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Release Note and Sales Guidelines

12.07.2020

NucleoMag® Dx Pathogen

IVD certified viral RNA isolation! Validated for SARS-CoV-2!

MACHEREY-NAGEL is releasing a new IVD certified kit for the isolation of viral RNA from human respiratory samples (i.e.
nasopharyngeal/oral swabs and saliva) for in-vitro diagnostic purposes, NucleoMag® Dx Pathogen. The kit is based on proven
NucleoMag® Pathogen (RUO) chemistry and has been validated by two independent laboratories in Germany for detection of
SARS-CoV-2 from human sample material.

The NucleoMag® Dx Pathogen kit shows an excellent performance — high sensitivity, 100 % diagnostic specificity of the positive
and negative internal controls in a routine diagnostic setting — in combination with common gRT-PCR assays. It has been tested
with different SARS-CoV-2 qRT-PCR assays recommended by the WHO (World Health Organization) and the CDC (Center for
Disease Control, USA).

The kit can be used manually or in an automated manner on different robotic platforms. MACHEREY-NAGEL does provide basic
scripts for different automation platforms (depending on platform type and configuration). Please note that it is the responsibility
of the user to validate the entire diagnostic workflow for their respective automation platform in combination with the respective
downstream diagnostic assay.

Features
e Magnetic bead based DNA isolation from swab and saliva specimens
e Validated for detection of SARS-CoV-2 by two independent labs
e  Certified for use with human respiratory swabs (oral, nasal) and saliva
e Ready to use buffers — no addition of ethanol or other chemicals required
e Manual or automated processing of 1-96 samples in parallel
e Basic scripts for many automation platforms available (request automation support with our technical support team)

Specifications - NucleoMag® DNA Swab

Technology Magnetic beads

Certification Yes, IVD certified

Processing Manual or automated

Sample material Oral/nasal swabs, saliva (human)

Sample amount < 200 pL swab wash solution or saliva

Typical recovery Depending on sample type and quality

Elution volume 50-100 pL

Preparation time 40-120 min/96 preps, depending on instruments/automation used
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Kit content

NucleoMag® Dx Pathogen

4 x 96 preps

REF Symbol 744215.4
NucleoMag® B-Beads 10 mL
Lysis Buffer NPL1 100 mL
Binding Buffer NPB2 3x110mL
Wash Buffer NPW3 300 mL
Wash Buffer NPW4 300 mL
Elution Buffer NPE5 125 mL
Carrier RNA® 4 x 400 pg
Carrier RNA Buffer [ Carrier RNA Buffer | 4 x 500 pL
Proteinase K (lyophilized)* 3x75mg
Proteinase Buffer PB 15 mL
User manual [Iﬂ 1

Intended use

The NucleoMag® Dx Pathogen kit is intended to be used for the isolation and purification of viral RNA for subsequent in-vitro
diagnostic purposes. The kit can be used with human respiratory swabs and saliva. The kit is designed to be used with any
downstream application with amplification and detection of viral RNA (in particular RT-gPCR, sequencing).

The NucleoMag® Dx Pathogen kit does not provide a diagnostic result. It is the sole responsibility of the user to use and validate
the kit in conjunction with a downstream in-vitro diagnostic assay depending on the target pathogen and to use suitable controls
for downstream applications (e.g., internal controls, extraction controls, positive / negative controls). Any diagnostic results
generated using nucleic acids isolated with the NucleoMag® Dx Pathogen kit in conjunction with an in-vitro diagnostic assay
should be interpreted with regard to additional clinical or laboratory findings.

The NucleoMag® Dx Pathogen kit is intended for use by professional users such as technicians and physicians experienced and
trained in molecular biological techniques including experience with swabs and other potentially infectious, human sample
materials.

The NucleoMag® Dx Pathogen kit is not suitable for self-testing or near-patient testing.
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Principle / Procedure

The NucleoMag® Dx Pathogen kit is designed for the isolation of viral RNA from human respiratory swabs and saliva. The kit
provides reagents and magnetic beads for isolation of 384 samples. The procedure is based on the reversible adsorption of
nucleic acids to paramagnetic beads under appropriate buffer conditions. Sample lysis is achieved by incubation with a Lysis
Buffer NPL1 containing chaotropic ions supported by Proteinase K digestion. For binding of nucleic acids to the paramagnetic
beads, Binding Buffer NPB2 and the NucleoMag® B-Beads are added to the lysate. After magnetic separation, the paramagnetic
beads are washed to remove contaminants and salts using Wash Buffers NPW3 and NPW4 and 80 % ethanol. Residual ethanol
from previous wash steps is removed by air-drying. Finally, highly pure viral RNA is eluted with low salt Elution Buffer NPE5 or
water. Purified viral RNA can directly be used for downstream applications. The NucleoMag® Dx Pathogen kit can be used either
manually or automated on standard liquid handling instruments or automated magnetic separators.

