High throughput viral RNA extraction

-

from throat swabs.

Application Note '

-

AUTOMATED RNA EXTRACTION USING THE ZYMO RESEARCH QUICK-DNA/RNA™
VIRAL MAGBEAD KIT ON THE FLUENT® WORKSTATION

OTECAN.




INTRODUCTION

The need for a consistent and sensitive methodology for
high recovery of viral DNA and RNA expands beyond
SARS-CoV-2 testing workflows. It is essential to be able to
reliably identify low amounts of viral nucleic acids present
in a sample, for early detection of viral infections with high
sensitivity downstream applications.

The Zymo Research Quick-DNA/RNA Viral MagBead kit
was specifically developed to effectively lyse viral particles
and bind nucleic acids with high efficiency. Its robust
buffer system is compatible with a wide array of sample
types including swabs, saliva, plasma, serum, blood and
other common biological samples, as well as cellular
suspensions or cell culture media.

The magnetic bead-based system allows the Quick-DNA/
RNA Viral MagBead Kit to be used on Tecan Fluent®
instruments. Rapid extraction of the viral nucleic acids
can be performed on Fluent 780 and 1080 workstations,
using the MultiChannel Arm™ (MCA) 96 head for a high
throughput workflow.

MATERIALS AND METHODS

The DreamPrep® NAP workstation has been scaled up
from the Fluent 480 base and implemented on the Fluent
780/1080 to enable the use of the 96-channel MCA

head pipetting technology. The extraction workflow was
performed using a Fluent 1080 Automation Workstation in
combination with FluentControl™ GX Assurance Software.
The instrument was equipped with an Air Flexible Channel
Arm™ (Air FCA), an MCA 96 with the Extended Volume
Adapter (EVA), a Robotic Gripper Arm™ (RGA), Fluent
ID™ and a handheld barcode scanner (Honeywell) for
sample and reagent barcode recording, a BioShake™
D30-T elm (Qlnstruments) for heating and shaking, and

a Magnum FLX® Enhanced Universal Magnet Plate
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Figure 1: Configuration of the Fluent 1080 for the Quick-DNA/RNA Viral MagBead workflow.

(Alpaqua) (Figure 1). Filtered 200 and 500 pl MCA 96
tips, and 200 and 1,000 pl filtered Liquid Handling (LiHa)
disposable tips were used for all experiments.

Viral DNA and RNA were extracted and purified using the
Zymo Research Quick-DNA/RNA MagBead Kit (#¥R2141)
on the Fluent 1080 instrument. Purified nucleic acids
were analyzed with the Zymo Research Quick SARS-
CoV-2 Multiplex Kit (#R3013) on a Bio-Rad CFX96 Touch
Real-Time PCR Detection System. Heat-inactivated
SARS-CoV-2 virus was spiked into throat swabs collected
in DNA/RNA Shield™ Collection Tubes with Swab
(#R1108/R1109, Zymo Research). A NanoDrop™ 2000
spectrophotometer (Thermo Fisher Scientific) was used to
determine the concentration and purity of the eluted viral
DNA and RNA.

Up to 300 pl of sample in DNA/RNA Shield was added

to a 2 ml Nunc™ DeepWell™ Plate and loaded onto the
Fluent for processing. The automated procedure performs
a proteinase K digestion, then adds the specialized Viral
DNA/RNA Buffer and MagBinding Beads to bind the viral
DNA/RNA. The Fluent subsequently carries out a series of
wash steps designed to remove contaminants, salts and
proteins, before the purified viral DNA/RNA is eluted and
transferred to a PCR plate.

RESULTS AND DATA ANALYSIS

rRT-PCR analysis of SARS-CoV-2 viral RNA recovered
from DNA/RNA Shield Collection Tubes

Throat swabs collected in DNA/RNA Shield were spiked
with heat-inactivated SARS-CoV-2 virus, in a dilution
series ranging from 0.75 to 75 genetic equivalent copies
(GEC) per microliter (1:10 dilutions, n = 8). Samples were
processed with the Quick-DNA/RNA Viral MagBead Kit on
the Fluent 1080 and the results were analyzed using the
Quick SARS-CoV-2 Multiplex Kit.

1) =200 ul SLAS format, filtered disposable tips
2 =1,000 pl SLAS format, filtered disposable tips
3 =25 ml reagent troughs

4 ) = Liquid waste trough

5 = 96-well standard microplate

6 = Nunc 96-well DeepWell plate

7 =Magnum FLX plate

8 = BioShake D30-T elm

9) =500 pl MCA filtered disposable tips

10 = 200 pl MCA filtered disposable tips



Based on these results, the automated workflow can
consistently detect SARS-CoV-2 viral RNA with high
sensitivity. The average detection threshold values of

the dilution series show a strong linear correlation

(R? = 0.9999) (Figure 2). This proves that the isolation and
purification protocol on the Tecan Fluent instrument can
dependably extract viral RNA from samples with a range
of viral copy loads.
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Figure 2: Detection threshold (Ct) values for samples spiked with
heat-inactivated SARS-CoV-2 virus in dilution series (1:10 dilutions,
n =8, 32, 8).

