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Kit Contents

QlAsymphony PAXgene Blood RNA Kit (96)
Catalog no. 762635
No. of preps 96
Buffer BR2 25mL
Buffer BRb 30 mL
Buffer 0SX2 30 mL
Buffer RDD 30mL
Proteinase K 2x1.4mL
DNase | (1500 Kunitz units)* 4 glass vials
RNase-free water 2x2mL
Reagent Cartridge! 2
Piercing Lid 2
Reuse Seal Set 2
Secondary Hemogard Closures 2x50
Elution Microtubes CL, racked* 2
Caps for Elution Microtubes* 55x8

* Kunitz units are the commonly used units for measuring DNase |; see page 6 for definition.

t Prefilled reagent cartridges include buffers that contain a guanidine salt, ethanol, isopropanol, and/or Proteinase K.
See page 8 for Safety Information.

t Also available separately. See page 34 for Ordering Information.
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Shipping and Storage

Except for the DNase | vials, the remaining components of the QlAsymphony PAXgene
Blood RNA Kit can be stored at room temperature (15-25°C). Do not store reagent
cartridges at temperatures below 15°C.

The QlAsymphony PAXgene Blood RNA Kit contains a ready-to-use Proteinase K
solution in the enzyme rack of the reagent cartridge (see Figure 2, page 11) and as
separate tubes. Proteinase K can be stored at room temperature (15-25°C). To store
for extended periods of time, we suggest keeping the enzyme rack with Proteinase K
and DNase | tubes at 2-8°C.

The DNase | vials are shipped at room temperature. The vials should be stored
immediately upon receipt at 2-8°C. When stored at 2-8°C and handled correctly, the
lyophilized enzyme can be kept for at least 9 months without showing any reduction
in performance. The DNase | stock solution in the enzyme rack has to be stored at
2-8°C (see “Things to do before starting’, page 21, for preparation of DNase | stock
solution).

For other possible elution formats, see
www.giagen.com/products/giasymphonysp.aspx and www.qiagen.com/QYSC

Partially used reagent cartridges can be stored for a maximum of 2 weeks, enabling
cost-effective reuse of reagents and more flexible sample processing. If areagent
cartridge is partially used, seal the piercing lid with the Reuse Seal Set provided. To
avoid evaporation, seal the reagent cartridge immediately after the end of the
protocol run. The reagent cartridge is designed to allow 4 uses with a total opening
time of up to 15 h at a maximum environmental temperature of 30°C.
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Intended Use

For Research Use Only. Not for use in diagnostic procedures. The performance
characteristics of this product have not been fully established.

When the QlAsymphony PAXgene Blood RNA Kit is used in conjunction with the
PAXgene Blood RNA Tube, the System provides purified intracellular RNA, including

miRNA, for research applications including but not limited to RT-PCR.

The QlAsymphony PAXgene Blood RNA Kit is intended for purification of intracellular
RNA, including miRNA, from human whole blood (4.8 x 108 to 1.1x 107 leukocytes/mL).

The QlAsymphony PAXgene Blood RNA Kit is not for the isolation of genomic DNA or
viral nucleic acids from human whole blood.

All due care and attention should be exercised in the handling of the products.
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Safety Information

When working with chemicals, always wear a suitable lab coat, disposable gloves, and
protective goggles. For more information, please consult the appropriate safety data
sheets (SDSs). These are available online in convenient and compact PDF format at
www.qgiagen.com/safety where you can find, view, and print the SDS for each
PreAnalytiX kit and kit component.

CAUTION
i: DO NOT add bleach or acidic solutions directly to the sample-

preparation waste.

The bottles and the troughs of the reagent cartridges contain Buffer BR2 and Buffer
QSBT1 which contain guanidine thiocyanate, and Buffer QSW5, which contains
guanidine hydrochloride. Guanidine thiocyanate and guanidine hydrochloride can
form highly reactive compounds when combined with bleach. If liquid containing
these buffers is spilled, clean with suitable laboratory detergent and water. If the
spilled liquid contains potentially infectious agents, clean the affected area first with
laboratory detergent and water, and then with 1% (v/v) sodium hypochlorite.

Wastes from sample preparation, such as supernatants from centrifugation stepsin
the RNA purification procedure, is to be considered potentially infectious. Wastes
must be autoclaved or incinerated to destroy infectious material and then disposed
according to official regulations.
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Quality Control

In accordance with QIAGEN's ISO-certified Quality Management System, each lot of
QlAsymphony PAXgene Blood RNA Kits is tested against predetermined
specifications to ensure consistent product quality.
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Introduction

Summary and explanation

QlAsymphony technology combines the speed and efficiency of silica-based nucleic
acid purification with the convenient handling of magnetic particles (Figure 1). The
purification procedure is designed to ensure safe and reproducible handling of
potentially infectious samples.

The OlAsymphony PAXgene Blood RNA Kit allows automated, standardized
purification on the QlAsymphony SP and QlAsymphony Connect of total RNA,
including miRNA, from 2.5 mL human whole blood collected into PAXgene Blood RNA
Tubes. Proven MagAttract® magnetic-particle technology provides high-quality RNA,
which is suitable for direct use in downstream applications. The QlAsymphony
instruments perform all steps of the sample preparation procedure. Up to 72 samples,
in 3 batches of 24, can be processed in a single run.
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Figure 1. Schematic of the QlAsymphony SP and QlAsymphony Connect principle. The
OlAsymphony instrument processes a sample containing magnetic particles as follows. A
magnetic rod protected by a rod cover enters a well containing the sample and attracts the
magnetic particles. The magnetic rod cover is positioned above another well and the magnetic
particles are released. The QlAsymphony instrument uses a magnetic head containing an array
of 24 magnetic rods, and can therefore process up to 24 samples simultaneously. Steps 1and
2 are repeated several times during sample processing.
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Principle and procedure

The simple procedure begins with a centrifugation step to pellet the contents of each
PAXgene Blood RNA Tube. After decanting the supernatant, the pellets are then
resuspended by vortexing in optimized buffers, which are supplemented with
Proteinase K. The tubes are transferred to the QlAsymphony instrument.

After a precleaning step, RNA binds to the silica surface of MagAttract magnetic
particles in the presence of a chaotropic salt and isopropanol. Two prewash steps
guarantee that DNase | digestion is optimized. Remaining proteins and contaminants
are removed by an additional Proteinase K treatment and 3 wash steps, and RNA is
eluted in Buffer BR5. Finally, a heat treatment of the eluted RNA provides ready-to-
use RNA and ensures consistent performance in downstream applications.

