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1. Intended Use

Clinomics TrioDxRT-PCR COVID-19 Test is an in vitro diagnostic real-time RT-PCR test intended forthe
qualitative detectionof nucleicacid from SARS-CoV-2 in nasopharyngeal, oropharyngeal, mid-turbinate, and
anterior nasal swabs collected fromindividuals suspected of COVID-19 by their healthcare provider. Testing
authorized by the U.S. FDA is limited to laboratories that are certified under the Clinical Laboratory
Improvement Amendments of 1988 (CLIA),42 U.S.C. §263a, and that meet requirements to perform high
complexity tests.

Results are for the identification of SARS-CoV-2 RNA. The SARS-CoV-2 RNA is generally detectablein upper
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 diagnosticinformationis necessary to
determine patientinfectionstatus. 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. Laboratorieswithin 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.

The TrioDx is intended for use by qualified and trained clinical laboratory personnel specifically instructed in the
techniques of real-time PCR and in vitro diagnostic procedures. The TrioDx is only for use under the Food and
Drug Administration’s Emergency Use Authorization.

Revised: June 22, 2021. 3
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2. Description:

Coronavirus Disease 2019 (COVID-19) is an infectious respiratory disease that initially outbroke in Wuhan,
HubeiShen, Chinain late 2019 and quicklyspread aroundthe world, causing the World Health Organization
(WHO) to declare a pandemicon March11%,2020.

Clinomics TrioDx RT-PCR COVID-19 Test (TrioDx) is a real-time reverse transcription polymerase chain reaction
(Real-time RT-PCR) test for detection of novel coronavirus (SARS-CoV-2) in upper respiratory specimens from
individuals suspected of COVID-19 by their health-care provider. The SARS-CoV-2 primer and probe sets
includedin the test detect three genes presentin SARS-CoV-2 viral genome RNA: RdRp (RNA-dependent RNA

polymerase), E (Envelope)and N (Nucleoprotein).

Revised: June 22, 2021. 4
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3. Product Overview

The TrioDx is a multiplex real-time reverse transcription polymerase chain reaction test (real-time RT-PCR).
The SARS-CoV-2 Primer and Probe sets are designed to detect RNA of the 2019-SARS nCoVin upper
respiratory specimens from patients suspected of COVID-19 disease by their healthcare provider. The nucleic

acid sequences of primers and probes and theirtarget genesused in the testare listed in the following table.

Table 1. Primer and probe sets and target genes

Clinomics TrioDx RT-PCR COVID-19 Test

Target Fluorescent dye Quencher
RdRp HEX ZEN/IBFQ
E TEXAS RED ZEN/IBFQ
N FAM IBRQ
GAPDH (Internal Control) Cy5 TAO/IBRQ

Revised: June 22, 2021.
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4. Test Principle

RNA extraction is performed using a manual process using QlAamp Viral RNA Mini Kit or an automated process
using either the Maxwell RSC Viral Total Nucleic Acid Multi-PackKit with the Maxwell RSC 48 instrument or
MagMAX Viral/Pathogen Il Nucleic AcidIsolation Kit with KingFisher Flex with the 96 Deepwell Head
Instrument. In each process, the RNA is extracted from 140 uL of Viral Transport Medium (VTM) or Universal
Transport Medium (UTM) containing upper respiratory specimens. An elutionvolume of 50 ul is used to
obtain the purified RNA. If the manual process is used, the standard procedurein the user manual provided by
the kit manufacturer, Qiagen, is followed. If the RNA extractionis performed with an automated process using
the Maxwell RSC Viral Total Nucleic Acid Multi-Pack Kit with Maxwell RSC 48 Instrument, the standard
procedurein the user manualprovided by the kit manufacturer, Promega, is followed.

If the RNA extractionis performedwith an automated process using the MagMAX Viral/Pathogen Il Nucleic
Acid Isolation Kit with the KingFisher Flex with 96 Deepwell Head Instrument, the standard procedurein the

user manual provided by the kit manufacturer, Thermo Fisher, is followed.

5 uL of purified RNA is reverse transcribed using 2X One Step Real-Time RT-PCR enzyme mix into cDNA, which
is subsequentlyamplified in a QuantStudio 6 Real-Time PCR Detection System. In the process, each of the 4
probes with unique reporter dyes anneals to their specific target sequences located between the
corresponding forward and reverse primers. Duringthe extension phase of the PCRcycle, the 5’ exonuclease
activity of Taq polymerase hydrolyzes the probe, causing the reporter dye to separate fromthe quencher dye,
generating afluorescent signal. The signalsfrom the 4 uniquely labeled probes (each targeting RdRp, E, N or
GAPDH) are detected in 4 distinct fluorescent channels. With each cycle, additional reporter dye moleculesare
cleaved from theirrespective probes, increasing the fluorescence intensity. The increase in fluorescence
intensity is monitoredand recorded at each PCR cycle by the QuantStudio 6 Real Time PCR Detection System.
The result of the amplification can be viewed through QuantStudio Real-Time PCR software. The user must

interpretthe results manuallybased onthe suggested Ctvaluesin Section12 (Interpretation of Results).

