Relative  
humidity 

Max. 75% (noncondensing) 

Mechanical data and hardware features 
 
Dimensions 
(worktable) 

Width: 295 mm (11.61 in.)  
Height: 68 mm (2.68 in.)  
Depth: 353 mm (13.90 in.) 

Clearance space Width: 350 mm (13.78 in.) (or 700 mm [27.56 in.]) 
Height: 400 mm (15.74 in.) 
Depth: 700 mm (27.56 in.) (or 350 mm [13.78])  

Mass 11 kg (24.26 lb.) (includes filled troughs and a full waste 
container) 

Capacity Up to 24 samples per plate 

Chemical 
resistance 

pH 4 to pH 9, common detergents, 0.5 M sodium 
hydroxide, 70% ethanol 

PyroMark Q24 Advanced Software 
Operating system Microsoft Windows 7 32 bit, English version 

Processor Intel Pentium IV, 3 GHz (or higher) 

RAM 1 GB 

Free hard disk 
space 

100 MB 

Graphics card Supporting the resolution of the monitor 

Monitor 1280 x 800 pixels, True Color (32 bit) 

Pointer device Mouse or similar 

Interfaces USB port and CD-ROM 
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Waste Electrical and Electronic Equipment 
(WEEE) 
This section provides information about disposal of waste 
electrical and electronic equipment by users. 

The crossed-out wheeled bin symbol (see below) indicates 
that this product must not be disposed of with other waste; it 
must be taken to an approved treatment facility or to a 
designated collection point for recycling, according to local 
laws and regulations.  

In the European Union, the European Directive 2002/96/EC 
on WEEE requires proper disposal of electrical and electronic 
equipment when it reaches its end of life.  

The separate collection and recycling of waste electronic 
equipment at the time of disposal helps to conserve natural 
resources and ensures that the product is recycled in a 
manner that protects human health and the environment. 

 

  

Recycling can be provided by QIAGEN upon request at 
additional cost. In the European Union, in accordance with 
the specific WEEE recycling requirements, and where a 
replacement product is being supplied by QIAGEN, free 
recycling of its WEEE-marked electronic equipment is 
provided  

To recycle electronic equipment, contact your local QIAGEN 
sales office for the required return form. Once the form is 
submitted, you will be contacted by QIAGEN either to request 
follow-up information for scheduling collection of the 
electronic waste or to provide you with an individual quote.  
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FCC declaration 
The “United States Federal Communications Commission” 
(USFCC) (in 47 CRF 15. 105) declared that the users of this 
product must be informed of the following facts and 
circumstances. 

“This device complies with part 15 of the FCC: 

Operation is subject to the following two conditions: (1) This 
device may not cause harmful interference, and (2) this 
device must accept any interference received, including 
interference that may cause undesired operation.” 

“This Class B digital apparatus complies with Canadian 
ICES-0003.“ 

The following statement applies to the products covered in 
this manual, unless otherwise specified herein.  The 
statement for other products will appear in the 
accompanying documentation. 

Note: This equipment has been tested and found to comply 
with the limits for a Class B digital device, pursuant to Part 15 
of the FCC Rules and meets all requirements of the Canadian 
Interference-Causing Equipment Standard ICES-003 for digital 
apparatus.  These limits are designed to provide reasonable 
protection against harmful interference in a residential 
installation.  This equipment generates, uses, and can radiate 
radio frequency energy and, if not installed and used in 
accordance with the instructions, may cause harmful 
interference to radio communications.  However, there is no 
guarantee that the interference will not occur in a particular 
installation.  If this equipment does cause harmful interference 
to radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged to 
try to correct the interference by one or more of the following 
measures: 
 Reorient or relocate the receiving antenna. 
 Increase the separation between the equipment and 

receiver. 
 Connect the equipment into an outlet on a circuit 

different from that to which the receiver is connected. 
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 Consult the dealer or an experienced radio/T.V. 
technician for help. 

QIAGEN GmbH Germany is not responsible for any radio 
television interference caused by unauthorized modifications 
of this equipment or the substitution or attachment of 
connection cables and equipment other than those specified 
by QIAGEN GmbH, Germany. The correction of interference 
caused by such unauthorized modification, substitution or 
attachment will be the responsibility of the user. 