Guaranteed yields of RNA isolated from 2.5 mL healthy, human, whole blood (4.8 x 10°
to 1.1x 107 leukocytes/mL) are >3 ug for >95% of the samples processed. Since yields
are highly donor-dependent, individual yields may vary. Average yields can be
expected in the range between 6 and 8 ug*. Purified RNA can be used in downstream
applications including but not limited to RT-PCR.

*See Technical Note “Typical total RNA yields from PAXgene Blood RNA Tubes processed with the PAXgene Blood
miRNA Kit” at www.preanalytix.com.
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Equipment and Reagents to Be Supplied by User

When working with chemicals, always wear a suitable lab coat, disposable gloves, and
protective goggles. For more information, consult the appropriate safety data sheets
(SDSs), available from the product supplier.

Consumables

e B8-Rod Covers(cat. no. 997004)

e Sample Prep Cartridges, 8-well (cat. no. 997002)

e Filter-Tips, 1500 pL (cat. no. 997024)

e Filter-Tips, 200 pL (cat. no. 990332)

e Sterile, aerosol-barrier, RNase-free pipette tips*

e RNase-free syringe and needle (for resuspension of DNase )

e Crushedice

Reagents

e PAXgene Blood RNA Tubes(cat. no. 762165; available from BD and BD authorized
distributors; see www.preanalytix.com)

* Ensure that you are familiar with the guidelines on Handling RNA (Appendix A, page 29).
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Equipment

e QlAsymphony SP(cat. no. 9001297) or QlAsymphony Connect (cat. no. 9003450)

e Optional: QlAsymphony Cabinet SP(cat. no. 9020244) or QlAsymphony Cabinet
Connect (cat. no. 9027985)

e Pipettes* (200 uL-1mL)

e Centrifuge* capable of attaining 3000-5000 x g and equipped with a swing-out
rotor and buckets to hold PAXgene Blood RNA Tubes

e \Vortex mixer*

e Optional: A step dispenser*, such as the Multipette Plus from Eppendorf®, is
recommended for optimal processing’

e Optional: A multitube Vortexer*, such as the VX-2500 from VWR®, is
recommended for optimal processingt

Elution in Elution Microtubes CL

Equipment

e PAXgene 96 Incubator Block (cat. no. 9238279)

e Incubator capable of 80°C*

e Spatulatoremove the lower plate from the elution microtube rack

e Heavy plate to prevent caps from opening during incubation at 80°C

* Ensure that instruments have been checked and calibrated regularly according to the manufacturer’s
recommendations.
t Thisis not a complete list of suppliers and does not include many important vendors of biological supplies.
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Elution in 2 mL Sarstedt® tubes

Consumables

e Microtube 2 mL, PP(Sarstedt, cat. no. 72.608) with Screw cap, neutral (Sarstedt,
cat. no. 65.716.725)*

Equipment

e Shaker-incubator, heating block, or water bath' capable of incubating at 65°C

For other possible elution formats, see
www.qiagen.com/products/giasymphonysp.aspx and www.giagen.com/QYSC

* Thisis not a complete list of suppliers and does not include many important vendors of biological supplies.
t Ensure that instruments have been checked and calibrated regularly according to the manufacturer’s
recommendations
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Procedure

Automated purification on the QlAsymphony SP and
QlAsymphony Connect

The QlAsymphony instrument makes automated sample preparation easy and
convenient. Samples, reagents and consumables, and eluates are separated in
different drawers. Simply load samples, reagents provided in special cartridges, and
preracked consumables in the appropriate drawer. Start the protocol and remove
purified RNA from the eluate drawer after sample processing is completed. Refer to
the QIAsymphony SP/AS User Manual, “Operating the QlAsymphony SP” section, or the
QIAsymphony Connect User Manual, “Operating Procedure” section.

Even though the QlIAsymphony SP and QlAsymphony Connect were designed as a
benchtop instrument, the use of the QlAsymphony Cabinet SP or QlAsymphony
Cabinet Connect will enhance the convenience of using this robotic system. The
QlAsymphony Cabinet is specifically designed for correct positioning of the
QOlAsymphony instrument. The QlAsymphony Cabinet contains a waste compartment,
into which used tips from the worktable can be ejected.

“Reagents and Consumables” drawer

Reagent cartridges

Reagents for purification of RNA from PAXgene Blood RNA tubes are contained in an
innovative reagent cartridge (Figure 2). Only Buffer RDD has to be loaded in a separate
bottle holder position. Each trough of the reagent cartridge contains a particular
reagent, such as magnetic particles, enzyme buffer, binding buffer, wash buffer, or
elution buffer. Partially used reagent cartridges can be reclosed with Reuse Seal
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Strips for later use. This avoids generating waste due to leftover reagents at the end
of the purification procedure.

Figure 2. The reagent cartridge contains all reagents required for the protocol run. The
cartridge is placed inside the Reagent cartridge holder (not shown in image).

Note: Before using areagent cartridge for the first time, remove the seal from
the trough containing the magnetic particles, and replace it with the trough
cover. Before starting the procedure, ensure that the magnetic particles are fully
resuspended. Vortex the sealed or covered trough containing the magnetic
particles vigorously for at least 3 min before first use. Place the reagent
cartridge into the reagent cartridge holder. If required by the protocol, place the
enzyme rack into the reagent cartridge holder and remove the lids from the
enzyme tubes. Place the piercing lid on top of the reagent cartridge (Figure 3).
Scan barcode of the buffer RDD bottle and load it in the buffer bottle position.
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Important: The piercing lid is sharp; use caution when placing it onto the reagent
cartridge. Make sure to place the piercing lid onto the reagent cartridge in the
correct orientation.

Figure 3. Easy worktable setup with reagent cartridges. The reagent cartridge with the
piercing lid positioned in the reagent cartridge holder.

Loading plasticware

Sample prep cartridges, 8-Rod Covers (both preracked in unit boxes), and disposable
filter-tips (200 pL tips in blue racks, 1500 pL tips in gray racks) are loaded into the
“Reagentsand Consumables” drawer(see Table 1, page 20).

See Table 1 (page 20) for the consumables required. For plasticware ordering
information, see page 39.

Note: Both types of tips have filters to prevent cross-contamination.
Tip rack slots on the QlAsymphony worktable can be filled with either type of tip rack.