Figure 1. Overview of workflow

. . RNA extraction Real-time RT-PCR
Patient specimen :
cuspectedof Covip.1o | NEMNNNNNNE) | purifiedRnA | EEEN)
Hands-on: Hands-on:~ 30 min

30min~1hr Instrument running:
1hr~ 1.5 hr
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5. Kit Contents (Materials provided)

The reagentsincludedin one TrioDx kit are sufficient for testing 100 specimens.

The Kit Catalog number is TR-US-01.

Table 2. Componentsincluded with the test kit

Storage
Name Specifications Quantity Sub-components
upon receipt

RT enzyme, Taq Polymerase, dNTPs,
2X Real-Time RT-PCR Mix 1mL 1 -20°C
PCR buffer, Mg2+

SARS-nCoV-19 RdRp Primers+ HEX Probe,
10X E gene Primers + Texas Red Probe,

200 pL 1 -20°C
Primer & Probe Mix (PPM) N gene Primers+ FAM Probe,

GAPDH (IC) Primers+ Cy5 Probe

SARS-CoV-2 Positive Control Synthetic RNA fragments spanning RdRp, E, N
20 uL 1 -20°C
(1 x 104 copies/uL) and GAPDH target regions

RNase Free H2O water provided for:
1. Negative Control

RNase Free H,0 1.5mL 1 -20°C
2. Final Diluted Positive Control

3. RT-PCR Mix

Revised: June 22, 2021. 7
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6. Required Materials Not Provided

Clinomics TrioDx RT-PCR COVID-19 Test

The following table is alist of required components notincluded with the test but required. Itis highly

recommended to use the items specified (catalog # and supplier name provided).

Table 3. Required materials not provided

Required Materials not

Unitsincluded

Units needed

. Recommended Supplier Catalog #/1D
included (name) per package perrun
. . Provided by healthcare
Swab specimen in VTM/UTM 1 1 . n/a
provider
QlAamp Viral RNA Mini Kit 250 1 Qiagen 52906
Maxwell RSC 48 Instrument 1 1 Promega AS8500
Maxwell RSC Viral Total
. o 144 1 Promega ASB1330
Nucleic Acid Kit
KingFisher Flex with 96
Deepwell 1 1 Thermo Fisher 5400630
Head Instrument
MagMAX Viral/Pathogen I 2,000 1 Thermo Fisher A48383
Nucleic Acid Isolation Kit
KingFisher Deepwell 96 Plate 50 1 Thermo Fisher 95040450
KingFish i f .
ingFisher 96 tip comb for 100 1 Thermo Fisher 97002534
Deepwell Magnets
KingFisher 96 KF microplate 48 1 Thermo Fisher 97002540
1.5 mL microtubes 250 tubes 2 Corning (Axygen) MCT-150-C-S
MicroAmp™ Optical 96-Well 500 plat 1 (for 94 les) Thermo Fisher Scientific 4316813
Reaction Plate plates or 94 sampies (Applied Biosystems™)
MicroAmp™ Optical 8-Cap . Thermo Fisher Scientific
. 300 strips 96 (for 94 samples) . . 4323032
Strips (Applied Biosystems™)
MicroAmp™ Optical Adhesive Thermo Fisher Scientific
. 100 covers 1 (for 94 samples) . . 4311971
Film (Applied Biosystems™)
10 L Filter Tips 96 Tips/Rack Many Corning (Axygen) TXLF-10-R-S
200 pL Filter Tips 96 Tips/Rack Many Corning (Axygen) TF-200-R-S
1000 pL Filter Tips 100 Tips/Rack Many Corning (Axygen) TF-1000-R-S
1-10 pL Pipet 1 1 Eppendorf 3123000020
20-200 pL Pipet 1 1 Eppendorf 3120000054
100-1000 pL Pipet 1 1 Eppendorf 3123000063
Micro Centrifuge 1 1 Eppendorf 5424R
Revised: June 22, 2021. 8
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Mini centrifuge 1 1 Benchmark C1012
Vortex Mixer 1 1 Scientific Industries SI-0236
Cold Block 1 1 - -
Racks for 1.5 mL 1 1
microcentrifuge tubes
Racks for 96-Well Plate 1 1 - -
Changing gloves often
Powder-free gloves 1 . - -
isrecommended
UV-protective goggles 1 1 - -
Laboratory coat 1 1 - -
Decontamination solution 1 1 Thermo Fisher Scientific AM9890
Heat Block 1 1 - -
Nuclease-free Water 1 1 Thermo Fisher Scientific AM9938

Revised: June 22, 2021. 9
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7. Real-time PCR Instrument

The TrioDx is to be used with the ABI QuantStudio 6 Flex(Thermo Fisher, Product No. 4485692, Software
version 1.3). Theinstrument requires qualification prior to use with the Clinomics TrioDx. Please referto the
instrument qualification protocol in Appendix A for the required protocol and acceptance criteria. Please refer

to Appendix B of this IFU for EUO labeling that should be affixed to selectinstruments.

TESTTIME AND THROUGHPUT

The QuantStudio 6 Flexinstrument capability alone, as well as paired with manual and automated extraction
stepsis shown below for one lab technician working an 8 hour shift. The testing capabilitycan be increased by

optimizing lab technician schedules and incorporating automated extraction into the process.

