Viral nucleic acid isolation from water samples

Methods for sample concentration

Concentration of viral particles are essential for efficient nucleic
acid isolation from water samples. However, due to their size
virus particles cannot be efficiently concentrated on a mem-
brane without a specific treatment. Therefore, we summarize the
three most common sample pretreatment recommendations for
viral particle concentration from water samples prior nucleic acid
isolation.

Filtration and concentration of viral particles using electronega-
tive membranes

Methods for concentrating viral particles on filter membranes
have been described in Ahmed et al. 2020 and other publi-
cations. In our previous recommendations we describe in
great detail how to extract nucleic acids from those filters
(https://www.mn-net.com/media/pdf/44/7b/8d/SP-Recom-

mendation-viral-nucleic-acid-isolation-from-water.pdf) using
either NucleoSpin® RNA Stool, NucleoBond® RNA Soil Midi
or Nucleo-Mag® DNA/RNA Water. For filter membranes we
recommend a bead-based mechanical lysis for optimal results.

Ultrafiltration

This approach for viral concentration has been described by
Ahmed et al. 2020 and Medema et al. 2020 utilizing ultrafil-
tration and 100-200 mL wastewater samples. Larger parti-
cles such as debris or bacteria are removed by centrifugation
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(e.g. 4600-4700 x g, 30 min). Itis also possible to use standard
filtration methods to remove debris. The supernatant (centrifu-
gation) or cleared sample (standard filtration) is subjected to
ultrafiltration (e.g. Centricon® Plus-70 centrifugal ultrafilter units
10 kDa, Merck; 1500-3500 x g for 15 min). Subsequently, nu-
cleic acids can be isolated from the recovered, liquid concentrate
using either NucleoSpin® RNA Stool or NucleoMag® DNA/
RNA Water following the standard protocols. A mechanical
sample lysis can be omitted. Because of the high concentration
of PCR inhibitors after ultracentrifugation we don’t recommend
to use NucleoSpin® RNA Virus.

Precipitation

Different methods can be used for precipitating viral particles.
Randazzo et al. 2020 describe an aluminum hydroxide adsorp-
tion-precipitation basedmethod, Wu et al. 2020 a PEG-pre-
cipitation based approach. Precipitation methods result in a
pellet that can be used for further extraction of nucleic acids.
To ensure efficient removal of PCR inhibitors we recommend
NucleoSpin® RNA Stool or NucleoMag® DNA/RNA Water for
nucleic acid extraction although NucleoSpin® RNA Virus Kit
has been successfully used in combination with precipitation by
Randazzo et al. 2020.

Kit REF Pack of

NucleoSpin® RNA Stool 740130.50 50 preps

NucleoMag® DNA/RNA Water (standard protocol) 7442201 96 preps
744220.4 384 preps
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