The QlAsymphony instrument will automatically identify the type of tipsloaded during
theinventoryscan.
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Note: Do not refill tip racks before starting another protocol run. The
QlAsymphony instrument can use partially used tip racks.

“"Waste" drawer

Sample prep cartridges and 8-Rod Covers used during a run are re-racked in empty
unit boxes in the "Waste” drawer. Ensure that the "Waste” drawer contains sufficient
empty unit boxes for plastic waste generated during the protocol run.

Note: Ensure that the covers of the unit boxes are removed before loading the
unit boxes into the “Waste” drawer. If you are using 8-Rod Cover boxes for
collecting used sample prep cartridges and 8-Rod Covers, ensure that the box
spacer has been removed.

A bag for used filter-tips must be attached to the front side of the “Waste” drawer. If
a QlAsymphony Cabinet is used, the waste compartment, into which used tips from
the worktable are ejected, must be checked for sufficient space to collect waste tips.

Note: The presence of a tip disposal bag is not checked by the system. Ensure
that the tip disposal bag is properly attached before starting a protocol run(see
the QIAsymphony SP/AS User Manual, “Operating the QIAsymphony SP” section, or
the QIAsymphony Connect User Manual, “Operating Procedure” section).

A waste container collects all liquid waste generated during the purification
procedure. The “Waste” drawer can only be closed if the waste container is in place.
Furthermore, a liquid-level sensor detects the level of liquid in the waste container.
The system notifies the user if there is not enough capacity left in the container for
liquid waste from the queued batch.
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“Eluate” drawer

Therequired elutionrack is loaded into the "Eluate” drawer. Do not load a 96 well plate
into“Elution slot 4”. Use “Elution slot 1 with the corresponding cooling adapter so that
eluates will be cooled at the end of the run.

Inventory scan

Before starting a run, the instrument checks that sufficient consumables for the
queued batch(es) have been loaded into the corresponding drawers(Table 1).

Table 1. Consumables required for purification of cellular RNA from whole blood

QlAsymphony SP QlAsymphony Connect

Reagent cartridges 1 1 2 1 1 2
Sample prep cartridges* 27 54 81 27 54 81
8-Rod Covers* 3 6 9 3 6 9

1500 pL tips (tip racks) 132(5) 264(9) 396(13) 122 (4) 244(8) 366(12)
200 pL tips(tip racks) 28(1) 56(2) 84(3) 24(1) 48(2) 72(3)
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Protocol: Purification of Total RNA, Including
miRNA, from Human Whole Blood Collected into
PAXgene Blood RNA Tubes

Important points before starting

Blood must be collected in PAXgene Blood RNA Tubes (cat. no. 762165).

Use of a step dispenser, such as the Multipette® Plus from Eppendorf, and a
multitube vortexer, such as the VX-2500 from VWR, is recommended.

All steps of the QlAsymphony PAXgene Blood RNA protocol for purification of
total RNA, including miRNA, should be performed at 15-25°C.

Things to do before starting

Ensure that the PAXgene Blood RNA Tubes (BRT) are incubated for at least 2 h at
room temperature (15-25°C) after blood collection to ensure complete lysis of
blood cells and precipitation of RNA. Incubation of the PAXgene Blood RNA Tube
(BRT) overnight may increase yields. If the initial blood incubation at room
temperature for 2 h was not done before storage at 2-8°C, -20°C or -70°C, then
first equilibrate the PAXgene Blood RNA Tube (BRT) to room temperature and
thenincubate it at this temperature for 2 h before starting the procedure.

Prepare DNase | stock solution before using the reagent cartridge for the first
time. Dissolve 2 vials of the lyophilized DNase | (1500 Kunitz units each)in 900 pL
per vial of the RNase-free water provided. To avoid loss of DNase |, do not open
the vial. Instead, inject RNase-free water into each vial using an RNase-free
needle and syringe. Mix gently by inverting the vial. Do not vortex. Transfer the
contents of both vials (1.8 mL in total) to the tube at position 3 of the enzyme rack
on the reagent cartridge.

DNase solution can be stored at 2-8°C for up to 6 weeks.
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Buffer BR2 (reagent trough 1and separate bottle) may form a precipitate upon
storage. If a precipitate forms, warm to 37°C to redissolve.

Before starting the procedure, ensure that the magnetic particles are fully
resuspended. Vortex the sealed or covered trough containing the magnetic
particles vigorously for at least 3 min before first use.

If using a new reagent cartridge, remove the seal from the trough containing the
magnetic particle. Make sure that the piercing lid is placed on the reagent
cartridge.

If using a previously used reagent cartridge, make sure that the Reuse Seal Strips
and rough cover have been removed.

The enzyme rack must be attached to the reagent cartridge, and the tube caps
must be removed.

Orient sample racks so that the barcodes face the barcode reader on the left side
of the QlAsymphony instrument.

We recommend using Elution Microtubes CL, racked (provided) for elution.
Alternatively, 2 mL Sarstedt tubes can be used (see page 15). For other possible
elution formats, see www.giagen.com/products/giasymphonysp.aspx and
www.giagen.com/QYSC under Resources tab.

Procedure on QlAsymphony SP

1.

Centrifuge the PAXgene Blood RNA Tubes for 10 min at 3000-5000 x g using a
swing-out rotor.

Note: Use only round-bottomed tube adapters. Tubes may break during
centrifugation if centrifuge adapters with conical bottoms are used.

To save time, the QlAsymphony SP can be set up (steps 7 to 10) during this
centrifugation step.

After centrifugation, remove the supernatant by decanting. Discard the
supernatant, and save the pellet for resuspension in step 3.
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1.

. Mix 280 pL Buffer 0SX2 with 20 pL Proteinase K per sample.

Note: For 24 (48, 72) samples, mix 7(14, 21) mL of Buffer QSX2 with
500(1000, 1500) pL Proteinase K.

Add 300 pL Buffer QSX2-Proteinase K mixture per tube. Close the tubes with the
Secondary Hemogard Closures provided, and thoroughly resuspend the pellet by
vortexing. For resuspension use a multitube vortexer at full speed for 30 s or until
the pellets are completely resuspended.

. Remove and discard the closures.

. Add 200 pL Buffer BR2 per tube and place them into the appropriate sample

carrier.
Ensure that the QlAsymphony SP is switched on.

The power switch is located at the bottom left corner of the QlAsymphony SP.