QuantStudio 6

Flex alone and QlAamp Maxwell automated Kingfisher automated
manual extraction extraction extraction
1labtech, c64 o4 o o

8 hour shift**

** The lab technician “8 hour” shiftis 9 total hours including breaks

PCRInstrument

A total of 94 specimens plus controls is run per RT-PCR plate, and with arun time of approximately 1.5 hours

per plate for the QuantStudio 6 Flexinstrument.

Using Manual RNA extraction:

The hands-ontime is approximately 4 hours for RNA extraction with manual preparation for 96 samples using
QlAamp Viral RNA Mini Kit. The hands-ontime for PCR reaction mix preparation is 30 minutes and the real
time PCRinstrumenttime is approximately 1.5 hours, which is followed by 30 minutes of result analysis and
interpretation. If running 94 samples (plus 2 controls) in a 96-well plate ata time, two trained lab technicians

with overlapping 8 hour shifts canfinish testing up to 282 patient samples per day.

Using Automated RNA extraction:

For automated preparation usingMaxwell RSC Viral Total NucleicKit with MaxwellRSC 48 Instrument, the
hands-ontimeis approximately 30 minutes for 48 samples (or 1 hourfor 96 samples)for RNA extraction. The
extraction instrumenttime is 30 minutes per48 samples (or 1 hour for 96 samples). The hands-ontime for
PCR reaction mix preparation is 30 minutes and the real time PCR instrument time is approximately 1.5 hours,

which is followed by 30 minutes of resultanalysisand interpretation. If running 94 samples (plus 2 controls)in

Revised: June 22, 2021. 10
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a 96-well plate atatime, two trained lab technicians with overlapping 8 hour shifts canfinish testing up to 658

patientsamples per day.

For automated preparation usingMagMAX Viral/Pathogen Il Nucleic AcidIsolation Kit with KingFisher Flex
with 96 DeepwellHead Instrument, the hands-ontime is approximately 1 hour for 96 samplesfor RNA
extraction. The extraction instrument time is 30 minutes for 96 samples. The hands-on time for PCR reaction
mix preparationis 30 minutes andthe real time PCRinstrumenttime is approximately 1.5 hours, whichis
followed by 30 minutes of result analysis and interpretation. If running94 samples (plus 2 controls) in a96-
well plate ata time, two trained lab technicians with overlapping8 hour shifts can finish testing up to 658

patientsamples per day.

Revised: June 22, 2021. 11



N L
I: . Clinomics

Z Clinomics TrioDx RT-PCR COVID-19 Test

8. Warnings and Precautions

Use Statements

- Prescriptionuse only. Federal Law restricts this device to sale by or on the order of licensed practitioner.

- Forin-vitro diagnosticuse (VD)

- Foruse under Emergency Use Authorization (EUA)only

- TheTrioDx hasnotbeen FDAcleared or approved; but has been authorized by FDA underan EUA for use
in authorized laboratories.

- The TrioDx has beenauthorized only for use forthe detection of nucleicacid from SARS-CoV-2 and notfor
any other viruses or pathogens.

- The emergency use of TrioDx 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 underSection 564(b)(1) o the Federal Food, Drug, and CosmeticAct,21 U.S.C. § 360bbb-3(b)(1),
unless the declarationis terminated orauthorization is revoked sooner.

- Laboratories within the United States and its territoriesare requiredto report all results to the
appropriate publicauthorities.

- The TrioDx must be used foritsintended use only.

Safety & Hazards

- Followstandard precautions. All patient specimens should be considered potentially infectious and
handled accordingly.

- Donoteat, drink, or smoke in testing areas where reagents and human specimens are handled.

- Proper personal protective equipmentincluding lab coats, gowns, gloves, eye protection, and biological
safety cabinetare recommended for manipulation of clinical specimens. Refer to Biosafety in
Microbiological and Biomedical Laboratories (BMBL) 5t Edition— CDC and World Health Organization,
Laboratory Biosafety Manual 37 Edition, WHO/CDS/CSR/LYO/2004.11.

- Handle all specimens as if infectious using safe laboratory procedures. Referto Interim Laboratory
Biosafety Guidelines for Handling and Processing Specimens Associated with 2019-nCoV

https://www.cdc.gov/coronavirus/2019-nCoV/lab-biosafety-guidelines.html. Dispose of hazardousor

biologically contaminated materials according to the practices of yourinstitution.
- Please readthe packageinsertcarefully prior to operation. Each step of operation, from specimen
collection, storage and transportation, and laboratory testing, should be strictlyconductedin line with

relevant biosafety regulationsand molecular laboratory management.

Revised: June 22, 2021. 12
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- Reliability of the testresults depends on adequate specimen collection, storage, transport, and processing
procedure.

- Repeated freeze-thaw cycles of the reagents can negatively affect the sensitivity of the assay. Do not
freeze and thaw morethan 5 times.

- If nottested immediately, store extracted RNA at-80 °C until use and keeponice orcoldblockduring
testing.

- Keepthereagentsonice orcold blockduring testing.

- Pre-PCRprocedures must be taken place in a cleanroom separated from PCR or post-PCRarea to avoid
contamination with amplified products.

