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EMERGENCY USE AUTHORIZATION (EUA) SUMMARY
ALIMETRIX SARS-COV-2 RT-PCR ASSAY
(ALIMETRIX, INC.)

For In vitro Diagnostic Use
Rx Only
For Use Under Emergency Use Authorization (EUA) Only

(The Alimetrix SARS-CoV-2 RT-PCR Assay will be performed at Alimetrix, Inc.,
located at 800 Hudson Way, Suite 2200, Huntsville, AL 35806, certified under the
Clinical Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S.C. §263a,
and meets requirements to perform high-complexity tests, as per the Standard
Operating Procedure that was reviewed by the FDA under this EUA.)

INTENDED USE

The Alimetrix SARS-CoV-2 RT-PCR Assay is a reverse transcription polymerase chain
reaction (RT-PCR) test with microarray detection intended for the qualitative detection of
nucleic acid from SARS-CoV-2 in nasopharyngeal, oropharyngeal, anterior nasal and
mid-turbinate nasal swab specimens, as well as nasopharyngeal washes/aspirates or nasal
aspirates and bronchoalveolar lavage (BALs) specimens from individuals suspected of
COVID-19 by their healthcare provider.

This test is also for use with mid-turbinate nasal swab specimens that are self-collected at
home or in a healthcare setting, using the Alimetrix COVID-19 Home Collection Kit, by
individuals (18 years of age or older) suspected of COVID-19 when determined to be
appropriate by a healthcare provider.

Testing is limited to Alimetrix, Inc. located at 800 Hudson Way, Suite 2200, Huntsville,
AL 35806 which is certified under the Clinical Laboratory Improvement Amendments of
1988 (CLIA), 42 U.S.C. §263a and meets requirements to perform high-complexity tests.

Results are for the identification of SARS-CoV-2 RNA which is generally detected in
respiratory specimens during the acute phase of infection. Positive results are indicative
of the presence of SARS-CoV-2 RNA; clinical correlation with patient history and other
diagnostic information is necessary to determine patient infection status. Positive results
do not rule out bacterial infection or co-infection with other viruses. The agent detected
may not be the definite cause of disease. Laboratories within the United States and its
territories are required to report all results to the appropriate public health authorities.

Negative results do not preclude SARS-CoV-2 infection and should not be used as the
sole basis for patient management decisions. Negative results must be combined with
clinical observations, patient history, and epidemiological information.

Testing with the Alimetrix SARS-CoV-2 RT-PCR Assay is intended for use by qualified
laboratory personnel specifically instructed and trained in the techniques of reverse
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transcription PCR, hybridization, and in vitro diagnostic procedures. The Alimetrix
SARS-CoV-2 RT-PCR Assay is only for use under the Food and Drug Administration’s
Emergency Use Authorization.

DEVICE DESCRIPTION AND TEST PRINCIPLE

The Alimetrix SARS-CoV-2 RT-PCR Assay is a reverse transcription polymerase chain
reaction (RT-PCR) assay with microarray hybridization for the qualitative detection of
nucleic acid from SARS-CoV-2. The process uses a master mix containing primer pairs
for reverse transcription and selective amplification of SARS-CoV-2 viral RNA in
respiratory specimens from patients suspected of COVID-19 by their healthcare provider.
The test detects three specific regions of the SARS-CoV-2 genome including the ORF1ab
region as well as the N1 (nucleocapsid) and N2 genes. The assay also includes a primer
set to detect RNase P as an endogenous specimen control as well as the MS2 phage
internal control that is spiked into the external positive and negative controls as well as
all clinical samples prior to extraction.

RNA is isolated from acceptable upper respiratory specimens collected in 1X DNA/RNA
Shield media (Zymo Research, Cat # R1100) using one of the following methods:

1) Zymo Research Quick-DNA/RNA Viral MagBead Extraction Kit (Cat # 2141)
performed on the MagMAX Express 96 instrument (with software version 1.2)

2) Qiagen QIAamp 96 Virus QIAcube HT (manual) (Cat # 57731) processed on a
QiaVac manifold

When using the Zymo extraction kit automated on the MagMAX Express 96 instrument,
300 uL of patient specimen/positive control/negative control that has been spiked with 5
uL of MS2 phage internal control is the starting volume for processing. Purified nucleic
acid is eluted in 50 pL. of RNA/DNA free water. For the manual Qiagen QIAamp 96
Virus QIAcube HT Kit (manual), 200 pL of patient specimen is processed on a QiaVac
manifold and eluted in 140 pL of Buffer AVE. The manifold provides vacuum filtration
for RNA extraction.

Purified RNA from the patient sample (5 pL from the Zymo Research extraction, 9.75 puL
from the Qiagen kit extraction) is reverse-transcribed into cDNA, which is then amplified
using the Qiagen QuantiFast Multiplex RT-PCR +R kit (Cat # 204956) with primers
specific to each gene target. Each amplicon is modified with a biotin tag which enables
detection via a fluorescent label applied after hybridization on a microarray. The PCR
products of each patient are transferred by multichannel pipette into individual
microarray wells, each containing probes designed to detect the gene targets of interest.
Negative wells are randomly utilized on the array to monitor for cross-contamination.

Hybridization of amplicons to specific capture probes on the microarray occurs via a
proprietary, environmentally-controlled hybridization robot. Unbound amplicons are
removed from each well using a robotic flushing method. Bound amplicons are then
labeled with fluorescent Streptavidin Phycoerythrin (SAPE), washed, dried and imaged
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on a fluorescence array scanner. Results are analyzed using a custom built FAAS
program (Flair Automated Analysis Software version 3.0).

INSTRUMENTS USED WITH TEST

The Alimetrix SARS-CoV-2 RT-PCR Assay is used with the MagMAX Express 96
Instrument for automated nucleic acid extraction as well as the QiaVac manifold for
manual extraction. The Applied Biosystems GeneAmp 9700 Thermal Cycler with
software version 3.12 is used for reverse transcription and PCR amplification. The
Sensovation SensoSpot microarray scanner with ArrayReader software version
3.1.0.15245 measures hybridization intensity levels for each gene probe in relative
fluorescence units (RFU).

REAGENTS AND MATERIALS

Materials Included in the Alimetrix COVID-19 Home Collection Kit
Cardboard/rigid return box
FedEx pak with prepaid return label*
Specimen biohazard bag (zip-lock) with absorbent pad
Sterile packaged spun polyester swab, plastic shaft
Screw-capped collection tube containing 1 mL of 0.85% saline
ID barcode label for collection tube
Instructions for self-collection

*If instructed by the medical provider, place the kit box in the pre-paid FedEx pak and
ship using FedEx Express.

Materials Needed to Perform the Alimetrix SARS-CoV-2 RT-PCR Assay

REAGENTS/CONSUMABLES SUPPLIER CATALOG #

Nucleic Acid Extraction

Quick DNA/RNA Viral MagBead Kit | Zymo Research 2141
gizllorgtecz;ailesc/illlj)r ol Zeptometrix 810274

Extraction (QiaVac method onl .