Declaration of conformity 
Name and address of the legal manufacturer 

QIAGEN GmbH 
QIAGEN Strasse 1 
40724 Hilden 
Germany 

An up-to-date Declaration of Conformity can be requested 
from QIAGEN Technical Services. 
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Appendix B 

Assay design and validation 

Assay design 

For design of Pyrosequencing assays, use the latest version of 
PyroMark Assay Design Software (ADSW). The program 
automatically generates primer sets that include both PCR 
and sequencing primers. Each primer set is given a quality 
score based on several parameters that are specific for 
Pyrosequencing analysis. Ensure you use the correct assay 
type in PyroMark ADSW. 

PCR 

For PCR amplification we recommend using PyroMark PCR 
Kit (QIAGEN) which is specifically optimized for 
Pyrosequencing analysis and enables highly specific and 
unbiased amplification of template DNA for various 
Pyrosequencing applications, such as mutation detection, 
SNP analysis, methylation analysis, and base-calling. The 
convenient master mix format enables specific amplification 
of various starting materials such as genomic DNA from a 
variety of species, as well as bisulfite converted DNA, using 
only one protocol.  

PCR primers 

One of the primers must be biotin-labeled to enable 
immobilization to streptavidin-coated beads (Streptavidin 
Sepharose High Performance; GE Healthcare) during the 
preparation of a single-stranded DNA template. The 
orientation of the assay can either be forward or reverse. The 
primer that needs to be biotinylated is indicated by the 
PyroMark ADSW. 

The biotinylated primer should be purified by HPLC or an 
equivalent procedure since free biotin will compete with the 
biotinylated PCR product for binding sites on the streptavidin-
coated Sepharose beads.  
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Amplicon length 

The optimal amplicon length for Pyrosequencing assays is 
between 80 and 200 bp, although products up to 500 bp 
may work well. Amplicons for CpG assays should ideally be 
shorter than 200 bp. 

Sequencing primer 

Design sequencing primers using PyroMark ADSW. When 
designing an InDel assay, it is highly recommended that the 
sequencing primer is located a few bases before the variable 
position.  

PCR setup 

PCR reactions of 25 µl are set up using the PyroMark PCR Kit. 
Ensure that you follow the instructions provided in the 
PyroMark PCR Handbook. 

Run the PCR at the optimal annealing temperature for 45 
cycles. Using fewer cycles may give insufficient yield and 
cause background problems in Pyrosequencing reactions due 
to excess, unused biotinylated primer.  

The PCR product should give one strong band with minimal 
excess of primers when analyzed on an agarose gel. 

Starting template 

The yield and quality of PCR product is affected by both the 
quality and quantity of the nucleic acid starting template. This 
is particularly true for amplification of long regions from 
DNA that has been fragmented by bisulfite-treatment or 
extracted from paraffin-embedded material. 

Quality of starting template 

Since PCR consists of multiple rounds of enzymatic reactions, 
it is more sensitive to impurities such as proteins, 
phenol/chloroform, salts, ethanol, EDTA, and other chemical 
solvents than single-step enzyme-catalyzed processes. 
QIAGEN offers a complete range of nucleic acid preparation 
systems, ensuring the highest-quality templates for PCR. 
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These include the QIAprep® system for rapid plasmid 
purification, the QIAamp® and DNeasy® systems for rapid 
purification of genomic DNA and viral nucleic acids, and the 
RNeasy® system for RNA preparation from a variety of 
sources. For more information about QIAprep, QIAamp, 
DNeasy, and RNeasy products, contact one of our Technical 
Service Departments (see back cover) or visit 
www.qiagen.com. 

Quality of starting template when performing CpG 
assays 

Critical parameters for a successful PCR using bisulfite-
treated DNA templates include complete bisulfite conversion 
and DNA fragments that are long enough for PCR. EpiTect® 
Bisulfite Kit provides a fast and reliable procedure for 
efficient bisulfite conversion and a unique DNA Protect Buffer 
prevents DNA fragmentation during the bisulfite conversion 
reaction. For more information about EpiTect products, 
contact one of our Technical Service Departments (see back 
cover or visit www.qiagen.com). 

Quantity of starting template 

The annealing efficiency of a primer to the template is an 
important factor in PCR. Owing to the thermodynamic nature 
of the reaction, the primer:template ratio strongly influences 
the specificity and efficiency of PCR and should be optimized 
empirically. If too little template is used, primers may not be 
able to find their complementary sequences. Too much 
template may lead to an increase in mispriming events. 