- Weardisposable glovesand change them frequently to avoid cross-contamination.

- Use of sterilized filter pipette tips is highly recommended to avoid contamination between reagents.

- Regularly clean the work surfaces using 0.5 % sodium hypochlorite.

- Avoid exposure to light of the 10 X Primer & Probe Mix (PPM).

Revised: June 22, 2021. 13
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9. Reagent Storage and Handling

- Uponreceiptof the kit, aliquot the reagents to appropriate amountand store at-20°C

- Limitthe number of freeze-thaw cyclesto 5.

- Do notuse expired reagents. Refer to the manufactured date and expiry date printed on the package.
- Dispose unused or left-over reagents and waste in accordance with country, federal, state, and local

regulations.

Revised: June 22, 2021. 14
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10. Test Procedure

Specimen Collection, Transport and Storage

= Collection:
(1) Specimencollection shouldbe performed by a qualified healthcare professional (HCP).
(2) Refertothe CDC Interim Guidelines for Collecting, Handling, and Testing Clinical Specimens for COVID-19

(https://www.cdc.gov/coronavirus/2019-nCoV/lab/guidelines-clinical-specimens.html). Proper collection

of specimensisthe mostcrucial stepin the moleculardiagnosis of COVID-19, and a specimen collected
inadequatelymay lead to false negative testresults?

(3) Specimencollection deviceis notincludedwith this test. It is recommended that upper respiratory
specimensare collected usingflocked swabs, such as nylonor Dacron. Calcium alginate swabs and cotton
swabs with wooden shafts are notrecommended, as they may contain interferent substances.

(4) Followthe manufacturer’sinstructions included with the specimen collection device. After collection, put
swab into sterile tube containingViral Transport Media (VTM) or Universal Transport Media (UTM).

=>» Transportand Storage:

(1) Fortransport, the swab specimens collected in VTM or UTM can be stored at2-8 °Cup to 72 hours.

(2) Forlong-termstorage, store at-70°C or below in accordance with the CDC Interim Guidelines for
Collecting, Handling, and Testing Clinical Specimens for COVID-19.

(3) Specimens mustbe packaged, shipped, and transported according to the International Air Transport
Association (IATA) Dangerous Goods Regulation. Follow shipping regulations for UN3373 Biological
Substance, Category B whensending potential SARS-CoV-2 specimens.

RNA Extraction
Nucleic acids (RNA) areisolated and purified from upper respiratory specimens using any one of the following:

e QlAamp Viral RNA Mini Kit (Qiagen, Product No. 52906) for manual extraction

e  Maxwell RSC Viral Total Nucleic AcidKit (Promega, Product No. ASB1330) with Maxwell RSC 48
Instrument (Promega, Product No. AS8500, Software version 3.0) forautomated extraction

e MagMAX Viral/Pathogen |l Nucleic Acidlsolation Kit (Thermo Fisher, Product No. A48383) with
KingFisher Flex with 96 Deepwell Head Instrument (Thermo Fisher, Product No. 5400630, Software

version 1.01.0)for automatedextraction.

1 Centersfor Disease Control and Prevention, Interim Guidelines for Collecting, Handling, and Testing Clinical
Specimens from Persons for Coronavirus Disease 2019 (COVID-19)

Revised: June 22, 2021. 15
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Transfer 140 uL of RNase-free H,O to a sterile 1.5 mL microcentrifuge tube to serve as the Negative
Control throughout the remainder of the procedure. (see recommended productin Section 6).

Transfer 140 uL of Viral Transport Medium (VTM) containing upper respiratory swab specimensto a
sterile 1.5 mL microcentrifuge tube.

Follow the standard procedures in the user manualprovided by the appropriate kit manufacturer (Qiagen,
Promega, or ThermoFisher)

Using an elution buffervolume of 50 uL, followthe standard procedures in the user manual provided by
the appropriate kit manufacturer (Qiagen, Promega, or ThermoFisher) to elute sample RNA and Negative
Control.

Proceed to RT-PCR without performing RNA quantification.

Real-Time RT-PCR

Preparethe reaction mixture as describedin Table 4. Vortexfor 5 sec. Centrifuge to collect droplets.
Prepareasterile 96-well plate for real-time PCR (see recommended supplierinfoin Section 6).

Pipette 15 pL of the reaction mixture into each well.

Per one 96-wellplate, use atleast one negative control and one positive control (PC).

Negative Control: 5 pL of the Negative Control obtained from the RNA extractionstep + 15 pL of reaction
mixture. Always add and securely seal/cap negative control before proceeding to specimen RNA handling.

Specimens: 5 pL of purified RNA in each well + 15 uL of reaction mixture. Securely sealthe wells/tubes.

Table 4. Real-Time RT-PCR Reaction Mixture

Volume required Final Volume used for N<15 Volume used for N>15
Components

for single reaction Concentration reactions reactions
2X real-time RT-PCR Mix 10 pL 1X (N+1) x 10 pL (N+3) x 10 uL
10X Primer & Probe Mix (PPM) 2uL 1X (N+1) x2 pL (N+3)x2 pL
RNase Free H;0 3uL N/A (N+1) x 3 pL (N+3) x3 uL
RNA sample or
Final Diluted Positive Control or 5uL
Negative Control
Total reaction volume 20 pL/rxn

Note | N =number of specimensincluding positive and negative controls.