Carrier RNA

Carrier RNA is included for optimal performance. Carrier RNA enhances binding of viral nucleic acids to the magnetic beads and
reduces the risk of viral RNA degradation. Please note that eluates of the NucleoMag® Dx Pathogen kit contain both viral nucleic
acids and Carrier RNA with amounts of Carrier RNA that may exceed the amount of viral nucleic acids. Therefore, it is not possible
to quantify the nucleic acids isolated with the kit by photometric or fluorometric methods when using the carrier. Thus, other
methods for quantification such as specific quantitative PCR or RT-PCR systems are recommended. Furthermore, Carrier RNA
may inhibit cases PCR reactions in rare cases. The amount of added Carrier RNA may thus be carefully optimized depending on
the individual PCR system used.
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Clinical performance

NucleoMag® Dx Pathogen has been validated in SARS-CoV-2 diagnostic workflows. Clinical performance is exemplified with data
from routine diagnostic use of the kit. In a study with 27 runs on a single day (94 samples each) diagnostic sensitivity (no false
negative values of the internal positive control), and diagnostic specificity (no false positive values of the internal negative control)
were 100 %. Similar results were obtained in 100 randomized runs in a period of one month.

In another study log10 dilution series of SARS-CoV-2 were generated in negative pool material of oral swabs, nasal swabs and
saliva. Extracted RNA was tested in two different real-time RT-PCR systems, two different master mixes in combination with two
different internal control systems (beta-actin-DNA-mix 2 and IC2-RNA/EGFP-Mix 1).

40
35
é 30
@©
2 25
O = Saliva
20 = Nasal swab
® Oral swab
15
0,01 0,001 0,0001 0,00001 0,000001

log10 dilution

Figure: Log10 dilution series of SARS-CoV-2 in saliva, nasal and oral swabs.
NucleoMag® Dx Pathogen on KingFisher™ Flex in combination with the AgPath-ID™One-Step RT-PCR kit and the nCoV-IP4
gRT-PCR assay (Institut Pasteur, Paris). Data kindly provided by Dr. B. Hoffmann, Friedrich-Loffler Institute, Germany.

Information on gRT-PCR assays
Kit performance has been assessed in combination with the following gRT-PCR assays:
nCoV IP4 assay ( Institut Pasteur, USA France), 2019-nCoV-N3 assay (CDC, USA 2020), E gene Sarbeco assay (Corman et

al., 2020)
Furthermore, customers use the kit chemistry successfully with other assays, including: (list non exhaustive).

gRT-PCR kits clearly differ in their performance independent of the extraction method used (reference extraction was done with
QlAamp viral RNA kit). It is the responsibility of the user to assess and validate performance of the gRT-PCR assay in
combination with the sample type and extraction method used. MACHEREY-NAGEL does not take responsibility for PCR-assay
related performance issues.
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Market situation and competitors
There are three main types of kits/solutions used in SARS-CoV-2 diagnostics:

a. Kits with emergency use authorization by the FDA (USA)

b. Kits without authorization or certification originally intended for research use only

c. FDA/IVD certified “point-of care” or “end-to-end” solutions
Competitors mainly targeting life science research applications (Zymo, Omega-Biotek, Thermo Fisher) usually do NOT have a
CE-IVD certification for their kits, although many of these kits are currently being used for SARS-CoV-2 detection workflows.
In the course of the COVID-19 pandemic several competitors have been granted emergency use authorization by the FDA (USA),
e.g. Zymo with the Quick-DNA/RNA Viral MagBead kit and Thermo Fisher Scientific with the MagMAX™ Viral/Pathogen Nucleic
Acid Isolation Kit. However, these authorizations are not valid in the European Union and other countries. In many other countries
laboratories simply used “research use only”kits, lacking certified solutions in this urgent situation.
As the situation stabilizes in Europe and other countries, there will be a need for CE-IVD certified product solutions usable in
SARS-CoV-2 diagnostic workflows. The NucleoMag® Dx Pathogen is such an CE-IVD certified, high quality product.
We are aware that the kit alone does not make a diagnostic workflow, like they may be available from diagnostic companies like
Roche and others. However, the use of the standalone, CE-IVD certified NucleoMag® Dx Pathogen kit does also have several
advantages over an fixed solution:

- Flexibility in terms of number of samples processed and automation on platforms of different manufacturers

- Combination with a sample collection device and downstream assay of the customer’s choice

- Lower cost compared to fixed “end-to-end” solutions

Customers

Customers are diagnostic laboratories (hospitals, contract laboratories, etc.). Highlight the advantages of having a CE-VD certified
extraction kit that can be used in an automated manner on an instrument of the customer’s choice and in combination with a
collection device and downstream assay of the customer’s choice.
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FAQs

How to collect, store and ship a swab sample?