QIAamp 96( Virus QIAcube HTyI)(it Qiagen 7731

KingFisher Deep Well 96 plates ThermoFisher Scientific 95040460

DeepWell Corning Costar plates Corning 3960

KingFisher 96well 200 puL plates ThermoFisher 97002540

96 Well Microplates MP Qiagen 1031656

KingFisher Tip Comb DW plate ThermoFisher 97002534

Large 96-Rod Covers Qiagen 1031668

RT-PCR and Hybridization

QuantiFast Multiplex RT-PCR+R Kit Qiagen 204956

Alimetrix SARS-CoV-2 RT-PCR Integrated DNA Custom order; primers designed
Assay Primer Pool Technologies and pooled by Alimetrix
Hybridization Buffer (Hybridization of

biotinylated amplicons to microarray Alimetrix Proprietary formulation
printed probes)

Wash buffer A (medium stringency

buffer to remove residual dye and non- | Alimetrix Proprietary formulation
specific binding)
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REAGENTS/CONSUMABLES SUPPLIER CATALOG #

Wash Buffer B (high stringency buffer

to remove all non-specific probe Alimetrix Proprietary formulation
binding)

Wash Buffer C (dye stabilizing buffer) | Alimetrix Proprietary formulation
18 MQ Purified Water Elga Veolia PURELAB Flex 3
SAPE Solution ThermoFisher Scientific C29532

COVID19-RTPCR Panel 96-well
microarray assay plates spotted in
triplicate with controls

Microarrays Inc.

Custom Order

Instruments

MagMax Express 96 Deep Well

Magnetic Particle Processor Applied Biosystems 4400077

QiaVac 96 manifold connected to

pressure gauge and vacuum pump Qiagen 19504

capable of reaching 35kPA or 10.3 in Hg

GeneAmp 9700 Thermal Cycler Applied Biosystems GeneAmp 9700
E;;gg;ﬁi?g;ai}ggfmmHed assay Alimetrix Proprietary, Custom Built
SensoSpot Microarray Scanner Sensovation SensoSpot Fluorescence

COLLECTION KITS USED WITH THIS TEST

The Alimetrix SARS-CoV-2 RT-PCR Assay can be used with mid-turbinate nasal swabs
(spun polyester swabs) collected using the Alimetrix COVID-19 Home Collection Kit

assembled by Alimetrix, Inc.

MEDICAL OVERSIGHT AND PROCESS TO BE USED FOR THE ALIMETRIX
COVID-19 HOME COLLECTION KIT

Mid-turbinate nasal swabs can be self-collected via the following workflow:

On-Site/At-Home Unsupervised Collection Workflow

1. The patient visits a contracted healthcare provider’s office and is evaluated to
determine if they are eligible to receive the mid-turbinate nasal swab kit.

2. Based on physician best practices and in accordance with CDC screening
guidelines, the physician generates an order for the collection kit/test through the
Alimetrix portal for eligible patients.

3. An eligible patient is given the collection kit which contains instructions for
collection of their own mid-turbinate nasal swab sample. The healthcare
facility/contracted entity instructs the patient to return the completed kit to the
clinic on the same day of collection.

4. All samples collected/returned to the clinic sites will be shipped to Alimetrix on
the same day of sample receipt.

a. If dropped off after business hours, the clinic will ship the sample the next
day. Samples must be delivered/shipped to Alimetrix’s laboratory within
48 hours of collection for processing.

b. Ifinstructed by the healthcare provider, a patient will ship the collected
sample using a pre-paid FedEx pak given by the healthcare provider.
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5. Test results are communicated back to the contracted ordering physician within
the network. Alimetrix does not interact directly with the patient. The contracted
network has a secure patient-facing portal whereby the patient can view their
results and follow-up with their healthcare provider.

Health registries.

INSPECTION

OF SPECIMENS

Sample Acceptance Criteria for Mid-Turbinate Nasal Swabs in Saline
In order for Alimetrix Inc. to perform testing, the self-collected samples must meet the
following criteria:

barcode label (patient name, DOB, collection date) must match

Specimen tube contains sufficient quantity of liquid for testing
Accession date is within 48 hours from the collection date/time
Expiration date on the collection tube is not exceeded

Results are automatically shared by Alimetrix with local Department of Public

Sample collection tube must be intact and not visibly damaged or leaking
Swab must be within the collection tube
Test order (via portal or written requisition) and specimen information on the tube

For mid-turbinate nasal swab samples, the accessioner verifies that the sample is
approved by a physician and that a test order has been placed in the Alimetrix portal (or
written acquisition form). Once the specimen and order are approved in the portal, the
specimens are transferred to the LIMS for laboratory process tracking purposes.

CONTROLS TO BE USED WITH THE ALIMETRIX SARS-COV-2 RT-PCR ASSAY

Table 1. Assay Controls, Functions, and Fre

uency of Testing

Frequency of

Internal Control
(MS2 Phage)

Monitor integrity of each step of
the assay from extraction through
hybridization

Control Type Purpose Source Testing
External Monitor for cross-contamination
Negative . . 1X DNA/RNA Shield At least one per run
during RNA extraction, RT-PCR, .
Control L Solution (Zymo Research) of RT-PCR
and hybridization
(no template)
Heat Inactivated SARS-
];)é;?g:/ael Monitor the integrity of extraction (Zect(())\r;-eztri(islturree Ei:édto . One per run of RT-
and amplification of SARS-CoV-2 P r1x) prepared PCR
Control concentration 1 log dilution
above LoD*
Specimen
Collection | Endogenous specimen collection RNase P from human Within each clinical
Control indicator cellular specimen specimen**
(RNase P)
Added to each

MS2 bacteriophage
(Zeptometrix)

specimen and external
control prior to

extraction

*500 copies/mL (Zymo extraction) and 2000 copies/mL (Qiagen extraction)
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**This is an internal/endogenous marker that should be detected within every clinical specimen to indicate if
biological material was successfully collected.

External Negative Control (NTC)

e The extraction control monitors for any potential cross-contamination that could
occur during the nucleic acid extraction process or RT-PCR assay setup, or
hybridization. This control consists of 1X DNA/RNA Shield with a spike-in of MS2
control that is processed through nucleic acid extraction and added to at least one
well of the RT-PCR assay plate.

External Positive Control
e A positive control is used to verify proper assay set-up and SARS-CoV-2 reagent
integrity. The positive control contains in vitro transcribed (IVT) RNA specific to
the N, S, and ORF1ab regions of SARS-CoV-2. The positive control is used in one
well on every RT-PCR assay plate and prepared to a final concentration of either 500
copies/mL or 2000 copies/mL when samples are extracted with the Zymo or Qiagen
kits, respectively.

Specimen Collection Control (RNase P)
e Human RNase P is an endogenous control that functions to ensure that sufficient
human biological material was collected for testing.

Internal Control (MS2 Phage)

e The MS2 internal control serves as an internal process control for nucleic acid
extraction to ensure that clinical samples and the controls contain sufficient RNA to
be used in the RT-PCR assay. The MS2 control is spiked into all clinical samples
and the external negative and positive controls prior to performing nucleic acid
extraction.

INTERPRETATION OF RESULTS

All test controls must be examined prior to interpretation of patient results. If the controls
are not valid, the patient results cannot be interpreted (Refer to Table 2 for a summary of
control results).

1) COVID-19 RT-PCR Test Controls — External Negative Control, External
Positive Control, RNase P, and Internal MS2 Phage Control:

o External Negative Control (NTC); The external negative control is processed
with each batch of extraction samples. The NTC must show detection of MS2,
with no detection of RNase P or SARS-CoV-2 targets. The external negative
control is invalid if there is detection of SARS-CoV-2 and/or RNase P. An
invalid external negative control could indicate cross-contamination or
contamination of the 1X DNA/RNA shield media.

o If SARS-CoV-2 is detected in the external negative control, all positive
patient specimens must be repeated using new extracted RNA from
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residual clinical specimens. All valid negative patient results may be
released since they are known to be free of SARS-CoV-2 contamination.
o IfRNase P is detected in the external negative control, all specimens
must be repeated as it cannot be determined if the RNase P detected in
the clinical wells is from the patient or from the contamination event.