. Ensure that the "Waste” drawer is prepared properly, and perform an inventory

scan of the “Waste” drawer, including the tip chute and liquid waste. Replace the
tip disposal bag if necessary.

. Load the required reagent cartridge and consumables (see Table 1, page 20)into

the “Reagents and Consumables” drawer, and perform an inventory scan of the
“Reagents and Consumables” drawer.

You must scan the barcode of the Buffer RDD bottle before placing itinto the
“Reagents and Consumables” drawer. To do this, choose the Bottle ID button in
the “Consumables” dialog box on the touchscreen. Buffer RDD is equivalent to
Buffer OSX1, the name used in the QIAsymphony SP software.

.Load the required elution rack into the "Eluate” drawer.

Place the adapter required for the specific elution format onto the selected
elution position. If Elution Microtubes CL are used in the eluate cooling position
("Elution Slot 1”), remove the lower plate from the elution microtube rack using a
spatula. Do not load a 96-well plate onto “Elution slot 4.

Load the samples (from step 6) into the “Sample” drawer.
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12. Using the touchscreen, enter the required information for each batch of samples
to be processed.

Enter the following information:

O Sample information (change default tube format; choose the “Select all” button on the
sample view screen, and select “BD # 762165 PAXgene RNA 16x100” from the “Tube
Insert 00" sheet)

O Protocol(“Assay Control Set”)to be run

O Elution volume and output position

After information about the batch has been entered, the status changes from

“LOADED"to “QUEUED". As soon as one batch is queued, the Run button appears.

13. Press the Run button to start processing.
All processing steps are fully automated. The time elapsed is displayed.

At the end of the protocol run, the status of the batch changes from “RUNNING”
to “COMPLETED".

It isrecommended to use the “Elution slot 1" because this slot is able to cool the
eluates after the runis complete.

14. After the QlAsymphony protocol finishes, remove the elution microtubes or 2 mL
Sarstedt tubes containing the purified RNA, and seal them with the appropriate
caps.

If the “Eluate” drawer is opened and not reclosed when a batch is running (e.g., if
elution racks that contain eluates are removed), the run will be paused and an
inventory scan of the “Eluate” drawer will be performed. A message window
appears during the scan and must be closed (by pressing Close) before the run
can be restarted.

Result files are generated for each elution plate.

15. Follow step 15a if the RNA was eluted into Elution Microtubes CL or step 15b if the
RNA was eluted into 2 mL Sarstedt tubes. If using Elution Microtubes CL, heat an
incubator to 80°C for use in step 15a. If using 2 mL Sarstedt tubes, heat a shaker-
incubator, heating block, or water bath to 65°C for use in step 15b.
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15a. Place the elution microtube rack onto the PAXgene 96 Incubator Block
preheated in the 80°C incubator, and incubate for 10 min at 80°C. Place a
heavy plate over the caps to prevent them from popping open. After
incubation, proceed immediately with step 16.

Note: Denaturation of the eluate is essential for maximum efficiency in
downstream applications, such as RT-PCR, other amplification reactions, or
cDNA synthesis. It is not necessary to denature samples more than once;
samples remain denatured after freezing and thawing. Do not exceed the
incubation time or temperature.

15b. Incubate the eluates for 5 min at 65°C in a shaker-incubator, heating block,
or water bath without shaking. After incubation, proceed immediately with
step 16.

Note: Denaturation of the eluate is essential for maximum efficiency in
downstream applications, such as RT-PCR, other amplification reactions, or
cDNA synthesis. It is not necessary to denature samples more than once;
samples remain denatured after freezing and thawing. Do not exceed the
incubation time or temperature.

If elution positions 2 or 3 were used (position 4 is not recommended for 96-
well elution formats), remove the bottom plate of the elution microtube rack
with a spatula.

16. After incubation, chill the elution microtubes or Sarstedt tubes immediately on
ice. Put the bottom plate back onto the rack for storage. Store the purified RNA
short term at -20°C or at -80°C for longer periods.

A temperature of -80°C is commonly recommended for storing isolated RNA. We
also recommend storing RNA purified with the QlAsymphony PAXgene Blood RNA
Kit at -80°C.
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For accurate quantification of RNA by absorbance at 260 nm, we recommend
diluting the sample in 10 mM Tris-Cl,* pH 7.5 buffer. Dilution of the sample in
RNase-free water may lead to inaccurately low values. Use the buffer in which
the RNA is diluted to zero the spectrophotometer, and make sure to add the
same volume of Buffer BR5 as the volume of eluted RNA to be diluted.

Note: For quantification in Tris buffer, use the relationship Az =1=44 pg/mL.

In general, magnetic particles are not carried over into eluates. If carryover does
occur, magnetic particles in eluates do not affect most downstream
applications. If magnetic particles need to be removed before performing
downstream applications, tubes or plates containing eluates should be spun
down, and eluates should be transferred to a clean tube. Alternatively, a suitable
magnet can be used.

17. If the reagent cartridge is only partially used, seal it with the Reuse Seal Strips
(provided), and close the enzyme tubes with screw caps immediately after the
end of the protocol run to avoid evaporation. Remove the enzyme rack and store
it at 2-8°C.

18. Discard used sample tubes and waste according to your local safety regulations.
See page 8 for safety information.
19. Clean the QlAsymphony SP.

Follow the maintenance instructions in the QlAsymphony SP/AS User Manual —
Operating the OIAsymphony SP.

20.Close the workstation drawers and switch off the QlAsymphony SP.

* When working with chemicals, always wear a suitable lab coat, disposable gloves, and protective goggles. For more
information, consult the appropriate safety data sheets (SDSs), available from the product supplier.
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1.

Procedure on QIAsymphony Connect

Centrifuge the PAXgene Blood RNA Tubes for 10 min at 3000-5000 x g using a
swing-out rotor.

Note: Use only round-bottomed tube adapters. Tubes may break during
centrifugation if centrifuge adapters with conical bottoms are used.

. After centrifugation, remove the supernatant by decanting. Discard the

supernatant, and save the pellet for resuspension in step 3.

. Mix 280 pL Buffer 0SX2 with 20 pL Proteinase K per sample.

Note: For 24 (48, 72) samples, mix 7(14, 21) mL of Buffer QSX2 with
500(1000, 1500) pL Proteinase K.