Limit of detection

Spiked samples were loaded in a checkerboard pattern
with negative controls in the alternating wells. The full
plate was extracted using the Quick-DNA/RNA Viral
MagBead Kit on the Fluent 1080 and analyzed with the
Quick SARS-CoV-2 Multiplex Kit on the Bio-Rad CFX96
Touch Real-Time PCR Detection System. The extremely
sensitive Quick SARS-CoV-2 Multiplex Kit is a qualitative
assay with 100 % viral detection at 10 GEC per reaction.

The average detection threshold values and standard
deviations are listed in Table 1. The results prove the
compatibility of the extraction workflow on the Tecan
Fluent with rRT-PCR analysis for viral RNA detection
(Figure 3).
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Table 1: Detection threshold values for samples extracted using the
Quick-DNA/RNA Viral MagBead Kit on the Fluent 1080 workstation
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Figure 3: rRT-PCR amplification graphs of viral RNA from throat
swabs in DNA/RNA Shield spiked with heat-inactivated SARS-CoV-2
virus. Samples were analyzed with the Quick SARS-CoV-2 Multiplex
Kit with 2019 CoV-N3(CV-3) target primer.

Consistency of yield and purity

To verify the consistency of yield and purity of the
extraction protocol for the automated Quick-DNA/RNA
Viral MagBead Kit workflow, a HelLa cell pellet with well-
known recovery and characteristics was used as a control.
A full 96-well plate of HelLa cell pellets was processed and
analyzed. Each pellet contained approximately 150,000
cells and was resuspended in DNA/RNA Shield.

The resulting total DNA and RNA were quantified using
the NanoDrop 2000 to determine concentration and purity.
The average DNA concentration was 84.5 ng/ul with a
standard deviation of 7.7, which matches the expected
yield and technical specifications of the Quick-DNA/RNA
Viral MagBead Kit (Figure 4). The average purity ratios for
A /A, and A, /A, were 2.0 and 2.1, respectively, with
a standard deviation below 0.1 (Figure 5). These results
further support the consistency and reproducibility of the

automated extraction protocol.
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Figures 4 and 5: Concentration and purity ratios for extracted viral
DNA.



Cross-contamination The data presented in this application note demonstrates
that this automated walkaway workflow results in highly
pure viral nucleic acids that are compatible with many
sensitive downstream applications, including RT/qPCR
and Next Generation Sequencing. It also shows that

high quality viral DNA/RNA, such as SARS-CoV-2, is
consistently recovered from samples down to 0.75 GEC/pl
without any cross-contamination.

Samples spiked with heat-inactivated SARS-CoV-2 and
negative control samples were arranged in a checkerboard
pattern, as previously described, to test for cross-
contamination. After extraction, eluates were analyzed
with the Quick SARS-CoV-2 Multiplex Kit using primer
2019 nCoV_N3 (CV-3) targeting the virus nucleocapsid
gene N3. No amplification was shown in the no template
controls (NTC), indicating that no cross-contamination
occurred in the workflow (Figure 3 and Figure 6).
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SUMMARY and automation projects.

Integration of the Zymo Research Quick-DNA/RNA

Viral MagBead Kit on the Fluent 780/1080 workstations,

equipped with the Multiple Channel Arm and 96-channel

head EVA adapter, offers a fully automated high through- ooo

put solution for rapid extraction of viral nucleic acids.
ZYMO RESEARCH

The Beauty of Science is to Make Things Simple’

For Research Use Only. Not for use in diagnostic procedures.

Australia +61 3 9647 4100 Austria +43 62 46 89 330 Belgium +32 15 42 13 19 China +86 21 220 63 206 France +33 4 72 76 04 80 Germany +49 79 51 94 170
Italy +39 02 92 44 790 Japan +81 44 556 73 11 Netherlands +31 18 34 48 17 4 Nordic +46 8 750 39 40 Singapore +65 644 41 886 Spain +34 93 595 25 31
Switzerland +41 44 922 89 22 UK +44 118 9300 300 USA +1 919 361 5200 Other countries +41 44 922 81 11

Tecan Group Ltd. 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. Tecan Group Ltd. 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 Tecan representative. This brochure 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. In general, the trademarks and designs referenced herein are trademarks, or registered trademarks, of
Tecan Group Ltd., Mannedorf, Switzerland. A complete list may be found at www.tecan.com/trademarks. Product names and company names that are not
contained in the list but are noted herein may be the trademarks of their respective owners.

402408 V1.0, 2022-11

Tecan and Fluent are registered trademarks and Air Flexible Channel Arm, MultiChannel Arm, FluentControl and Robotic Gripper Arm are trademarks of Tecan
Group Ltd., Mannedorf, Switzerland.

Qlnstruments and BioShake are registered trademarks of QInstruments GmbH (a BICO company), Jena, Germany. Alpaqua and Magnum FLX are registered
trademarks of Alpaqua Engineering, LLC, Massachusetts, US.

© 2022, Tecan Trading AG, Switzerland, all rights reserved. For disclaimer and trademarks please visit www.tecan.com.

www.tecan.com

SEEERRRRERRERRRRERERRRRRER O TECAN.


https://www.tecan.com/NAP
https://www.tecan.com/NAP