External Positive Control; The positive control must show detection of at least
one SARS-CoV-2 target; N1, N2, or ORF1ab of any combination of these
targets for the test result to be valid. The positive control must show detection of
MS?2 but lack detection of RNase P. If there is no detection of N1, N2, or
ORF1ab, the test is invalid and may reflect pipetting error, degradation of
control material, failure of nucleic acid extraction, amplification, or
hybridization of the target due to reagent degradation, or error in preparation of
the reaction mix.
o All negative patient specimens must be repeated using new extracted
RNA from residual clinical samples.
o All valid positive patient results can be released since they are free of the
error causing non-detection of SARS-CoV-2.

Specimen Collection Control (RNase P); RNase P RNA from human cellular
material is endogenous to human respiratory samples and serves as the specimen
adequacy control. RNase P can also be used to indicate extraction, amplification,
hybridization and detection were successfully performed. Detection of RNase P
demonstrates adequate collection of human biological material. If RNase P is not
detected in a clinical specimen, this could indicate insufficient human cellular
material due to poor collection or there could have been a loss in specimen
integrity, resulting in an invalid specimen result. The assay is re-run using new
extracted nucleic acid from residual clinical sample. If RNase P is not detected
upon repeat testing of the specimen, the Medical Director must be consulted for
further guidance.

Internal Control (MS2 Phage); Detection of the MS2 internal control in a
patient sample indicates proper extraction, amplification, hybridization, and
detection have been performed. If MS2 is not detected, but SARS-CoV-2 and/or
RNase P are detected results may still be valid and patient results that are
released are dependent on interpretation of the RNase P control as stated
previously. Therefore, MS2 may or may not be detected in a valid test on patient
specimens.

If MS2 is not detected, and all targets are not detected (N1, N2, ORF1ab, and
RNase P), either extraction, amplification, or hybridization were unsuccessful.
Invalid results could be due to improper extraction of nucleic acid, error in assay
set-up, reagent or equipment malfunction, or RT-PCR inhibitors in the specimen.
Nucleic acid from the original clinical specimen is re-extracted and re-tested. If
results are still invalid upon repeat testing, the sender is notified of the invalid
test and recollection should be considered.
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Table 2. Expected Results of Controls Used in the Alimetrix SARS-CoV-2 RT-PCR

Assay
Control N1 N2 ORFlab | RNaseP MS2 Phage
Internal
External Negative ) _ ) ) "
Control (NTC)
External Positive . ok
Control* - - - -
RNase P Endogenous NA NA NA e NA
Control
MS2 Phage Internal NA NA NA NA 4.
Control

*At least one of the SARS-CoV-2 targets must be detected for a valid External Positive Control result.

The MS2 Phage internal control is added to the External Negative and Positive Controls so there should be
detection.

**The External Positive Control should be positive for the MS2 control; however, on rare occasions, a PCR
with a high positive sample can deplete the dNTPs in the reaction leading to minimal to no signal of the
lower-copy MS2 target.

If any of the above controls do not exhibit the expected performance as described,
the assay may have been improperly set-up and/or executed improperly, or
reagent or equipment malfunction could have occurred. If the results obtained
with the External Positive or Negative Controls do not meet the criteria shown,
the results from the entire batch of samples are considered invalid and repeat
testing must be performed using new extracted nucleic acid from residual clinical
samples.

2) Examination and Interpretation of Patient Specimen Results:

Assessment of clinical specimen test results must be performed after the positive and
negative controls have been examined and determined to be valid. If the controls are
not valid, the patient results cannot be interpreted. Please see the table below (Table
3) for guidance on interpretation and reporting of results. Results are reported as
detected (positive) or not detected (negative), following assessment of all assay
controls.

e If one or more of the SARS-CoV-2 specific targets (N1, N2, and ORF1lab) are
positive (detected), and the RNase P endogenous control is positive (detected),
irrespective of the MS2 control results, the patient sample is reported as positive
for SARS-CoV-2 RNA.

e Ifall three SARS-CoV-2 specific targets (N1, N2, and ORF1ab) are negative (not
detected) and the RNase P endogenous control is positive (detected), irrespective
of the MS2 control results, the patient sample is reported as negative for SARS-
CoV-2 RNA.

e [fall three SARS-CoV-2 specific targets (N1, N2, and ORF1ab) are negative (not
detected) and the RNase P endogenous control is also negative (not detected),
irrespective of the MS2 control results, the assay run is invalid. The sample must
be re-tested including RT-PCR and hybridization using new extracted material
from residual clinical specimen. If the repeat result remains invalid, the medical
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director must be consulted, and a new specimen should be collected from the
patient.

Table 3. Interpretation of Patient Results Using the Alimetrix SARS-CoV-2 RT-PCR Assay

SARS- | SARS- | SARS- Result
CoV-2 | CoV-2 | CoV-2 | RNaseP MS2 Interpeetation Report Actions
N1 N2 ORF1ab

SARS-CoV-2 Report results to sender and

+ + + + + Detected SA]; St;(c:tz?il_z to appropriate State Health
(Positive) Department.

SARS-CoV-2 Report results to sender and

+ + + + + Detected SAI;Z Stc;gt(:;l]_z to appropriate State Health
(Positive) Department.

SARS-CoV-2 Report results to sender and

+ + + + + Detected SAé{e iégzg_z to appropriate State Health
(Positive) Department.

SARS-CoV-2 SARS-CoV-2 Report resqlts to sender and

- - - + + Not Detected Not Detected to appropriate State Health
(Negative) Department.

Repeat extraction, RT-PCR,

and Hybridization. If the
repeated result remains
- - - - + Invalid Result Invalid invalid, consult the Medical
Director and consider
collecting a new specimen
from the patient.
Repeat extraction, RT-PCR,
and Hybridization. If the
repeated result remains
- - - - - Invalid Result Invalid invalid, consult the Medical

Director and consider
collecting a new specimen
from the patient.

+ Indicates either detected (+) or not detected (-)
Note: Alimetrix internal thresholding value for all probe detections (SARS-CoV-2 targets, RNase P, and MS2) is
>2000 net signal relative fluorescence units (RFU). The final report of results does not contain numerical values.
Reported result is detected (+) or not detected (-).

SARS-CoV-2 test results from self-collected mid-turbinate swabs using the Alimetrix
COVID-19 Home Collection Kit are communicated back to the contracted network
through an HL7 data feed into the patient’s electronic medical record. The contracted
network has a secure patient facing portal whereby the patient can view their results and
follow-up with their healthcare provider. Results are automatically shared by Alimetrix
with the appropriate State Health Department.