The instructions and recommended procedures may differ depending on the collection device used. Please refer to the collection
device manual and to the regulations/recommendations of your local health authority. The WHO and governmental authorities
have issued guidelines for collection, storage and shipment of clinical samples.

What type of swabs should be used with the NucleoMag® Dx Pathogen kit?
Synthetic fiber swabs with plastic shafts are recommended. Calcium alginate swabs or swabs with wooden shafts are not
recommended, as they may contain substances that inhibit PCR testing.

What's the CE-IVD certified intended use?
The kit is intended for isolation of viral RNA from human respiratory swabs and saliva for in vitro diagnostic purposes. Please refer
to page 2 of this document or the kit manual for details.

How to process nasal and oral swab samples?

Incubate the swabs in PBS, sodium chloride, or cell culture medium for 30 min with agitation. Make sure that the swab head is
completely submerged. Transfer 200 pL of the solution for further processing. If necessary, press the swab against the wall of the
tube to squeeze out the liquid.

How to process saliva samples?

Fresh and non-treated saliva samples can be directly subjected to extraction procedure. In case of highly viscous samples it is
recommended to dilute the saliva samples with sterile PBS. Transfer 100 pL or 200 pL of the solution for further processing. When
processing less than 200 yL sample adjust with PBS buffer to a finale volume of 200 pL.

Is this kit suitable for SARS-CoV-2 RNA extraction? What other pathogens are covered by the CE-IVD certification?
Yes, the kit can be used in SARS-CoV-2 diagnostic workflows. The VD certification covers all RNA viruses that are routinely
isolated from nasal/oral swabs and/or saliva. Notable human diseases caused by RNA viruses include the common cold, influenza,
SARS, MERS and others.

How can the NucleoMag® Dx Pathogen kit procedure be automated?

The kit can be automated on common liquid handling or magnetic rod-based platforms. Please note that the automated workflow
or script for the extraction of viral RNA using the NucleoMag® Dx Pathogen on different automation platforms must be validated
by the user in conjunction with the respective downstream analysis. MACHEREY-NAGEL does provide basic scripts for a number
of different automation platforms.

Can | purify viral and bacterial DNA with this kit? Can | use other sample materials?

The kit is not intended for viral or bacterial DNA or other sample materials like blood and stool. From a technical perspective it is
of course possible to isolate viral or bacterial DNA or nucleic acids from other kinds of sample materials (sample processing might
differ depending on sample type and target pathogen).

How should | provide sample kits for NucleoMag® Dx Pathogen to customers?
For testing and validation purposes customers can be provided with the 1x96 prep RUO version of the kit (NucleoMag Pathogen;
REF 744210.1). The CE-IVD certified kit is only available as a 4x96 prep kit (REF 744215.4)

What is the difference between the NucleoMag® Dx Pathogen (IVD) and the NucleoMag® Pathogen (RUO) kit?

The difference is only the IVD certification. The kit content itself is the same. The IVD certification of the NucleoMag® Dx Pathogen
kit restricts the intended use to viral RNA from human respiratory samples (swabs, saliva). Furthermore, every single LOT of the
NucleoMag Dx Pathogen kit undergoes an extended, functional quality testing. The research use only version (NucleoMag®
Pathogen) can be used for diverse sample materials (blood, stool, tissue, swabs, plasma, and target pathogens, including DNA
viruses, bacteria, protozoa, etc.
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What hardware or accessories are needed to process the kit?
e NucleoMag® SEP magnet for magnetic beads separation (REF 744900)
e Square-well Block for magnetic bead separation (96-well block with 2.1 mL square-wells; REF 740481/.24)
e Elution Plate U-bottom for eluate collection (96-well 0.3 mL microtiterplate with u-bottom wells; REF 740486.24)

The needed equipment may vary depending on processing (e.g. manual or automated) and, in case of use on automation
platforms, instrument setup or configuration. Please check with your local platform service representative regarding platform-
specific consumables.
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Ordering information

Product REF Pack size Price [€]*
NucleoMag® Dx Pathogen 744215.4 4x 96 preps 1195.00
*German list price as of 07/2020

Transport and storage conditions / Shelf life

Transport:
@ The product is shipped at ambient temperature (18-25 °C).
@ The product contains dangerous goods under transport regulations.

__UN 1993 Flammable liquid, n.o.s.
(ethanol mixture) 31093L
ADR/GGVSEB F1 (E) LQ
PAX 3535L CAO36460L Q:0.186/0.016

744601.1

Storage conditions:
Storage at RT (18-25 °C).
Reconstituted reagents (Proteinase K, Carrier RNA) should be stored at -20°C after first use.

Shelf life / expiry date
Total shelf life of 19 month after production. Expiry date indicated on kit box label.

Contact person:

Dr. Milan Dieris

Product Manager Bioanalysis
Phone: +49(0)-2421-969-286
Email: mdieris@mn-net.com
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