Revised: June 22, 2021.
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(8)
(9)

Clinomics
Clinical Genomics Clinomics TrioDx RT-PCR COVID-19 Test
WARNING! Make sure the positive control is prepared in an area thatis separate fromthe RT-PCRarea.
Positive Control: In an area separated from the RT-PCR assembly area, first prepare Final Diluted Positive
Control (see below) and then use 5 uL of Final Diluted Positive Control + 15 pL of reaction mixture.
Securely seal/cap.
To prepare Final Diluted Positive Control:
Dilute SARS-CoV-2 Positive Control (1 x 10* copies/uL) shownin Table 2 to a working stock of 2.5
copies/pL:
a. Firstdilution: Add 198 pL of RNase-free H,0 into afirst 1.5 mL microcentrifuge tube, then add 2
pL of SARS-CoV-2 Positive Control. Gently mix well, then briefly centrifuge.
b. Second (final)dilution: Add 195 uL of RNase-free H,0 into a second 1.5 mL microcentrifuge tube,
then add 5 pL of dilution createdin substep 5a. Gently mix well, then briefly centrifuge. (This is
Final Diluted Positive Control)
IMPORTANT! When applying the Optical Adhesive Film, ensure that pressureis appliedacross the entire
plate and thatthere is a tight seal across everyindividual well. Failure to do so runs the riskof an

improperly sealed well, leading to potential well-to-well contamination duringvortexing and PCR.

Vortex the plate at the highest setting speed for 15 seconds with medium pressure.
Move the plate around to ensure equal contact on the vortex mixer platform.

IMPORTANT! Vortexfor 15seconds to ensure proper mixing.

Centrifuge the plate/tubes at1,500x g for 30 seconds.
Startthe QuantStudio Real-Time PCR Softwarev1.3.

(10)Set up the Experiment Properties as follows:

Figure 2. Experiment Properties set-up

‘Which instrument type are you using to run the experiment?

| s QuantStudio™ 6 Flex System ‘ [ QuantStudio™ 7 Flex System ]

Which block are you using to run the experiment?

[ 384-Well ] % 96-well (0.2mL)

‘What type of experiment do you want to set up?

| s Standard Curve ‘ [ Relative Standard Curve ]

[ Genotyping ] [ Presence/Absence ]

‘Which reagents do you want to use to detect the target sequence?

| v TagMan® Reagents ‘ [ SYBR® Green Reagents ]

‘What properties do you want for the instrument run?

| v Standard ‘ [ Fast ]

Revised: June 22, 2021. 17
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(11)Setup the thermal cycling reaction condition in the real-time PCR instrument as follows.

Table 5. Reaction condition set-up

Reaction condition:

Holding Stage: Reverse Transcription (RT)

Temp Time Cycle Note
55°C 5 min 1 Reverse Transcription
95°C 2 min 1 Inactivation of RT enzyme.

Cycling Stage: Amplification and Detection

95°C 15 sec Amplification
45

60 °C 30 sec Annealing and fluorescence detection

Table 6. Target and fluorescence channel settings:

Target Name Fluorescence (Reporter) Quencher
GAPDH (Internal Control) CY5 None
RdRp gene VIC (ABI QuantStudio 6) None
E gene TEXAS RED None
N gene FAM None

Figure 3. Reaction condition set-up

Reaction Volume per Wel: 20 Wb

G aph

‘
Hold Stage PCR Stage
Number of Cycles: |45 2
[H}: el
Starting Cycle: |1 =
100 ¢
85.0 °C 95.0 °C
02:00 16°C/s po:1s
75 5|
.6°Cfs
55.0 °C 00:30
50 °C_| 05:00
6 °Cfs
25 5c_|
o
Stept Step2 Step1 Step2
<
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(12)Insertthe 96-wellplate into the real-time PCR instrument.

Data Analysis

(1) Select Amplification Plotin Analysis menu

(2) Unselect‘Auto’in threshold setting. Manually adjust the threshold value.

(3) Select‘BaselineStart’. Setstartand end values asindicated in the table 7 below.

(4) Repeatforall4targets (RdRp, E, Nand GAPDH)

(5) Click ‘Reanalyze’ buttonto see adjusted plot.

Table 7. Analysis settings

Threshold Baseline
Target Name
ABI QuantStudio 6 Start End
GAPDH (Internal Control)-CY5 30,000 3 15
RdRp gene -VIC* 30,000 3 15
E gene-TEXAS RED 15,000 3 15
N gene- FAM 30,000 3 15
Note *The reporting dye used for RdRp detection is HEX dye. For QuantStudio 6
Instrument, select VIC in setting, as they share the same fluorescent channel.
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Quality Control

Table 8 providesthe list of Controls included with TrioDx.

a)

b)

c)

A negative controlis needed to check for extraneousnucleicacid contamination that can happen
during nucleicacid extractionand preparationfor real-time RT-PCR and is used through the entire
process from sample processing and RNA extraction to real-time RT-PCRreaction. Atleastone
negative control mustbe included perrun. In case of false positives detectedin a negative control,

the entire process must be repeated starting from extraction step.