PERFORMANCE EVALUATION (Alimetrix SARS-CoV-2 RT-PCR Assay)

1) Analytical Sensitivity:

a. Limit of Detection (LoD) in 1X DNA/RNA Shield
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The LoD (lowest SARS-CoV-2 viral RNA concentration that consistently yields
at least a 95% minimum positivity rate) of the Alimetrix SARS-CoV-2 RT-PCR
Assay was determined using quantitated, inactivated whole SARS-CoV-2 (isolate
USA-WAT1/2020) from Zeptometrix (Cat # NATSARS(COV2)-ST). A
preliminary LoD was determined by testing two replicates at each of five different
target levels (5000, 1000, 500, 250, and 100 copies/pL) using inactivated virus
spiked into pooled clinical negative mid-turbinate nasal swab matrix in
DNA/RNA Shield. The clinical matrix used in LoD studies was screened negative
using the Alimetrix SARS-CoV-2 RT-PCR Assay. Spiked samples were tested
with the Alimetrix SARS-CoV-2 RT-PCR Assay following extraction with the
claimed methods including the Quick-DNA/RNA Viral MagBead Kit on the
MagMAX Express 96 instrument and the QIAamp 96 Virus QIAcube HT Kit on
the QiaVac 96 manifold. Replicates were run on the GeneAmp 9700 Thermal
Cycler followed by hybridization and detection with the SensoSpot Microarray
Scanner.

The preliminary LoD study results for both extraction methods were 250
copies/mL and 500 copies/mL for the Zymo and Qiagen kits, respectively. Results
are summarized in Table 4 below.

Table 4. Preliminary LoD Range Finding Study Results in 1X DNA/RNA Shield

Extraction Method
Zymo (Automated Method) Qiagen (Manual Method)
Concentration | Replicates Lowest Probe SARS- Replicates Lowest Probe SARS-
(copies/mL) Detected Assay Net Signal Detected Assay Net Signal
. CoV-2 h CoV-2
(Detection | Targets Detected Detected (Detection | Targets Detected Detected
Rate) (RFU) Rate) (RFU)
100% (2/2) N1 63,204 2 100% (2/2) NI 62,859 2
5000 100% (2/2) N2 63,339 (100%) 100% (2/2) N2 63,113 (100%)
100% (2/2) | ORFlab 63,154 100% (2/2) | ORFlab 62,860
100% (2/2) N1 63,078 2 100% (2/2) NI 56,132 2
1000 100% (2/2) N2 63,304 (100%) 100% (2/2) N2 60,580 (100%)
100% (2/2) | ORFlab 60,837 100% (2/2) | ORFlab 49,874
100% (2/2) N1 49,447 2 100% (2/2) NI 50,203 2
500 100% (2/2) N2 63,384 (100%) 50% (1/2) N2 56,281 (100%)
100% (2/2) | ORFlab 52,719 50% (1/2) | ORFlab 59,712
100% (2/2) N1 63,708 2 0% (0/2) NI Not Detected 02
250 100% (2/2) N2 63,498 (100%) 0% (0/2) N2 Not Detected (0%)
50% (1/2) | ORFlab 53,234 0% (0/2) ORFlab | Not Detected
0% (0/2) N1 Not Detected 12 0% (0/2) N1 Not Detected 02
100 50% (1/2) N2 62,128 (50%) 0% (0/2) N2 Not Detected (0%)
50% (1/2) | ORFlab 27,857 0% (0/2) ORFlab | Not Detected

Probe Net Signal is measured in Relative Fluorescence Units (RFU)

Confirmatory LoD testing was completed using a total of 20 individual extraction
replicates consisting of specimens that were prepared at one dilution above, one
dilution below, and at the prescreened LoD concentration. The confirmed LoD of
the Alimetrix SARS-CoV-2 RT-PCR Assay was 250 copies/mL and 1000

10
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copies/mL for the Zymo and Qiagen extraction methods, respectively. Results of
the LoD confirmatory study are summarized in Table 5 and 6, respectively.

Table 5. LoD Verification Study Results using Replicates Extracted with the
Bead Extraction (Automated)

Zymo Research Quick-DNA/RNA Viral Ma

A Concentration Average Lonest Probe Net Replicates
Target Tested SNR* Signal (RFU) (# Detected /

(copies/mL) (20 wells) (20 wells) # Tested)
N1 36.7 63,164 20/20
N2 1,000 36 56,228 20/20
ORFlab 39.7 38,993 20/20
N1 39.8 62,914 19/20
N2 500 38.9 60,965 19/20
ORFlab 37.2 41,460 19/20
N1 41.8 40,055 19/20
N2 250 40.7 51,753 19/20
ORFlab 33.9 3,271 19/20

*SNR — Signal to noise ratio
Probe Net Signal is measured in Relative Fluorescence Units (RFU)

Table 6. LoD Verification Study Results using Replicates Extracted with the
Qiagen QIAamp 96 Virus QIAcube HT Kit (Manual)

fger Concentration Average Lonest Probe Net Replicates
Target Tested SNR* Signal (RFU) (# Detected /

(copies/mL) (20 wells) (20 wells) # Tested)
NI 33 63,396 20/20
N2 2,500 32.5 63,326 20/20
ORFlab 35.8 44,247 20/20
NI 37.5 62,105 20/20
N2 1,000 35.6 63,438 20/20
ORFlab 41.1 59,411 20/20
NI 373 59,537 16/20
N2 500 37.8 61,460 16/20
ORFlab 33.1 22,977 16/20

*SNR — Signal to noise ratio
Probe Net Signal is measured in Relative Fluorescence Units (RFU)

Note that there is a 4-fold difference in assay LoD between samples extracted
with the automated Zymo kit and the manual QIAamp kit (250 copies/mL and
1000 copies/mL, respectively). The clinical comparison testing data described in
Section 3 below contained a sufficient number of low positive samples that were
extracted using both methods. Clinical performance demonstrated that both
extraction methods perform similarly with the Alimetrix SARS-CoV-2 RT-PCR
Assay (PPA of 100% and 97.22% for Zymo and Qiagen methods, respectively
and NPA of 95.24% for both methods). In addition, the manual extraction kit was
only validated for use as a backup method and serves the preparedness role for

dealing with supply chain issues.

Limit of Detection in 0.85% Sterile Saline

11
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The self-collected mid-turbinate nasal swab specimens that are collected with the
Alimetrix COVID-19 Home Collection Kit are placed in 0.85% saline solution.
Therefore, an LoD study was completed to demonstrate that the analytical

sensitivity was similar (<3X LoD) to the assay’s LoD determined in 1X

DNA/RNA Shield medium. Samples were prepared by spiking inactivated whole
SARS-CoV-2 from Zeptometrix into 0.85% sterile saline solution. Both validated
extraction methods (Zymo and Qiagen) were evaluated in the saline LoD studies.
Results from the initial range finding study and the confirmatory LoD study using
the Zymo and Qiagen extraction methods are shown in Table 7 and 8,

respectively.