. Add 300 pL Buffer QSX2-Proteinase K mixture per tube. Close the tubes with the

Secondary Hemogard Closures provided, and thoroughly resuspend the pellet by
vortexing. For resuspension use a multitube vortexer at full speed for 30 s or until
the pellets are completely resuspended.

. Remove and discard the closures.
. Add 200 pL Buffer BR2 per tube.

. Power on the QlAsymphony Connect and wait until the log in screen appears and

the initialization procedure has finished.

The power switch is located at the bottom right corner of the QlAsymphony
Connect.

. Logintotheinstrument.

. Place the samples into the appropriate sample carriers and load them into the

“Sample” drawer. Ensure that lids are removed from tubes before loading the
carrier into the instrument.

Note: To ensure correct liquid level detection, push the tubes down to the
bottom of the tube carrier.

10. Using the touchscreen, start the Wizard via the button on the dashboard. The

Wizard guides the operator through each step of the run setup process.
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1.

12.

13.

14.

15.

16.

17.
18.

In the Sample screen, ensure that all samples |Ds are correctly entered and that
the correct labware type has been defined for each position. The default labware
selection of the QIAsymphony Connect may not match the loaded tubes.

In the Batch screens, press +NEW Batch to create the required number of
batches.

Press DEFINE to start the batch definition process. Select the required protocol
and assign up to 24 samples per batch. Repeat as required until all loaded
samples are included in a batch.

In the Eluate screen, load the required elution rack into the “Eluate” drawer and
enter the details of the labware used and rack ID.

“Elution slot 1", with the corresponding cooling adapter, must be used.

Note: The OlAsymphony SP and QlAsymphony Connect have distinct cooling
adapters. Ensure using the QlAsymphony Connect-specific cooling adapter.

When using the Elution Microtubes CL rack, remove the lid and the bottom by
twisting the rack until the bottom comes off.

Assign the previously defined batches to the elution rack by selecting the
“Assigned batches & Eluate volume” field. Select the applicable slot and eluate
volume and press Apply. Scan the Eluate drawer to confirm correct placement of
the rack. Do not load a 96-well plate onto “Elution slot 4"

The Inventory screen provides details of the required reagents and consumables
for the defined batches. Load the requested items into the “Reagents and
Consumables” drawer.

Ensure that the “Waste” drawer is properly prepared with the tip chute, empty
unit boxes, and an empty liquid waste bottle. Replace the tip disposal bag if
necessary.

When all required items are loaded, start the inventory scan.

After a successful inventory scan close the wizard. On the batches screen, press
Run to start the purification procedure.
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All processing steps are fully automated. At the end of the protocol run, the
status of the batch changes from “PROCESSING” to “COMPLETED".

19. Retrieve the elution rack containing the purified nucleic acids from the “Eluate”

drawer. The rack must also be removed in the Eluate screen. Press REMOVE on
the applicable slot and perform a scan to confirm removal.

20.Remove the eluate plate from the “Eluate” drawer immediately after the run has

21.

finished. Depending on temperature and humidity, elution plates left in the
OlAsymphony Connect after the run is completed may experience condensation
or evaporation.

In general, magnetic particles are not carried over into eluates. If carryover does
occur, magnetic particles in eluates do not affect most downstream
applications.

If magnetic particles need to be removed before performing, downstream
applications, tubes, or plates containing eluates should first be placed in a
suitable magnetic rack and the eluates transferred to a clean tube.

Report files are generated for each elution rack, and a finalized report file is
available for download after removal of the rack from the instrument is
confirmed by a scan of the Eluate drawer.

Follow step 21aif the RNA was eluted into Elution Microtubes CL or step 21b if the
RNA was eluted into 2 mL Sarstedt tubes. If using Elution Microtubes CL, heat an
incubator to 80°C for use in step 21a. If using 2 mL Sarstedt tubes, heat a
shaker-incubator, heating block, or water bath to 65°C for use in step 21b.

27a. Place the elution microtube rack onto the PAXgene 96 Incubator Block
preheated in the 80°C incubator, and incubate for 10 min at 80°C. Place a
heavy plate over the caps to prevent them from popping open. After
incubation, proceed immediately with step 22.

Note: Denaturation of the eluate is essential for maximum efficiency in
downstream applications, such as RT-PCR, other amplification reactions, or
cDNA synthesis. It is not necessary to denature samples more than once;

OlAsymphony PAXgene Blood RNA Kit Handbook 07/2026 29



samples remain denatured after freezing and thawing. Do not exceed the
incubation time or temperature.

21b. Incubate the eluates for 5 min at 65°C in a shaker-incubator, heating block,
or water bath without shaking. After incubation, proceed immediately with
step 22.

Note: Denaturation of the eluate is essential for maximum efficiency in
downstream applications, such as RT-PCR, other amplification reactions, or
cDNA synthesis. It is not necessary to denature samples more than once;
samples remain denatured after freezing and thawing. Do not exceed the
incubation time or temperature.

If elution positions 2 or 3 were used (position 4 is not recommended for
96-well elution formats), remove the bottom plate of the elution microtube
rack with a spatula.

22.After incubation, chill the elution microtubes or Sarstedt tubes immediately on
ice. Put the bottom plate back onto the rack for storage. Store the purified RNA
short term at -20°C or at -80°C for longer periods.

A temperature of -80°C is commonly recommended for storing isolated RNA. We
also recommend storing RNA purified with the QIAsymphony PAXgene Blood RNA
Kit at -80°C.

For accurate quantification of RNA by absorbance at 260 nm, we recommend
diluting the sample in 10 mM Tris-Cl,* pH 7.5 buffer. Dilution of the sample in
RNase-free water may lead to inaccurately low values. Use the buffer in which
the RNA is diluted to zero the spectrophotometer, and make sure to add the
same volume of Buffer BR5 as the volume of eluted RNA to be diluted.

Note: For quantification in Tris buffer, use the relationship Az =1=44 pg/mL.

* When working with chemicals, always wear a suitable lab coat, disposable gloves, and protective goggles. For more
information, consult the appropriate safety data sheets (SDSs), available from the product supplier.
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In general, magnetic particles are not carried over into eluates. If carryover does
occur, magnetic particles in eluates do not affect most downstream
applications. If magnetic particles need to be removed before performing
downstream applications, tubes or plates containing eluates should be spun
down and eluates should be transferred to a clean tube. Alternatively, a suitable
magnet can be used.