PCR optimization 

The PyroMark PCR Kit will produce satisfactory results in most 
cases. However, if a higher Mg2+ concentration is required, 
use of the 25 mM MgCl2 provided in the kit is recommended. 

The recommended annealing temperature is 60°C and 56°C 
for genomic DNA and bisulfite treated DNA, respectively, 
when using PyroMark ADSW 2.0. 
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Addition of Q-Solution® (provided with the PyroMark PCR Kit) 
can improve PCR yield and specificity for difficult templates 
that, for example, have a high degree of secondary structure 
or templates that are GC-rich. 

For all PCR optimization tests, analyze 5 µl of a 25µl PCR on 
an agarose gel and aim for one strong specific band with 
minimal excess of primers. 

Please refer to the PyroMark PCR Handbook for further 
troubleshooting.  

Equal amplification of both alleles in AQ and CpG 
assays 

Reliable results in quantification assays depend on equal 
amplification of both alleles and this must be carefully tested. 

To ensure equal amplification in a CpG assay, unmethylated 
DNA can be mixed with increasing proportions of completely 
methylated DNA. We recommend using EpiTect Control DNAs, 
which provide bisulfite-treated completely methylated and 
unmethylated DNA in ready-to-use solutions. Regression 
analysis of the frequency of one allele measured in the 
PyroMark Q24 Advanced as a function of the input (expected) 
allele, should give an R2 value greater than 0.9.  

For an AQ assay, the allelic variants, including the variable 
position, can be mixed at different ratios similar to the 
procedure for a CpG assay. If the variable position in an AQ 
assay is a SNP, the easiest way to test for equal amplification 
is to compare the peak heights from a heterozygote. If the 
SNP is represented by single base incorporations, e.g., 
AAC/TGG, the two alleles (C and T peaks) should give peaks 
of equal height. An InDel heterozygote should give 50% 
deletion. 
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Appendix E 
1 Sicherheitshinweise 

Der PyroMark Q24 Advanced besteht aus dem PyroMark 
Q24 Instrument und der PyroMark Q24 Advanced Software. 
Vor der Inbetriebnahme des PyroMark Q24 Advanced sollten 
Sie dieses Handbuch sorgfältig durchlesen – beachten Sie 
insbesondere die Sicherheitshinweise. Die Anweisungen und 
Sicherheitsinformationen in diesem Handbuch müssen vom 
Anwender befolgt werden, um einen sicheren Betrieb des 
PyroMark Q24 Advanced zu gewährleisten und das Gerät in 
einem sicheren Zustand zu erhalten.  

In diesem Handbuch werden die folgenden beiden 
Kategorien von Sicherheitshinweisen verwendet: 

 
WARNUNG  

 

Der Begriff „WARNUNG“ (“WARNING”) weist Sie auf 
Situationen hin, in denen eine Verletzungsgefahr für Sie 
selbst oder andere Personen besteht.  
Nähere Einzelheiten über diese Situationen werden in 
einem Textfeld wie diesem beschrieben.  

 
 

ACHTUNG  

 

Der Begriff „ACHTUNG“ (“CAUTION”) weist Sie auf 
Situationen hin, in denen das Gerät oder andere Geräte 
beschädigt werden könnten.  
Nähere Einzelheiten über diese Situationen werden in 
einem Textfeld wie diesem beschrieben.  

Die in diesem Handbuch enthaltenen Hinweise stellen eine 
Ergänzung und keinen Ersatz der üblichen Sicherheits-
anforderungen dar, die im jeweiligen Land gelten.  
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1.1 Sachgemäße Handhabung 
 
WARNUNG/ 
ACHTUNG  

 

Verletzungsgefahr und Beschädigung des Geräts  [W1]  
Die unsachgemäße Bedienung des PyroMark Q24 
Instrument kann zu einer Verletzung des Benutzers oder 
zur Beschädigung des Geräts führen. 
Die Bedienung des PyroMark Q24 Instrument darf nur 
durch qualifiziertes, entsprechend geschultes Personal 
erfolgen. 
Die Instandhaltung des PyroMark Q24 Instrument darf 
nur durch einen Servicespezialisten des QIAGEN 
Außendiensts durchgeführt werden. 

 

Führen Sie alle Wartungsarbeiten gemäß den Anweisungen 
in Abschnitt 6 dieses Handbuchs durch. QIAGEN® stellt alle 
Reparaturen in Rechnung, die nachweislich auf eine 
inkorrekte Wartung zurückzuführen sind. 