Table 7. Preliminary Range Finding Study Results in 0.85% Sterile Saline

Extraction Method

Zymo (Automated Method) Qiagen (Manual Method)
. . Average . Average
L ProbeNet | SARs. | Replicates ProbeNet | SARS-
(copies/mL) Detected Assay . Detected Assay .
(Detection Targets el OV (Detection | Targets Sl OV
Rate) Detected Detected Rate) Detected Detected
(RFU) (RFU)
100% (3/3) N1 63,242 33 100% (3/3) N1 52,871 33
2250 100% (3/3) N2 63,313 (100%) 66.7% (2/3) N2 42,399 (100%)
100% (3/3) ORFlab 63,312 66.7% (2/3) | ORFlab 48,264
100% (3/3) N1 63.635 33 33.3% (1/3) N1 18,940 33
750 100% (3/3) N2 63,258 (100%) 66.7% (2/3) N2 28,857 (100%)
100% (3/3) ORFlab 63,307 66.7% (2/3) | ORFlab 14,259
100% (3/3) N1 63,216 33 0% (0/3) N1 0 13
250 100% (3/3) N2 63,437 (100%) 0% (0/3) N2 0 (33.3%)
33.3% (1/3) | ORFlab 18,743 33.3% (1/3) | ORFlab 21,211 )
33.3% (1/3) N1 21,221 23 0% (0/3) N1 0 13
83 33.3% (1/3) N2 18,757 (66.7%) 0% (0/3) N2 0 (33.3%)
0% (0/3) ORFlab 0 ) 33.3% (1/3) | ORFlab 5,410 )
Probe Net Signal is measured in Relative Fluorescence Units (RFU)
Table 8. LoD Confirmatory Study Results in (0.85% Sterile Saline
Extraction Method
Zymo (Automated Method) Qiagen (Manual Method)
. . Average . Average
Concentration | Replicates Probe l\gIet SARS- Replicates Probe 1\g1et SARS-
(copies/mL) Detected Assay . Detected Assay .
(Detection Targets Senl (SO (Detection Targets Senl (EO
Rate) Detected Detected Rate) Detected Detected
(RFU) (RFU)
20/20 (100%) N1 20,277 2020 16/20 (80%) NI 14,002 20/20
2250 20/20 (100%) N2 20,985 (100%) 20/20 (100%) N2 21,398 (100%)
20/20 (100%) | ORFlab 7,331 16/20 (80%) | ORFlab 7,696
20/20 (100%) N1 16,693 2020 7/20 (35%) NI 5,430 19/20
750 20/20 (100%) N2 20,669 (100%) 13/20 (65%) N2 12,548 (95%)*
17/20 (85%) | ORFlab 6,040 12/20 (60%) | ORFlab 6,238
15/20 (75%) N1 7,871 2020 4/20 (20%) NI 2,913 12/20
250 18/20 (90%) N2 12,944 (100%)* 8/20 (40%) N2 5,553 (60%)
8/20 (40%) | ORFlab 2,095 5/20 (25%) | ORFlab 1,956
23 3/20 (15%) N1 706 11/20 1/20 (10%) N1 114 1/20
10/20 (50%) N2 3,793 (55%) 0/20 (0%) N2 11 (10%)
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| | 1/20(5%) | ORFlab | 699 | | 0/20(0%) | ORFlab | 10

*Confirmed LoD concentration
Probe Net Signal is measured in Relative Fluorescence Units (RFU)

Based on the LoD studies in saline using both extraction methods, the analytical
sensitivity of the Alimetrix SARS-CoV-2 RT-PCR Assay was similar between the
automated Zymo and the manual Qiagen extraction procedures. The LoD for mid-
turbinate nasal swab matrix in saline using the Zymo MagBead kit and the
QIAamp 96 Virus QIAcube HT Kit was 250 copies/mL and 750 copies/mL,
respectively. Further, with both extraction methods, the LoD was similar with
nasal matrix in saline and in 1X DNA/RNA Shield. Therefore, mid-turbinate
swabs self-collected in 0.85% saline using the Alimetrix COVID-19 Home
Collection Kit are considered acceptable for testing using the Alimetrix SARS-
CoV-2 RT-PCR Assay.

2) Analytical Inclusivity/Specificity:

a. In silico Inclusivity Analysis
The inclusivity of the Alimetrix SARS-CoV-2 RT-PCR Assay was evaluated by
in silico analysis of published sequences using the Alimetrix assay primers and
probes. BLASTn analysis queries of the Alimetrix SARS-CoV-2 RT-PCR assay
primers and probes were performed against publicly available nucleotide
sequences found in the NCBI database on February 19, 2021. The NCBI Virus
database was queried and contained 59,722 SARS-CoV-2 whole genome
sequences. Sixteen SARS-CoV-2 variant sequences including B.1.1.7, B.1.135,
P.1, and B.1.429 were obtained from GISAID and included in the in silico
analysis.

The primers of the Alimetrix SARS-CoV-2 RT-PCR Assay are long and range in
size from 23-30 nucleotides with melting temperatures exceeding 63.9°C. The
Alimetrix SARS-CoV-2 RT-PCR Assay’s annealing temperature is 60°C. Based
on thermodynamic modeling, up to two mismatches can be tolerated within a
primer binding site, depending on their location. Three or more mismatches
and/or mismatches located within the last five nucleotides of the 3" end of the
primer may contribute to reduced efficiency in amplification and detection. The
Alimetrix microarray capture probes are also designed to be long to tolerate
mutations. Probes range in size from 47-50 nucleotides with melting temperatures
exceeding 68.9°C. Capture probes bind to the amplicon during hybridization at
42°C. Based on thermodynamic modeling, up to five mismatches are tolerable
within the probe binding site.

Results of the analysis demonstrated that the majority of mismatches were
observed in the N1 forward primer binding region. The total number of sequences
that contained significant mismatches with the N1 forward primer, either due to
>3 mismatches and/or the position of the mismatch within the oligonucleotide,
was 456 out of 59,722 analyzed sequences (0.76%). Approximately 3.57% of all
alignments showed at least one mismatch within the N1 forward primer. This
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specific primer is also associated with a few emerging variants including B.1.1.7,
P.1, B.1.135, and B.1.429. The N1 probe also had a mismatch associated in the
B.1.135 variant with a frequency of 0.112%. However, the Alimetrix SARS-CoV-
2 RT-PCR Assay does contain two additional SARS-CoV-2 specific primer/probe
sets. If there would be reduced hybridization efficiency due to one of these
variants, the other targets would probably still be detected, and thus, assay
sensitivity would not be impacted.

All other primers containing at least one mismatch had frequencies of 0.90% (N2
forward), 0.42% (N2 reverse), 0.22% (ORF1ab forward), and 0.55% (ORF1ab
reverse). Therefore, 99.10% and 99.58% of analyzed sequences showed 100%
homology with the N2 forward and reverse primers, respectively. 99.78% and
99.56% of analyzed sequences demonstrated 100% homology with the ORF1ab
forward and reverse primers, respectively.

The maximum number of observed mismatches to any of the three capture probe
sequences was 3 bases within the probe binding region. The collective mismatch
frequency (i.e., frequency of sequences containing at least one mismatch) for the
individual N1, N2, and ORF1ab probes was 2.61%, 1.37%, and 0.51%,
respectively. Therefore, 97.39%, 98.63%, and 99.49% of the analyzed sequences
showed 100% homology with the N1, N2, and ORF1ab probes, respectively. This
in silico analysis is considered complete and acceptable.

In silico Analysis of Primer and Probe Cross-Reactivity

A combination of laboratory wet testing and in silico analyses of exclusivity
were conducted to assess the analytical specificity of the primers and probes
used in the Alimetrix SARS-CoV-2 RT-PCR Assay. In silico analysis was
conducted for the following respiratory pathogens in Tables 9-10. BLASTn
analysis queries of the Alimetrix SARS-CoV-2 RT-PCR Assay primers and
probes were performed against publicly available nucleotide sequences found in
the NCBI database. The database search parameters on June 23, 2020 were as
follows:

e The nucleotide collection (nr/nt) consists of GenBank + EMBL +DDBJ +PDB
+RefSeq sequences, but excludes EST, STS, GSS, WGS, TSA, patent
sequences as well as phase 0, 1, and 2 HTGS sequences and sequences longer
than 100Mb.

e The database is non-redundant. Identical sequences have been merged into
one entry, while preserving the accession, GI, title and taxonomy information
for each entry.

e The search parameters automatically adjust for short input sequences and the
expected threshold is 1000.

e The match and mismatch scores are 1 and -3, respectively.

e The penalty to create and extend a gap in an alignment is 5 and 2,
respectively.
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Cross-reactivity was defined as greater than 80% homology between one of the
primers/probes and any sequence present in the targeted microorganism.
Expected homology with the SARS-CoV target was observed in the in silico
analysis with the N1, N2, and ORF1ab gene targets. Aside from the expected
homology with SARS-CoV, results showed one instance of > 80% homology of
the RNase P (RP) forward primer with Mycobacterium tuberculosis. However,
the absence of reverse primer and probe homology to M. tuberculosis indicates
the unlikely detection of a false positive associated with M. tuberculosis in a

specimen.