23.1f the reagent cartridge is only partially used, seal it with the Reuse Seal Strips
(provided)and close the enzyme tubes with screw caps immediately after the end
of the protocol run to avoid evaporation. Remove the enzyme rack and store it at
2-8°C.

24 .Discard used sample tubes and waste according to your local safety regulations.
See page 8 for safety information.

25.Clean the QlAsymphony instrument.

Follow the maintenance instructions in the QJAsymphony Connect User Manual,
“Operating Procedure” section.

26.Close the instrument drawers and power off the QlAsymphony Connect.

Follow the maintenance instructions in the user manual supplied with your
instrument. Make sure to clean the tip guards regularly to minimize the risk of
cross-contamination.
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Troubleshooting Guide

This troubleshooting guide may be helpful in solving any problems that may arise. For more
information, see also the Frequently Asked Questions page at our Technical Support Center:
www.giagen.com/FAQ/FAQList.aspx. The scientists in QIAGEN Technical Services are always
happy to answer any questions you may have about either the information or protocols in this

handbook (for contact information, visit support.qiagen.com).

Comments and suggestions

Interrupted or canceled PAXgene Blood RNA protocol during sample processing on QlAsymphony SP

a) Samples are located on the QlAsymphony Please refer to QlAsymphony” SP Sample Recovery Protocol Sheet and
work deck and cannot be accessed by the 0lAsymphony Connect Sample Recovery Protocol Sheet.

user due to unexpected abortion of the

instrument run

General handling

a) Error message displayed in the If an error message is displayed during a protocol run, consult the
touchscreen QlAsymphony SP/AS User Manual, “Operating the OlAsymphony SP” section, or
the QIAsymphony Connect User Manual, “Operating Procedure” section.

RNA degraded

a) RNase contamination Although all buffers have been tested and guaranteed RNase-free, RNases can
be introduced during use. Be certain not to introduce any RNases during the
procedure or later handling. See Appendix A (page 34).
Do not put RNA samples into a vacuum dryer that has been used in DNA
preparation where RNases may have been used.

b) Incorrect blood donation Strictly follow the instructions in the PAXgene Blood RNA Tubes Product
Circular.

RNA does not perform well in downstream applications

a) Salt carryover during elution Ensure that the reagent cartridge is at room temperature (15-25°C).
b) Eluate concentrated by vacuum Do not concentrate the eluate by vacuum centrifugation (e.g., in a SpeedVac®
centrifugation or similar instrument). This can introduce RNases, lead to degradation due to

high temperatures, and concentrate salts in the eluate, which can interfere
with downstream applications.

c) Insufficient RNA used in downstream Quantify the purified RNA by spectro-photometric measurement of the
application absorbance at 260 nm (see Appendix B, page 35).

d) Excess RNA used in downstream Excess RNA can inhibit some enzymatic reactions. Quantify the purified RNA
application by spectro-photometric measurement of the absorbance at 260 nm (see

Appendix B, page 35).
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e) Bead carryover

Low RNA yield

Comments and suggestions

In general, magnetic particles are not carried over into eluates. If carryover
does occur, magnetic particles in eluates do not affect most downstream
applications. If very high portions of eluates are needed for specific
downstream assays, eluates could be spun down, and eluates should be
transferred to a clean tube.

a) Lessthan 2.5 mL blood collected in
the PAXgene Blood RNA Tube

b) RNA concentration measured in water

c) Pellet overdried in step 2

d

Blood incubated for <2 h after
collection

e) Low white blood cell count

f

Magnetic particles were not
completely resuspended

Low Azeo/ Azs0 Value

Ensure that 2.5 mL blood is collected in the PAXgene Blood RNA Tube
(see the PAXgene Blood RNA Tube Product Circular).

RNA concentration should be measured in 10 mM Tris-Cl, pH 7.5, for
accurate quantification (see “Spectrophotometric quantification of
RNA”, page 36).

After removing the supernatant by decanting, it is sufficient to dab the
rim of the tube 5-10 times with a clean paper towel. Excess drying (such
as placing the tubes upside down in a rack or wiping the inner walls of
the tube)is not recommended.

Ensure that the incubation time at room temperature (15-25°C) of blood
in the PAXgene Blood RNA Tube sums up to at least 2 h. Incubation of the
PAXgene Blood RNA Tube overnight may increase yields slightly in some
cases.

RNA yields are highly donor dependent. Blood samples with low
leukocyte counts (e.g., <4.8 x 10° leukocytes/mL) give low yields.

Before starting the procedure, ensure that the magnetic particles are
fully resuspended. Vortex for at least 3 min before use.

a) Wrong buffer used for RNA dilution

b) Spectrophotometer not properly
zeroed

c) Absorbance reading at 320 nm was
not subtracted from the absorbance
readings at 260 nm and 280 nm

Use 10 mM Tris-HClI, pH 7.5, not RNase-free water, to dilute RNA before
measuring purity (see “Purity of RNA", page 37).

To zero the spectrophotometer, use a blank containing the same
proportion of elution buffer (Buffer BR5, provided in an extra bottle with
the kit) and dilution buffers as in the samples to be measured. Buffer
BR5 shows high absorbance at 220 nm, which can lead to high
background absorbance levels if the spectrophotometer is not properly
zeroed.

To correct for the presence of magnetic particles in the eluate, an
absorbance reading at 320 nm should be taken and subtracted from the
absorbance readings obtained at 260 nm and 280 nm (see “Quantification
of RNA”, page 36).

Precipitate in reagent trough of opened cartridge

Buffer evaporation

Excessive evaporation can lead to increased salt concentration in
buffers. Discard reagent cartridge.

Make sure to seal buffer troughs of a partially used reagent cartridge
with Reuse Seal Strips when not being used for RNA purification.
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Appendix A: General Remarks on Handling RNA

Handling RNA

Ribonucleases (RNases) are very stable and active enzymes that generally do not
require cofactors to function. Since RNases are difficult to inactivate and even
minute amounts are sufficient to destroy RNA, do not use any plasticware or
glassware without first eliminating possible RNase contamination. Great care should
be taken to avoid inadvertently introducing RNases into the RNA sample during or
after the purification procedure. In order to create and maintain an RNase-free
environment, the following precautions must be taken during pretreatment and use
of disposable and non-disposable vessels and solutions while working with RNA.