A positive control is needed to verify that the assay is being performed as intendedand is used from
the RT step of the procedures. Atleast one positive template controlmust be included foreachrun.
The Positive Control includedin this kit is synthetic RNA fragments spanning the target viral

sequencesand is used atfinal 2.5 copies/pLin the PCR reaction mixture for the test.

Aninternal control: The 10X primer & probe mix providedin this kit contains a primer & probe set
that targets human GAPDH. The purpose of an internal control is to evaluate the real-time PCR

instrument performance and is used throughthe entire process from RNA extraction to data analysis.

Table 8. Controls provided in the test kit

Control Manufacturer of . L . .
. Kit label Specifications Directions foruse
Name raw materials
Use 140 pL RNase-free H,O as Negative
Control for RNA extraction step. Add 5 pL
_ RNase-free H,0 ) ) of Negative Control obtained fromthe RNA

Negative providedby Clinomics 1.5mLperkit | extractionelutionstepto 15 L reaction

Control Takara Bio Inc. USAnc. mix, making the total volume 20 pL.
Atleastone negative control mustbe
included pereachrealtime RTPCR run.
Add 5 pL of Final Diluted Positive Control to

Synthetic oligo 15 pL reaction mix, making the total
N forT7 ) ) volume 20 pL. (Final concentrationis 625
Positive transcription Clinomics 20 uL per kit copies/mLwhich is approximately 5x the
Control* provided by USA Inc. limit of detection)
Twist Biosciences Atleast one positive control must be
included pereachreal-time RTPCRrun.
Includedin 10X
Internal Clinomics Primer & Probe .
IDT Inc. . Refer to Interpretation of Results
Control USA Inc. Mix (PPM)
200 pL per kit
Revised: June 22, 2021. 20
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1The positive control included in this kit was generated via in-vitro RNA synthesis using HiScribe™ T7 Quick High Yield
RNA Synthesis Kit (New England BioLabs). The DNA template used for in-vitro RNA synthesis is synthetic dsDNA

spanning the target viral sequences (Twist Biosciences). In the process, the template DNAistranscribed by T7 RNA
phage polymerase into single-stranded RNA that has 5’ to 3’ directionality.

Table 9 shows the interpretation guidelines for Controls. Follow the recommendedactionsbasedon the
resultinterpretation. Proceedto Section 12: Interpretation of Results only when the quality control

results come outto be ‘Valid’.

Table 9. Quality control test interpretation

SARS-CoV-2 SARS- CoV- | SARS-CoV-2 GAPDH Result .
. Recommended Actions
RdRp gene 2 Egene N gene (Internal Control) Interpretation
. Continue to Patient
* * * * Valid Specimen Interpretation
Positive p p
Control
One or more targets detected as negative (-) ** Invalid Re-run real-time RT-PCR
Continue to Patient
R - - - Valid . .
Specimen Interpretation
Negative
Control Re-extraction and re-run
One or more targets detected as positive (+) *** Invalid real-time RT-PCR. Eliminate
any contamination
** Ctvalue> 38 or Undetermined produces negative (-) result
% %k % < a
Note Ct value <38 produces positive (+) result
If any of the controls givesan invalid result interpretation, perform aroot cause investigation and re-run all
samples starting from extraction once the root cause isidentified and eliminated.
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12. Interpretation of Results

e Proceed onlywhencontrol results (Section11) arevalid.
e Refertothe Table 10 tointerpretthe results for patient samples.

e If the Ctvalue obtainedis < (lessthan or equal) to 38 thenthere is a positive (+)result. If the Ctvalue
obtained is > (greaterthan) 38then thereis a negative (-) result. Follow the recommended actions based
ontheresultinterpretationin Table 9.

e Please see detailsin Table 9 for aresultinterpretationfromthe Egene alone.

Table 10. Patient specimen result interpretation

Potential | RdRp E gene N GAPDH
Result . . .
Result gene (TEXAS gene Internal [ Further interpretation/Actions
Type | (HEX) | RED) | (FAM) | Control (CY5) P
Positive Target resultsare valid
+ + + +or- :
Casel or SARS-CoV-2 | SARS-CoV-2 RNA isdetected
Case 2 + + - + or- Target results are valid.
SARS-CoV-2 RNA isdetected
Case 3 - + + +or-
. Missing detection of individual targets may be due to:
Positive
Case 4 + - + +or- SARS-CoV-2 1) a sample at concentrations near or below the limit of detection of
the specific target
Case 5 + - B +or- 2) a mutation in the corresponding target region
Case 6 _ _ + +or- 3) other factors
Target results are valid.
Sarbecovirus RNA isdetected but SARS-CoV-2 specific RNA targets
cannot be differentiated from other Sarbecovirus such as SARS-CoV-1.
Repeat testing. A second positive test resultisareportable result.
Further confirmatory testingisrecommended if clinically indicated,
Presumptive i.e., Ifthe same resultisobtained and it is necessary to determine the
Case7 - + - +or- Positive Sarbecovirus, request another patient sample and perform this test or
SARS-CoV-2 perform other confirmatory testing.
Missing detection of individual targets may be due to:
1) a sample at concentrations near or below the limit of detection of
the specific target
2) a mutation in the corresponding target region
3) other factors
Case 8 - - - + Negative Target results are valid.
SARS-CoV-2 RNA isNOT detected
Results are invalid.*
Case 9 - - - - Invalid
Repeat test starting from extraction.
If resultisstill invalid, report as Invalid and request new sample.
* Invalid result due to potential handling error (e.g., sample collection, RNA extraction) or inhibition.
Note If either the Negative Control or the Positive Control is Invalid as shown in the Quality Control test in Table 4, the Patient Specimen
should not be interpreted. Only avalid result for the Negative Control and Positive Control enablesaresultinterpretation. See notesfor
Table 4.
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13. Assay Limitations