Table 9. In silico Results for Select Organisms for the N1, N2, and ORF1ab Primer and Probe Sets

GenBank SARS-CoV-2 N1 SARS-CoV-2 N2 SARS-CoV-2 ORF1ab
Pathogen Strain Accession NIF | NIR N1 N2F | N2R N2 ORFlab | ORFlab | ORFlab

# probe probe F R probe
SARS- . Tor2 NC_00471 76.7 92.0 88.0 91.7 87.0 84.0 79.2 65.4 82.9
Coronavirus 8.3
Legionella | Philadelphia | CPOIS928. 1 50 | 550 | 280 | 541 | 565 | 340 | 500 | 538 | 340
pneumophilia 1 CDC 1
Mycobacterium | yaqp NC_000% |5 | 00 | 300 | 500 | 565 | 340 | 500 | 461 34.0
tuberculosis 2.3
Pneumocystis NW 01726
Jirovecii (PIP) RU7 4775 1 42.8 0.0 22.0 46.0 0.0 30.0 45.8 46.1 29.8

Table 10. In silico Results for Select Organisms for the RNase P and MS2 Primer and

Probe Sets
Specimen Collection Internal Assay
. GenBank Control (RNase P) Control (MS2)
EUE S Accession # RP | MS2 | MS2 | MS2
RPF | RPR
probe F R probe
SARS-
. Tor2 NC 004718.3 50.0 45.0 20.5 46.4 35.7 21.3
Coronavirus -
Legionella Philadelphia | p)15058 1 | 650 | 60.0 | 341 | 429 | 536 | 319
pneumophilia 1 CDC
Mycobacterium | y3p,, NC 0009623 | 80.0 | 60.0 | 364 | 500 | 42.8 | 31.9
tuberculosis -
Pneumocystis NW_0172647
Jirovecii (PP) RU7 75 1 60.0 60.0 27.2 0.0 40.0 25.5

c. Exclusivity Wet Testing

Specimens for exclusivity testing were prepared to a final concentration as detailed
in the table below. All specimens were prepared in DNA/RNA Shield transport
medium to simulate clinical specimen collection. A single replicate of each target
organism suspension was extracted by both the Zymo and Qiagen methods. The
qualitative samples from Zeptometrix are assay verification control suspensions
that are not quantitated. With the exception of SARS-Coronavirus and SARS-
Coronavirus control plasmid, no assay cross-reactivity with any of the organisms
in Table 11 was observed. Since there are no known circulating SARS-
Coronavirus strains in the human population, cross-reactivity (false positive) is not
expected with the Alimetrix SARS-CoV-2 RT-PCR Assay.
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Table 11. Wet Tested Organisms to Evaluate Potential Assay Cross-Reactivity

Pathogen Strain or Source Concentration
SARS-Coronavirus 2003-00592 NATSARS-ST: Qualitative
SARS-Coronavgus control N2 gene only 2 x 10° copies/mL
plasmid
MERS-coronavirus Arablziorzlgiiﬁl?ﬁilt%_irslzzgifate d 0.7 x 10° PFU/mL
Coronavirus NL63 0.7 x 10° PFU/mL
Coronavirus 229E 0.7 x 10° PFU/mL
Coronavirus 0C43 0.7 x 10° PFU/mL
Coronavirus HKU-1 NATRVP2-BIO: Qualitative
Influenza A HIN1 A/New Caledonia/20/99 1x10° U/mL
Influenza B B/Florida/02/06 NATRVP2-BIO: Qualitative
Human Metapneumovirus 8 Peru6-2003 NATRVP2-BIO: Qualitative
Respiratory Syncytial Virus A n/a NATRVP2-BIO: Qualitative
Rhinovirus 1A n/a NATRVP2-BIO: Qualitative
Parainfluenza virus Type 1 n/a NATRVP2-BIO: Qualitative
Parainfluenza virus Type 2 n/a NATRVP2-BIO: Qualitative
Parainfluenza virus Type 3 n/a NATRVP2-BIO: Qualitative
Parainfluenza virus Type 4 n/a NATRVP2-BIO: Qualitative
Adenovirus Type 3 n/a NATRVP2-BIO: Qualitative
Adenovirus Type 31 n/a NATRVP2-BIO: Qualitative
Adenovirus Type 1 n/a NATRVP2-BIO: Qualitative
Mycoplasma pneumoniae ATCC 15531 NATRVP2-BIO: Qualitative
Haemophilus influenzae type b; Eagan 1 x 10° CFU/mL
Streptococcus pyogenes (A) Lancz?ilezlgc’l'lsw;ihp A 1 x 10° CFU/mL
Streptococcus pneumoniae ATCC 49619 1.7 x 10* CFU/mL
Staphylococcus epidermidis ATCC 12228 1 x 10° CFU/mL
Pseudomonas aeruginosa ATCC 27853 1 x 10 CFU/mL
Enterovirus 68 2014 Isolate 1 1 x 10°U/mL
Candida albicans 7006 1 x 10 CFU/mL
Streptococcus salivarius 7127 1 x 10° CFU/mL
Chlamydia pneumoniae CWL-029 NATRVP2-BIO: Qualitative
Bordetella pertussis A639 NATRVP2-BIO: Qualitative
Bordetella parapertussis A747 NATRVP2-BIO: Qualitative
Influenza A H3 A/Brisbane/10/07 NATRVP2-BIO: Qualitative
Influenza A 2009 HINT pdm A/NY/02/09 NATRVP2-BIO: Qualitative
(pandemic swine flu)
PQOIQd human nasal S“.’ab Healthy donors, collected in
specimens to rep.resent diverse 1X DNA/RNA Shield N/A
microbial flora in the human
flora in the human respiratory 2X DNA/RNA Shicld

N/A; Not Applicable
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Carry-Over/Cross-Contamination:

To assess the potential for cross-contamination between patient samples within the
96-well testing platform the following test was performed. Highly positive samples
(10X LoD) along with a series of negative controls including DNA/RNA Shield
media were processed through extraction to hybridization and data analysis. During
processing the positive and negative samples were ultimately interlaced into a
checker-board pattern on 96-well plates. Forty-two negatives were interspersed within
a lattice of 108 highly positive samples. The study was designed to detect cross-
contamination occurring at any point within the testing process. The data
demonstrated 108/108 positive results and 42/42 negative results, thus indicating that
no cross-contamination occurred.

Clinical Evaluation:

Performance of the Alimetrix SARS-CoV-2 RT-PCR Assay was evaluated using
leftover, clinical nasopharyngeal swab specimens (obtained from an outside source.
All clinical samples were previously tested with one of two different EUA authorized
molecular RT-PCR assays.

One milliliter of specimen was aliquoted into 1 mL of 2X DNA/RNA Shield medium
to simulate patient swab collection. The specimens were tested following extraction
by both the Zymo and Qiagen extraction methods.