General handling

Proper microbiological, aseptic technique should always be used when working with
RNA. Hands and dust particles may carry bacteria and molds and are the most
common sources of RNase contamination. Always wear latex or vinyl gloves while
handling reagents and RNA samples to prevent RNase contamination from the
surface of the skin or from dusty laboratory equipment. Change gloves frequently and
keep tubes closed whenever possible. Keep purified RNA on ice when aliquots are
pipetted for downstream applications.

Protocols for removing RNase-contamination from glassware and solutions can be
found in general molecular biology guides, such as Sambrook, J. and Russell, D. W.
(2001) Molecular Cloning: A Laboratory Manual, 3rd ed. Cold Spring Harbor, NY: Cold
Spring Harbor Laboratory Press.
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Appendix B: Storage, Quantification, and
Determination of Quality of RNA

Storage of RNA

Purified RNA may be stored in Buffer BR5 at -20°C for several weeks or -80°C for 1or
more years.

Atemperature of -80°C is commonly recommended for storing isolated RNA. We also
recommend storing RNA purified with the QlAsymphony PAXgene Blood RNA Kit at
-80°C. Under these conditions, no degradation of RNA is detectable for over 1year.

Quantification of miRNA

Since the RNA eluate obtained using this procedure is enriched in various small RNA
species, the yield of specific small RNA species(e.g., miRNA) cannot be quantified by
0D measurement or fluorogenic assays. Instead, we recommend using quantitative,
real-time RT-PCR assays, suchas miRCURY* LNA"miRNA Probe PCR system, specific
for the type of small RNA under study. For example, to estimate miRNA yield, an assay
directed against any miRNA known to be adequately expressed in the samples being
processed may be used

The miRCURY LNA miRNA Probe PCR System is a miRNA-specific, LNA-based system
designed for sensitive and accurate detection of miRNA by quantitative, real-time
PCR using dual labelled probes. The method is based on universal reverse
transcription (RT), followed by real-time PCR amplification with LNA-enhanced
primers and probe. See page 39 for Ordering Information.
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Quantification of RNA

The concentration of RNA can be determined by measuring the absorbance at 260 nm
(Axo) in a spectrophotometer (see “Spectrophotometric quantification of RNA”,
below). For small amounts of RNA, however, it may not be possible to accurately
determine amounts photometrically. Small amounts of RNA can be quantified using
the Aqgilent® 2100 bioanalyzer, or Tapestation fluorometric quantification, or
quantitative, real-time RT-PCR.

Spectrophotometric quantification of RNA

The concentration of RNA should be determined by measuring the absorbance at
260 nm (Azo) in a spectrophotometer. To ensure significance, readings should be in
the linear range of the spectrophotometer. An absorbance of 1 unit at 260 nm
corresponds to 44 pg of RNA per mL (Azso = 1= 44 pg/mL). This relation is valid only
for measurementsin 10 mM Tris-HCI,* pH 7.5. Therefore, if it is necessary to dilute the
RNA sample and this should be done in 10 mM Tris-HCI. As discussed below (see
"Purity of RNA,” page 37), the ratio between the absorbance values at 260 and 280 nm
gives an estimate of RNA purity.

When measuring RNA samples, be certain that cuvettes are RNase-free. Zero the
spectrophotometer using a blank consisting of the same proportion Buffer BR5 and
Tris-HCl buffer as in the samples to be measured. Buffer BR5 has high absorbance at
220nm, which can lead to high background absorbance levels if the
spectrophotometer is not properly zeroed.

* When working with chemicals, always wear a suitable lab coat, disposable gloves, and protective goggles. For more
information, consult the appropriate safety data sheets (SDSs), available from the product supplier.
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An example of the calculation involved in RNA quantification is shown below:

Volume of RNA sample =80 pL
Dilution =10 pL of RNA sample + 140 yL 10 mM Tris-HCI, pH 7.5
(1715 dilution)
Measure absorbance of diluted sample in a cuvette (RNase-free).
Az =0.3
Concentration of RNA sample = 44 x Agg x dilution factor
=44%x0.3x15
=198 ug/mL
Total yield = concentration x volume of sample in milliliters
=198 yg/mL x 0.08 mL
=15.8 ug RNA

Purity of RNA

The ratio of the readings at 260 nm and 280 nm (Azs0/ A2g0) provides an estimate of the
purity of RNA with respect to contaminants that absorb in the UV, such as protein.
However, the Azso/Azso value is influenced considerably by pH. Lower pH results in a
lower Ajso/ Azgo value and reduced sensitivity to protein contamination.* For accurate
values, we recommend measuring absorbance in 10 mM Tris-Cl, pH 7.5. Pure RNA has
an Ago/ Asgo value of 1.9-2.11in 10 mM Tris-Cl, pH 7.5. Use the buffer in which the RNA
is diluted to zero the spectrophotometer, and make sure to add the same volume of
Buffer BR5 as the volume of eluted RNA to be diluted. Buffer BR5 has high absorbance
at 220 nm, which can lead to high background absorbance levels if the
spectrophotometer is not properly zeroed.

* Wilfinger, W.W., Mackey, M., and Chomczynski, P.(1997) Effect of pH and ionic strength on the spectrophotometric
assessment of nucleic acid purity. BioTechniques 22, 474.
t Values up to 2.3 are routinely obtained for pure RNA (in 10 mM Tris-HCI, pH 7.5) with some spectrophotometers.
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DNA contamination

No currently available purification method can guarantee that RNA is completely free
of DNA, even when it is not visible on an agarose gel or capillary electrophoresis
instruments. While the vast majority of cellular DNA will be removed by the DNase
digestion step, trace amounts may still remain in the purified RNA.

For analysis of very low abundance targets, any interference by residual DNA
contamination can be detected by performing real-time RT-PCR control experiments
in which no reverse transcriptase is added prior to the PCR step.

To prevent any interference by DNA in real-time RT-PCR applications, such as with
Rotor-Gene® Q and Applied Biosystems® instruments, we recommend designing
primers that anneal at intron splice junctions so that genomic DNA will not be
amplified. QuantiTect® Primer Assays from QIAGEN (www.qgiagen.com/GeneGlobe)
are designed for SYBR® Green-based real-time RT-PCR analysis of RNA sequences
(without detection of genomic DNA) where possible. For real-time RT-PCR assays
where amplification of genomic DNA cannot be avoided, the QuantiTect Reverse
Transcription Kit provides fast cDNA synthesis with integrated removal of genomic
DNA contamination (see Ordering Information, page 39).

