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Capture and Concentration of Coronavirus OC43 
Nanotrap® Virus Particles capture and concentrate coronavirus OC43 for 
improved RT-PCR detection 

Key Advantages   
> Nanotrap® processing is simple and efficient, creating 

quality input sample material for downstream detection. 

> Bring low-abundance samples into the assay dynamic 
range and eliminate false negatives. 

Introduction 

Coronaviruses are a large family of viruses that usually cause 
mild to moderate upper-respiratory tract illnesses in humans. 
Three times in the 21st century, coronavirus outbreaks have 
emerged from animal reservoirs to cause severe disease and 
global transmission concerns, including the most recent 
outbreak for COVID-19 disease, caused by SARS-CoV-2.1-3  

Effective diagnostic tools are an essential element to the 
containment of any epidemic. A major challenge for public 
health authorities with the COVID-19 outbreak has been that it 
appears that asymptomatic patients are contagious for as long 
as 1-2 weeks. Additionally, the early nucleic acid tests that have 
been developed using reverse-transcription polymerase chain 
reaction (RT-PCR) are not sensitive enough to identify infections 
in many asymptomatic patients. According to the head of the 
Chinese Academy of Medical Sciences and an early study of 
samples collected in China in late 2019 and early 2020, 50% - 
70% of infected patients were undetected due to false-negative 
test results.4-5 

Nanotrap® Virus Particles have already been shown to 
effectively capture and concentrate multiple strains of influenza 
and RSV, as well as the coronavirus strain 229E from saliva, thus 
enhancing detection, even in co-infection scenarios.6-7 Here we 
demonstrate the capture and concentration of a second 
coronavirus strain (HCoV-OC43) from viral transport media 
(VTM) for improved RT-PCR detection, suggesting that 
Nanotrap® Virus Particles might be able to capture and 

concentrate additional strains of coronavirus, including SARS-
CoV-2.  

Materials and Methods 

Samples 

Contrived viral samples were prepared for testing by inoculating 
fresh viral transport media (Puritan) with HCoV-OC43 virus 
(ATCC VR-1588) and pipetting to mix. 

Nanotrap Particle Processing 

For each replicate, 200 µL of Nanotrap® Virus Particles (SKU# 
44202) were added to 1 mL of infected viral transport media in 
a 1.5 mL microcentrifuge tube. Each sample tube was briefly 
vortexed to mix and left to incubate at room temperature for 30 
minutes. Next, samples were placed on a magnetic separation 
rack for 30 seconds to allow the particles to pellet. The 
supernatant was removed and discarded. Samples were 
removed from the magnetic separation rack and the particle 
pellet was resuspended in 140 µL of 1X phosphate buffered 
saline (PBS) for RNA extraction.  

RNA Extraction 

Viral RNA was extracted from samples processed with 
Nanotrap® particles and from unprocessed samples using the 
QIAamp® Viral RNA Mini Kit (QIAGEN). For the unprocessed 
samples, 140 µL of spiked viral transport media was used for 
RNA extraction following the manufacturer’s instructions with 
no deviations.  

For each Nanotrap® particle processed sample, 560 µL of 
QIAGEN Virus Lysis Buffer AVL was added to the 140 µL 
Nanotrap® particle PBS mixture. The samples were incubated for 
10 minutes at room temperature with agitation followed by 
magnetic separation to pellet the Nanotrap® particles. The 
supernatant was then carefully removed and transferred to a 
clean RNAse/DNAse free microcentrifuge tube and 560 µL of 
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100% ethanol was added, followed by a brief vortex. The 
samples were added to the QIAamp Mini columns, centrifuged, 
and the flow-through was discarded. Buffer AW1 (500 µL) was 
added to the columns followed by centrifugation. The QIAamp 
Mini columns were transferred to clean 2 mL collection tubes 
and 500 µL of Buffer AW2 was added. The columns were 
centrifuged again and then transferred to a clean 2 mL 
microcentrifuge tube. To ensure residual ethanol was removed, 
an additional centrifugation was performed at maximum speed, 
and columns were then transferred to a clean 1.5 mL collection 
tube. For elution, 60 µL of Buffer AVE was added to the columns 
and incubated for 1 minute at room temperature, followed by 
centrifugation. 

qRT-PCR Analysis 

The viral RNA extracted from the samples processed with 
Nanotrap® particles and from the unprocessed (QIAamp 
extraction only) control samples was measured using the 
Genesig® All Group 2 Coronavirus Genomes Kit (Primerdesign). 
The kit reagents, RT-PCR controls, and standard curve were 
prepared according to the manufacturer’s instructions. For each 
reaction, 15 µL of the prepared reaction mix was added to an 
optical 96-well reaction plate followed by 5 µL of RNA template. 
The plate was sealed with an optical adhesive film and loaded 
into a Roche LightCycler® 96 and run using the amplification 
settings specified for use with oasig™ lyophilised OneStep RT-
qPCR MasterMix. 

Results 

Using Nanotrap® Magnetic Virus Particles to capture and 
concentrate CoV-OC43 virus from spiked viral transport media 
prior to RNA extraction and RT-PCR produced a 20-fold 
improvement in the detected concentration (Figure 1). 
Nanotrap® particle processing also enabled detection of CoV-
OC43 in samples with concentrations at or below the limit of 
detection (Table 1).    

Conclusions 

Pre-concentrating coronavirus with Nanotrap® Virus Particles 
provides higher input viral RNA concentrations, resulting in a 
more sensitive RT-PCR assay.   
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 100 copies/mL 1000 copies/mL 

With Nanotrap® 
Particles 36 30 

Without Nanotrap® 
Particles BLD 34 

Table 1. Nanotrap® particle processing brings low-abundance 
samples into the dynamic range. Samples spiked with either 100 
or 1000 copies/mL of CoV-OC43 and were processed with and 
without Nanotrap® particles. Undetected Ct values are considered 
below the limit of detection (BLD).   

Figure 1. Nanotrap® particle processing brings low abundance 
samples into the dynamic range.  1 mL of viral transport media 
was spiked with 1000 copies/mL of HCoV-OC43 and was 
processed with and without Nanotrap® particles.   
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