For the positive clinical nasopharyngeal swab samples tested with the EUA
authorized comparator #1, the positive percent agreement (PPA) between the
Alimetrix SARS-CoV-2 RT-PCR Assay and the comparator assay was 100% (30/30)
when samples were extracted using the Zymo Quick-DNA/RNA Viral MagBead
Extraction Method (automated). When using samples extracted with the Qiagen
QIAamp 96 Virus QIAcube HT Kit (manual), one sample was negative by the
Alimetrix SARS-CoV-2 RT-PCR Assay but positive by the comparator method
(96.67% PPA).

For the 30 clinical negative samples tested with the EUA authorized comparator #1,
two samples were positive by the Alimetrix SARS-CoV-2 RT-PCR Assay but
negative by the comparator method when the clinical samples were extracted using
both methods. Therefore, the NPA of the Alimetrix SARS-CoV-2 RT-PCR Assay
with both validated extraction methods was 93.33%. The two discordant specimens
were re-tested from the original clinical sample with the Alimetrix SARS-CoV-2 RT-
PCR Assay and the results remained positive for SARS-CoV-2 RNA. Additional
discordant analysis was completed on the two samples with false positive results
using a different EUA authorized molecular assay. The specimens were shipped to an
outside laboratory and tested in duplicate. Results of the discordant analysis
demonstrated that the samples were positive for SARS-CoV-2 RNA. Qualitative
results of the clinical evaluation using both validated extraction methods and
comparator assay #1 are shown in Tables 12 and 13 below for the Zymo and Qiagen
kits, respectively.
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For the additional clinical samples that were tested by the EUA authorized molecular
RT-PCR comparator #2 (6 positives and 12 negatives), the PPA and NPA using
samples extracted with both the Zymo and Qiagen kits were both 100%. Clinical
study results using comparator #2 are shown in Tables 14 and 15. Overall combined
performance tables for all samples tested using either comparator method are
displayed in Tables 16 and 17 for the Zymo and Qiagen extraction kits, respectively.

Table 12. Summary of Qualitative Clinical Study Results Using Specimens
Extracted with the Quick-DNA/RNA Viral MagBead Extraction Method
(Automated) and Tested with EUA Authorized Comparator #1

EUA Authorized Comparator #1

Positive Negative Total
Alimetrix SARS- Positive 30 2! 32
CoV-2 RT-PCR Negative 0 28 28
Assay Total 30 30 60

Positive Percent Agreement 100.00% (30/30); 88.65-100.00%">
Negative Percent Agreement 93.33% (28/30); 78.68-98.15%"*

12 discordant samples were re-tested using another EUA authorized molecular assay and were
found to be positive for SARS-CoV-2 RNA

2 Two-sided 95% score confidence interval

Table 13. Summary of Qualitative Clinical Study Results Using Specimens
Extracted with the Qiagen QIAamp 96 Virus QIAcube HT Extraction Method
(Manual) and Tested with EUA Authorized Comparator #1

EUA Authorized Comparator #1

Positive Negative Total
Alimetrix SARS- Positive 29 2! 31
CoV-2 RT-PCR Negative 1 28 29
Assay Total 30 30 60

Positive Percent Agreement 96.67% (29/30); 85.83-99.51%>
Negative Percent Agreement 93.33% (28/30); 78.68-98.15%"*

12 discordant samples were re-tested using another EUA authorized molecular assay and were
found to be positive for SARS-CoV-2 RNA

2 Two-sided 95% score confidence interval

Table 14. Summary of Qualitative Clinical Study Results Using Specimens
Extracted with the Quick-DNA/RNA Viral MagBead Extraction Method
(Automated) and Tested with EUA Authorized Comparator #2

EUA Authorized Comparator #2

Positive Negative Total
Alimetrix SARS- Positive 6 0 6
CoV-2 RT-PCR Negative 0 12 12
Assay Total 6 0 18

100% (6/6); 60.97-100.00%"
100% (12/12.); 75.76-100.00%"

Positive Percent Agreement
Negative Percent Agreement
' Two-sided 95% score confidence interval
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Table 15. Summary of Qualitative Clinical Study Results Using Specimens
Extracted with the Qiagen QIAamp 96 Virus QIAcube HT Extraction Method
(Manual) and Tested with EUA Authorized Comparator #2

EUA Authorized Comparator #2

Positive Negative Total
Alimetrix SARS- Positive 6 0 6
CoV-2 RT-PCR Negative 0 12 12
Assay Total 6 0 18

100% (6/6); 60.97-100.00%'
100% (12/12.); 75.76-100.00%'

Positive Percent Agreement
Negative Percent Agreement
'"Two-sided 95% score confidence interval

Table 16. Combined Summary of Qualitative Clinical Study Results Using
Specimens Extracted with Quick-DNA/RNA Viral MagBead Extraction Method
(Automated)

EUA Authorized Comparators Combined

Positive Negative Total
Alimetrix SARS- Positive 36 2 38
CoV-2 RT-PCR Negative 0 40 40
Assay Total 36 42 78

Positive Percent Agreement

100% (36/36); 90.36-100.00%'

Negative Percent Agreement

95.24% (40/42); 84.21-98.69%'

I Two-sided 95% score confidence interval

Table 17. Combined Summary of Qualitative Clinical Study Results Using
Specimens Extracted with the Qiagen QIAamp 96 Virus QIAcube HT
Extraction Method (Manual)

EUA Authorized Comparators Combined

Positive Negative Total
Alimetrix SARS- Positive 35 2 37
CoV-2 RT-PCR Negative 1 40 41
Assay Total 36 42 78

97.22% (35/36); 85.83-99.51%'
95.24% (40/42); 84.21-98.69%'

Positive Percent Agreement
Negative Percent Agreement
'"Two-sided 95% score confidence interval

Clinical Confirmation:

The first five positive and five negative samples determined by the Alimetrix SARS-
CoV-2 RT-PCR Assay were sent to an outside laboratory that is running an FDA
EUA authorized SARS-CoV-2 molecular test for confirmatory testing. All ten patient
specimens yielded concordant results.

FDA SARS-CoV-2 Reference Panel Testing:

The evaluation of sensitivity and MERS-CoV cross-reactivity was performed using
reference material (T1), blinded samples and a standard protocol provided by the FDA.
The study included a range finding study and a confirmatory study for LoD. Blinded
sample testing was used to establish specificity and to corroborate the LoD. The
extraction method used was the Zymo MagBead Extraction Method and amplification
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was carried out on the GeneAmp 9700 Thermal Cycler. The results are summarized in
the following table.

Table 18. Summary of LoD Confirmation Result Using the FDA SARS-CoV-2
Reference Panel

Reference Materials . q.c
Provided by FDA Specimen Type Product LoD Cross-Reactivity
SARS-CoV-2 Nasal Mid- 1.8x103 NDU/mL N/A
MERS-CoV Turbinate Swab N/A ND

NDU/mL: RNA NAAT detectable units/mL
N/A: Not Applicable
ND: Not Detected

PERFORMANCE EVALUATION (Alimetrix COVID-19 Home Collection Kit)
1) Sample Stability Studies:
a. Shipping Stability

1.

1l

Summer Stability Profile

Shipping stability of spun polyester swabs in saline has been demonstrated by
Quantigen Biosciences with support from The Gates Foundation and
UnitedHealth Group. The Quantigen study demonstrated 48-hour stability for
spun polyester nasal swabs transported in 0.9% saline. Quantigen Biosciences
has granted a right of reference to the stability data to any sponsor, such as
Alimetrix, Inc. pursing an EUA for which a claimed specimen type is spun
polyester swabs transported in 0.9% saline. Therefore, the stability of mid-
turbinate nasal swab samples collected using spun polyester swabs in saline
was not evaluated in the sample stability study.