Integrity of RNA

The integrity and size distribution of total RNA purified with QlAsymphony PAXgene
Blood RNA Kit can be checked by denaturing agarose gel electrophoresis and
ethidium bromidet staining or by using the QlAxcel Connect System. The respective
ribosomal RNAs should appear as sharp bands or peaks. The apparent ratio of 28S
rRNA to 18S rRNA should be approximately 2:1. In contrast to other RNA isolation
procedures, ribosomal bands or peaks of a specific sample should be sharp and
additionally a smear towards smaller sized RNAs should appear. This smear contains
small RNA species, such as miRNA.
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Ordering Information

QlAsymphony PAXgene
Blood RNA Kit (96)

PAXgene Blood RNA
Tubes (100)

QlAsymphony Connect

For 96 preps: 2 Reagent 762635
Cartridges, Enzyme Racks,
Accessories, and RNase-Free

Buffers

100 blood collection tubes; sold 762165
by BD

QlAsymphony sample prep 9003450
module, 1year warranty on parts

and labor

Accessories

PAXgene 96 Incubator
Block

Adapter, tubes, 2 mL,
Osym

Cooling Adapter, 2 mL, v2,
Osym

Sample Prep Cartridges,
8-well (336)

8-Rod Covers (144)

Block for denaturation of 9238279
eluates in PAXgene procedures
Non-cooling adapter for 2 mL 9021670

screw-cap tubes; for use with
the OlAsymphony SP tube
carrier

Cooling adapter for 2 mL screw- 9020674
cap tubes; for use with the

QlAsymphony SP/AS

instruments (software version

3.1and higher)

8-well Sample Prep Cartridges 997002
for use with the QIAsymphony

SP

8-Rod Covers for use with the 997004
QlAsymphony SP
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Filter-Tips, 1500 pL (1024)
Filter-Tips, 200 pL (1024)
Elution Microtubes CL (24
x 96)

OlAsymphony Cabinet

Connect

12-Tube Magnet

Sterile, Disposable Filter-Tips, 997024
racked; (8 x 128)

Sterile, Disposable Filter-Tips, 990332
racked; (8 x 128)

Nonsterile polypropylene tubes; 19588
2304 in racks of 96; includes cap

strips

Accessory for correct 9027085

positioning of the QIAsymphony
SP instruments

Magnet for separating magnetic 36912
beadsin12x1.5mL or 2 mL
tubes

Related products

QlAsymphony RNA Kit — for purification of total RNA from animal and
human cells and tissues using the QlAsymphony SP

OlAsymphony RNA Kit

40

For 192 preps: 2 Reagent 931636
Cartridges, Enzyme Racks, and
Accessories
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QuantiTect Kits

QuantiTect Reverse
Transcription Kit (50)

QuantiTect Reverse
Transcription Kit (200)

QuantiTect Primer Assay
(200)*

miRCURY LNA System

miRCURY LNA miRNA
Focus PCR Panels

miRCURY LNA miRNA
miRNome PCR Panels

*Larger kit sizes available; please inquire.

For50x 20 pL reverse- 20531
transcription reactions: gDNA

Wipeout Buffer, Quantiscript®

Reverse Transcriptase,

Quantiscript RT Buffer, RT

Primer Mix, RNase-Free Water

For 200 x 20 yL reverse-
transcription reactions: gDNA
Wipeout Buffer, Quantiscript
Reverse Transcriptase,
Quantiscript RT Buffer, RT
Primer Mix, RNase-Free Water

205313

For 200 x50 pL reactions or Varies
400 x 25 pL reactions: 10x
QuantiTect Primer Assay

(lyophilized)

miRCURY LNA miRNA PCR
Panels for application-based
miRNome profiling, available in
96-well or 384-well format; for
SYBR Green-based detection

MiRCURY LNA miRNA PCR
Panels for PCR-based miRNome
profiling, available in 384-well
format; for SYBR Green-based
detection

539325

339322
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miRCURY LNA Probe PCR  For 200 reactions: 2X 339371
Kit (200)* QuantiNova Probe Master Mix,

10X miRCURY Probe Univ.

Primer, Rox Reference Dye,

RNase-Free Water

Rotor-Gene Q — for outstanding performance in real-time PCR

Rotor-Gene Q 5plex HRM Real-time PCR cycler and High 9001650
System Resolution Melt analyzer with
5 channels(green, yellow,
orange, red, crimson) plus HRM
channel, laptop computer,
software, accessories, 1-year
warranty on parts and labor,
installation, and training
For up-to-date licensing information and product-specific disclaimers, see the
respective PreAnalytiX or QIAGEN kit handbook or user manual. PreAnalytiX kit
handbooks and product circulars are available at www.preanalytix.com. QIAGEN kit
handbooks and user manuals are available at www.giagen.com or can be requested
from QIAGEN Technical Services or your local distributor.

* Larger kit sizes available; please inquire.
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Document Revision History

1/20m

03/2016

07/2025

07/2026

Updated QlAsymphony system information; Added other possible elution formats; Added
references to information on PreAnalytiX website.

Updated the Trademarks section. Corrected all references to the QlAsymphony SP User
Manual to the correct manual: QlAsymphony SP/AS User Manual — Operating the QlAsymphony
SP. Updated imagery. Corrected the position where DNase | should be placed in the
0lAsymphony (from 2 to 3). Updated Appendices A and B, and Ordering Information.

Added address to the front page reflecting the new street address “Garstligweg 8.” Reworded
first point in Things to do before starting for easier understanding; updated Safety Information
kit content; Updated Ordering Information.

Integration of the QlAsymphony Connect System throughout the document, and adaptation of
figures2and 3

OlAsymphony PAXgene Blood RNA Kit Handbook 07/2026 43



This page intentionally left blank

44 OlAsymphony PAXgene Blood RNA Kit Handbook 07/2026



For up-to-date licensing information and product-specific disclaimers, see the
respective PreAnalytiX or QIAGEN kit handbook or user manual. PreAnalytiX and

OIAGEN kit handbooks and user manuals are available at www.preanalytix.com and

www.giagen.com or can be requested from QIAGEN Technical Service or your local
distributor.

Better samples ¢ PreAnalytiX

More toeZplore

Explore more at: www.preanalytix.com
HB-0139-005 07/2026

A QIAGEN / BD Company

Ordering www.qgiagen.com/shop | Technical Support www.support.giagen.com | Website www.giagen.com or www.preanalytix.com


http://www.preanalytix/
http://www.qiagen.com/
http://www.qiagen.com/
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