1. Thisassayis forin vitro diagnostic use under FDAEmergency Use Authorization only. Testingis limited to
laboratoriescertified under the Clinical Laboratory Improvement Amendments of 1988 (CLIA),42 U.S.C.

§263a, that meet requirements to perform highcomplexity tests.

2. Use of this assay is limited to personnel who are trainedin the procedure. Failure to follow these

instructions may resultin erroneous results.

3. The performance of TrioDx was established using nasopharyngeal swab. Other swabs (oropharyngeal,
mid-turbinate and anterior nasal) are also consideredacceptable specimen types for use with the SARS-

CoV-2 TestKit (Real-time PCR) but performance has not been established.

4. Theclinical performance has notbeen establishedin all circulating variants butis anticipated to be
reflective of the prevalentvariants 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, whichchange overtime.

5. PCRproductcontamination mightoccurin the laboratory, reagent preparation and cross-contamination
of samples and will produce false positive results. The components of the test kit may declinedueto
improper transportation, storage or inaccurate preparationand will produce false negative results. False
negative results may also arise fromimproper sample collection, degradation of the viral RNA during
shipping/storage, usingunauthorized extraction or assay reagents, mutation in the SARS-CoV-2 virus and

failure to followinstructionsfor use.

6. Lowviralload and excessive degradationin the samples may cause negativeresults. Thus, a negative
result cannot completely exclude the existence of SARS-CoV-2 in the sample and should not be the sole
basis of a patient management decision. Follow up testing should be performed according to the current

CDC recommendations.

7. Resultsshould be interpreted by a trained professional in conjunction with the patient’s historyand

clinical signs and symptoms, and epidemiological risk factors.

8. Extraction and amplification of nucleicacid from clinical samples must be performed according to the
specifiedmethods listed in this procedure. Other extraction approaches and processing systems have not

been evaluated.

9. Theimpacts of vaccines, antiviral therapeutics, antibiotics, chemotherapeutic orimmunosuppressant

drugs have not beenevaluated.

10. Laboratories arerequired to reportall results to the appropriate publichealth authorities.
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11. Resultfor the Egene is Presumptive Positive. Sample should be retested. For samples with arepeated
Presumptive Positive result, additional confirmatory testing may be conducted, if itis necessary to
differentiate between SARS-CoV-2 and SARS-CoV-1or other Sarbecovirus currently unknown to infect

humans, for epidemiological purposes or clinical management.

12. Thisassay cross reacts with SARS-CoV. Additionaltesting is recommended if the exact coronavirus needs
to be identified.

13. Positive results are indicative of the presence of SARS-CoV-2 RNA, but clinical correlation with patient
history and other diagnosticinformation is necessary to determine patientinfection status. Positive
results do notrule out bacterial infection or co-infection with other viruses. The agent detected may not
be the definite cause of disease.

14. Negative results do not preclude SARS-CoV-2infection 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.
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14, Troubleshooting

Table 11. Troubleshooting guidelines

Issue types

Possible causes

Recommended actions

No fluorescence detected in any

samples, including positive control.

Reagent degradation

Dispose the current reagent aliquotsand

use new reagents.

Components missing in the reaction

mixture

Ensure that all necessary reagentsare
added. Repeat the real-time RTPCR

reaction mix preparation.

Instrument/software settings error

Verify the real-time PCRinstrument and
software are set up as described in the

procedures (Section 10).

Fluorescence detected in Negative

Control.

Carry-over contamination

Perform a root cause investigation into the
Quality control proceduresin your
laboratory. Disinfect pipettes. Make sure to
use filter tips. Separate areas of sample
receiving activities, control material
preparation areas, sample extraction areas

and RT-PCR set up.

Wells/tubes not properly sealed

Ensure platesand tubesare tightly sealed.

Contamination in the extraction or

preparation area

Clean surfaces and instruments with
RNase/DNase. Separate areas for sample
receiving, sample extraction and positive
control material handling from RT-PCR

assembly areas.

Fluorescent signal curve for the

endogenous human control does not

show sigmoidal characteristic in the

patient specimens.

Poor RNA quality

Re-extract RNA using extraction methods
recommended in the IFU. Keep at -70°C for

long-term storage.

Not enough volume of RNA added

Repeat RT-PCR using appropriate volume of
RNA (5 L)

Fluorescent signal curve does not show

sigmoidal characteristicin positive

control (PC).