Winter Stability Profile

The following winter conditions presented in Table 19 were evaluated to
determine the stability of the mid-turbinate nasal swabs collected with the
Alimetrix COVID-19 Home Collection Kit and transported in 0.85% sterile
saline.

Table 19. Winter Temperature Excursion

Temperature Cycle Period Cycle Period Hours | Total Hours'
-10°C 1 8 8
18°C 2 4 12
-10°C 3 2 14
10°C 4 36 50
-10°C 5 6 56

!'Sum of cycle periods

The study was conducted by subjecting contrived positive (prepared at 2X and
5X LoD) and negative samples shown in Table 20 to the winter thermal
excursions outlined in Table 19 followed by testing with the Alimetrix SARS-
CoV-2 RT-PCR Assay. Results from the winter stability study of mid-
turbinate swabs in saline demonstrated that SARS-CoV-2 was detected by the
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Alimetrix SARS-CoV-2 RT-PCR Assay at target concentrations of 2X LoD
and 5X LoD following 56 hours of exposure to cold and/or frozen storage
conditions (Table 20).

Table 20. Samples Use for Winter Stability Testing and Corresponding Results

Concentration Resulfs (Av.erage Probe SARS-CoV-2
Samples Replicates | Titer* (copies/mL) Signal in RFU) Replicates
N1 N2 ORF1lab Detected
Low Positive 20 2X LoD | 500 copies/mL 63,142 | 63,349 | 46,464 | 20/20 (100%)
High Positive 10 5X LoD | 1,250 copies/mL | 64,496 | 64,381 60,018 | 10/10 (100%)
Negative 10 N/A Negative 10 0 10 0/10 (0%)
Total 40

*Based on LoD of Zymo MagBead extraction method of 250 copies/mL
Average Probe Signal is measured in Relative Fluorescence Units (RFU)
N/A; Not Applicable

Together with Quantigen’s data under simulated summer shipping conditions,
these results demonstrate the stability of mid-turbinate nasal swab specimens

collected with the Alimetrix COVID-19 Home Collection Kit for up 48 hours
at ambient temperature.

b. Pressure Change Stability Testing of Collection Tube

Many of the collected specimens will be transported to Alimetrix for processing
by express air shipments and during flight will be subjected to low atmospheric
pressure in aircraft cabins which could cause them to leak. To assess potential

leaking, the liquid seal integrity of the BioMed sample collection tubes was
evaluated in low atmospheric pressure conditions that could be experienced

during commercial flights. There was no evidence of leakage of the BioMed tubes
following simulated pressure stability testing.

2) Collection Device Reagent Stability:

The expiration date of the Alimetrix COVID-19 Home Collection Kit is based on the
least stable kit component. Therefore, the established expiration for the home
collection kit is 7 months when stored at room temperature and is displayed on the
saline collection tube.

3) Self-Collection Validation:

a. Human Usability Study Design and Results

A usability study was conducted in collaboration with a contracted network to
assess user comprehension of the Alimetrix COVID-19 Home Collection Kit

including both collection and packaging of the mid-turbinate nasal swab for

shipment. The study inclusion criteria for participants were:
e 18 years of age or older
e No previous or prior medical training

e No previous or prior laboratory training
e No prior experience with self-collection techniques
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Participants were recruited to reflect a variety of ages and education levels,
including participants with an advanced degree as well as no post-secondary
education (See Table 21).

The interviewer observed the participant in-person using the collection kit in a
simulated home setting within a healthcare provider’s office. A total of 35
adults completed the study of which 11.4% were >51 years of age, 14.3%
were between 41-50 years old, 54.3% were between 31-40 years old, and
7.0% were between 18-30 years old; 54.3% of participants were female and
45.7% were male.

Table 21. Overview of Study Participant Demographics

Characteristics of Study Population N /N35 (%)
Female 19 (54.3)
Gender
Male 16 (45.7)
18-30 7 (20.0)
31-40 19 (54.3)
Age (Years)
41-50 5(14.3)
> 51 years 4(11.4)
No Post-Secondary Education 2(5.9)
Associate Degree 4 (11.8)
Educational Level*
Bachelor’s Degree 18 (52.9)
Advanced Degree 10 (29.4)

*] participant did not report an education level

All 35 kits provided to study participant were received at Alimetrix of which
32 (91.4%) met the accessioning criteria. Two samples were received >48
hours post-collection (i.e., expired) and one sample contained no fluid. All 32
samples that were accessioned produced positive results for RNase P
indicating successful collection of human biological material that was
extracted and amplified.

None of the participants or observers reported any significant difficulties in
using the collection kit that impaired specimen collection.

b. User and Accessioner Questionnaire Results
Results of the usability testing, via the participant and accessioner questionnaires,
were analyzed qualitatively to determine if the design of the kit and/or kit
instructions needed to be modified to reduce the use-related risks to acceptable
levels. Because two participants reported splashing of the saline, the instructions
were modified slightly to emphasize the importance of the liquid in the tube and
the need to avoid spills/splashes to ensure an adequate sample for testing. There
were also 7/35 participants who did not properly place the barcode on the
collection tube, as reported by the accessioner questionnaire. The collection
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instructions were modified to show proper placement of the barcode on the
collection tube rather than a picture of just the barcode and its contents. These
changes to the current instructions were considered minor and did not prompt an
additional usability study.

4) Additional Requirement:

In addition to validation studies, Alimetrix, Inc. will submit a report to the FDA
(within 30 days of authorization) summarizing any testing performed with the
Alimetrix COVID-19 Home Collection Kit including how many kits were
requested, sent for home collection, or used at a collection site or institution.
Alimetrix Inc. will also document the number of kits that were shipped and
returned to the laboratory according to the kit instructions, how many specimens
were rejected during accessioning and the reasons for rejection, and the positivity
rate of the first Alimetrix COVID-19 Home Collection Kit lot.

WARNINGS:

This product has not been FDA cleared or approved, but has been authorized for
emergency use by FDA under an Emergency Use Authorization (EUA) for use by
Alimetrix Inc. that is certified under the Clinical Laboratory Improvement
Amendments of 1988 (CLIA), 42 U.S.C. §263a, and meets requirements to
perform high complexity tests;

This product has been authorized only for the detection of nucleic acid from
SARS-CoV-2, not for any other viruses or pathogens; and,

The emergency use of this product is only authorized for the duration of the
declaration that circumstances exist justifying the authorization of emergency use
of in vitro diagnostics for detection and/or diagnosis of COVID-19 under Section
564(b)(1) of the Federal Food, Drug and Cosmetic Act, 21 U.S.C. § 360bbb-
3(b)(1), unless the declaration is terminated or authorization is revoked sooner.

LIMITATIONS:

Detection of RNase P indicates that human nucleic acid is present and implies that
human biological material was collected and successfully extracted and amplified.
It does not necessarily indicate that the specimen is of appropriate quality to
enable detection of SARS-CoV-2.

The clinical performance has not been established in all circulating variants but is
anticipated to be reflective of the prevalent variants in circulation at the time and
location of the clinical evaluation. Performance at the time of testing may vary
depending on the variants circulating, including newly emerging strains of SARS-
CoV-2 and their prevalence, which change over time.
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