 
WARNUNG/ 
ACHTUNG  

 

Verletzungsgefahr und Beschädigung des Geräts [W2] 
Der PyroMark Q24 Instrument ist sehr schwer und sollte 
nicht von einer Person angehoben werden. Heben Sie das 
Gerät nicht allein an, um eine Verletzung und/oder 
Beschädigung des Geräts zu vermeiden.  

 
 
WARNUNG/ 
ACHTUNG  

 

Verletzungsgefahr und Beschädigung des Geräts [W3] 
Bewegen Sie den PyroMark Q24 Instrument auf keinen 
Fall während des Betriebs.  
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1.2 Schutz vor Stromschlag 
Ziehen Sie die Netzanschlusskabel aus den Steckdosen, 
bevor Sie Wartungsarbeiten am Gerät vornehmen. 

WARNUNG  

 

Gefahr durch Stromschlag                                      [W4] 
Jede Unterbrechung des Schutzleiters (Erdungs- bzw. 
Masseleiter) im Gerät oder außerhalb des Geräts und jede 
Abtrennung des Schutzleiters am Anschluss der Netzleitung 
erhöht die Gefahr eines Stromschlags. 
Eine absichtliche Unterbrechung der Schutzleiter-
verbindung ist verboten. 
Gefährliche Spannung im Gerät 
Wenn das Gerät an die Stromversorgung angeschlossen 
ist, sind die Anschlussstellen spannungsführend. Durch das 
Öffnen der Abdeckungen oder das Entfernen von 
Gehäuseteilen können spannungsführende Komponenten 
freigelegt werden. 

  

Um einen zufriedenstellenden und sicheren Betrieb des 
PyroMark Q24 Instrument zu gewährleisten, befolgen Sie 
bitte die nachstehenden Hinweise: 
 Die Geräte-Netzkabel müssen an Wechselstrom-

Steckdosen mit Schutzleiter (Erdungs-/Masseleiter) 
angeschlossen werden. 

 Sorgen Sie dafür, dass die Netzstecker jederzeit frei 
zugänglich sind, falls das Gerät einmal schnell vom 
Stromnetz getrennt werden muss. 

 Benutzen Sie nur Netzanschlüsse und -kabel, die mit 
dem Gerät geliefert werden. 
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1.3 Biologische Sicherheit 
Wenden Sie beim Umgang mit biologischen Materialien nur 
sichere Laborverfahren an, wie sie z. B. in Veröffentlichungen 
wie Biosafety in Microbiological and Biomedical Laboratories 
(HHS, www.cdc.gov/od/ohs/biosfty/biosfty.htm) beschrieben 
werden. 

WARNUNG  

 

Biologische Materialien                                           [W5] 
Gehen Sie beim Umgang mit biologischen Materialien mit 
der größtmöglichen Vorsicht und gemäß den erforderlichen 
Sicherheitsbestimmungen vor. Tragen Sie immer eine 
Schutzbrille, zwei Paar Laborhandschuhe und einen 
Laborkittel. 
Die verantwortliche Person (z. B. der Laborleiter) muss alle 
erforderlichen Vorsichtsmaßnahmen treffen, um 
sicherzustellen, dass die unmittelbare Umgebung des 
Arbeitsplatzes sicher ist und die Bediener des Geräts 
ausreichend geschult sind. Außerdem dürfen die 
Grenzwerte in Bezug auf infektiöse Erreger, die in den 
entsprechenden Sicherheitsdatenblättern (SDS) oder den 
Vorschriften der OSHA*, ACGIH† oder COSHH‡ festgelegt 
sind, nicht überschritten werden. 
Weitere Informationen finden Sie unter 
www.qiagen.com/safety. 
Beim Betrieb eines Abzugs und bei der Entsorgung von 
Abfallstoffen müssen alle Bestimmungen und Gesetze zu 
Gesundheitsschutz und Sicherheit am Arbeitsplatz auf 
übernationaler, nationaler und regionaler Ebene 
eingehalten werden. 

 
* OSHA: Occupational Safety and Health Administration (Vereinigte Staaten von Amerika). 
† ACGIH: American Conference of Government Industrial Hygienists (Vereinigte Staaten von 

Amerika). 
‡ COSHH: Control of Substances Hazardous to Health (Vereinigtes Königreich). 
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