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NucleoMag® DNA/RNA Water
Viral nucleic acid isolation from wastewater samples

Introduction
Concentration of viral particles is essential for efficient nucleic acid isolation from water samples. However, due to their size virus 
particles cannot be efficiently concentrated on a membrane without a specific treatment. (Untreated or primary) wastewater sample 
volume usually varies between 50–250 mL or even higher volumes. Wastewater samples are subjected to different pretreatment 
methods (reviewed in Haramoto et al, Farkas et al 2020) to concentrate viral particles for subsequent nucleic acid extraction and 
detection.
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Ultrafiltration – Step by Step protocol recommendation for NucleoMag® DNA/RNA Water
The following step by step protocol describes the procedure for a 40 mL wastewater sample. The ultrafiltration method can be 
adapted to larger volumes. However, an additional pre-filtration step using a 3.5 µm filter is recommended. For larger samples volumes 
(> 1 Liter), tangential flow filtration is advantageous.

Ultrafiltration Procedure

1 Pellet larger 
particles

Centrifuge wastewater at 4600 – 4700 x g for 30 min 
at 4 °C to pellet larger particles or debris. Transfer the 
supernatant to a fresh tube or container.

2 Filtration Filter the cleared wastewater sample through 0.2 µm 
filter unit or syringe filter to remove residual cellular 
debris.

3 Concentration Concentrate the cleared and filtered wastewater sample 
using a suitable ultracentrifugation unit (e.g. Centricon® 
Plus-70 centrifugal ultrafilter units 10 kDa, Millipore; Cat. 
No.: UFC701008) and recover the wastewater concen-
trate according to the manufacturer’s instructions.

4 Lysis Transfer 200 µL of the wastewater concentrate, add 
200 µL MWA1 and 10 µL Liquid Proteinase K. Incubate 
at 56 °C for 10 min.

5 Binding Add 25 µL NucleoMag B-Beads and 475 µL Binding 
Buffer MWA2 and proceed with step 3 of the standard 
protocol.
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Detection of MS2 bacteriophage RNA in wastewater concentrates
Wastewater concentrates were generated from 40 mL of a substitute waste-
waster samples using ultrafiltration. MS2 bacteriophage RNA was spiked 
into the concentrates in a dilution series (n = 2 for each dilution) and isolated 
using the NucleoMag® DNA/RNA Water kit (see step-by-step protocol). 
qRT-PCR analysis was performed with a Taqman® probe for MS2 RNA using 
the SensiFastTM Probe One-Step Lo-ROX kit from Bioline on an Applied 
Biosystems® 7500 Real-Time PCR System. MS2 bacteriophage RNA was 
detected consistently and reliably over a dilution series with excellent linearity 
(R² = 0.9999).

Precipitation – Step by Step protocol recommendation for NucleoMag® DNA/RNA Water
The following step by step protocol describes the procedure for a 40 mL wastewater sample. The precipitation method can be 
adapted to larger volumes.

Precipitation Procedure

1 Remove 
particulates

Centrifuge wastewater at 4600 – 4700 x g for 30 min 
at 4 °C to pellet larger particles or debris. Transfer the 
supernatant to a fresh tube or container.

2 Filtration Filter the cleared wastewater sample through 0.2 µm 
filter unit or syringe filter to remove residual cellular 
debris

3 Precipitate 
viral particles

Dissolve 4 g of PEG 8000 and 0.9 NaCl per 40 mL 
cleared wastewater sample by gently mixing.Centrifuge 
the sample at 12.000 x g for 120 min at 4 °C.

Note: Use suitable centrifuge containers. Mark the side 
of the tube on which the pellet would be expected, as it 
may not be visible. The use of molecular biology grade 
chemicals is recommended.

4 Transfer the 
lysate

Remove the supernatant carefully without disturbing the 
pellet during aspiration. Perform a brief centrifugation 
step for 5 min at 4.000 x g and remove the residual 
liquid by pipetting.

5 Resuspension Add 200 µL sterile H2O and 200 µL MWA1 to the pellet 
and resuspend by vortexing.

6 Lysis Transfer the solution to a fresh reaction vessel, add 
10 µL Liquid Proteinase K and incubate at 56 °C for 
10 min.

7 Extraction Add 25 µL NucleoMag B-Beads and 475 µL Binding 
Buffer MWA2 and proceed with step 3 of the standard 
protocol.
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Detection of MS2 bacteriophage RNA in wastewater precipitates 
Using PEG/NaCl-40 ml wastewater samples were precipitated using PEG/
NaCl. MS2 bacteriophage RNA was spiked into the resuspended precipitates 
in a dilution series (n = 2 for each dilution) and isolated using the NucleoMag® 
DNA/RNA Water kit (see step-by-step protocol). qRT-PCR analysis was 
performed with a Taqman® probe for MS2 RNA using the SensiFastTM Probe 
One-Step Lo-ROX kit from Bioline on an Applied Biosystems® 7500 Real-Time 
PCR System. MS2 bacteriophage RNA was detected consistently and reliably 
over a range of a dilution series with excellent linearity (R² = 0.9995).
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Ordering Information

Product Pack of REF

NucleoMag® DNA/RNA Water   96 preps 
384 preps

744220.1 
744220.4

Liquid Proteinase K   5 mL 
30 mL

740396 
740396.30

MN Sterilizer CA 50 pieces 740401.50
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Disclaimer
MACHEREY-NAGEL GmbH & Co. KG makes every effort to include accurate and up-to-date information within this publication; however, it is possible that 
omissions or errors might have occurred. MACHEREY-NAGEL GmbH & Co. KG cannot, therefore, make any representations or warranties, expressed or implied, 
as to the accuracy or completeness of the information provided in this publication. Changes in this publication can be made at any time without notice. For technical 
details and detailed procedures of the specifications provided in this document please contact your MACHEREY-NAGEL representative. This publication may 
contain reference to applications and products which are not available in all markets. Please check with your local sales representative.

All mentioned trademarks are protected by law. All used names and denotations can be brands, trademarks, or registered labels of their respective owner – also 
if they are not special denotation. To mention products and brands is only a kind of information (i.e., it does not offend against trademarks and brands and can 
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