Positive control quality degradation

Dispose the current PC tube and use a new

one.
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Conditions of Authorization for the Laboratory

The Clinomics TrioDx RT-PCR COVID-19 Test (TrioDx) Letter of Authorization, along with the authorized Fact
Sheetfor Healthcare Providers, the authorized Fact Sheet for Patients and authorized labeling are available on
the FDA website: https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-
authorizations-medical-devices/vitro-diagnostics-euas.

To assist clinical laboratories using the TrioDx, the relevant Conditions of Authorization are listed below.

1.

Authorizedlaboratories! using the TrioDx mustinclude with testresultreports of the TrioDx, all
authorized Fact Sheets. Under exigent circumstances, other appropriate methodsfor disseminating these
FactSheets may be used, which may include mass media.

Authorizedlaboratoriesusing the TrioDx must perform the TrioDxas outlinedin the authorizedlabeling.
Deviations fromthe authorized procedures, including the authorizedinstruments, authorized extraction
methods, authorized clinical specimen types, authorized control materials, authorized other ancillary
reagents and authorized materials required to perform the TrioDx are not permitted.
Authorizedlaboratoriesthat receive the TrioDx must notify the relevant public health authorities of their
intentto run the test prior to initiating testing.

Authorizedlaboratoriesusing the TrioDx must have a process in place forreporting test results to
healthcare providers and relevant public health authorities, as appropriate.
Authorizedlaboratoriesmust collectinformation on the performance of the testand reportto
DMD/OHT7-OIR/OPEQ/CDRH (via email: CDRH-EUA-Reporting@fda.hhs.gov) and Clinomics USA Inc.
(markd@clinomics.com) any suspected occurrence of false positive or false negative results and
significant deviations from the established performance characteristics of the test of whichthey become
aware.

Alllaboratory personnel using the test must be appropriately trained in RT-PCRtechniques and use
appropriate laboratoryand personal protective equipment when handlingthis kit, and use the testin
accordance with the authorized labeling.

Clinomics, its authorized distributor(s)and authorized laboratoriesusing the Clinomics TrioDx RT-PCR
COVID-19 Test must ensure that any records associated with this EUA are maintained until otherwise

notified by FDA. Suchrecordswill be made available to FDA for inspection uponrequest.

1For ease of reference, the letter refersto, “laboratories certified under the Clinical Laboratory Improvement

Amendments of 1988 (CLIA), 42 U.S.C. §263a, to perform high complexity tests” as “authorized laboratories.”
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16. Performance Evaluation

e Limit of Detection (Analytical Sensitivity)

Clinomics TrioDx RT-PCR COVID-19 Test

The LoD is definedas the lowest concentration of SARS-CoV-2 that can be reliably detected atleast 95% of the
time. Three LoD studies were performedto determine the analytical sensitivity of the TrioDx: (1) a preliminary
study with AccuPlex materials, (2)a confirmatory study with AccuPlex materials, and (3) a study with heat-

inactivated virus (BEI Resources). The materials used for this study are shownin Table 12 below.

Table 12. Materials used in Limit of Detection Study

Required Material Product Name Catalog# | Manufacturer Concentration
Recombinantvirus with AccuPlex™ SARS-CoV-2 Reference
reference RNA sequence Material Kit 0505-0126 Seracare 4.23x103cp/mL
(SARS-CoV-2)
SARS-RelatedC irus 2, Isolat
Heat-inactivatedvirus elateat.oronavirs 2, Isolate NR-52286 | BElResources: | 1.16x10°cp/mL
USA-WA1/2020
Nasopharyngeal/Oropharyngeal Swabs UTNFS-3B- Noble
NP and OP swabs +2mL CTM (Clinical Viral Transport ) Biosciences n/a
Medium) Inc.

(a) LoD studies with Recombinant Virus (Accuplex)

The preliminary study was conducted using the AccuPlex™ SARS-CoV-2 Reference Material, whichis a
recombinantvirus containing SARS-CoV-2 sequences, to evaluate the sensitivity of the TrioDx test.
Reference material was serially diluted (2-fold) and spiked into 140 uLVTM/UTM containing negative

nasopharyngeal swab specimento create 5 different viral copy-number concentrations. Each dilution was
testedin 5 replicates. The nucleicacids were purified using each of the following:
(1) QlAamp Viral RNA Mini Kit (manual)
(2) Maxwell RSC Viral Total Nucleic AcidKit with the Maxwell RSC 48 instrument
(3) MagMAX Viral/Pathogen Il NucleicAcidlsolation Kit with KingFisher Flex with 96 Deepwell Head

Instrument.

Tables 13, 14,and 15 show the detectionrate at 5 tentative LoD concentrationsfor each extraction

method.

The positive rate was determined per sample dilution based on the testinterpretation, i.e., a positive result
in any gene is positive. Based on these results, the tentative LoD was determined to be 0.125 copies/L.

Although eachgene at this concentration, did not have 5/5 positive replicates, for each replicate one of the
genes was positive and therefore the sample is positive.

Revised: June 22, 2021.

27




N

"

y

Clinomics

Clinomics TrioDx RT-PCR COVID-19 Test

Table 13. Preliminary LoD study results from RNA extraction using QlAamp Viral RNA Mini Kit (Manual Prep) - AccuPlex

Usi 13
Concentra Assay 1 (RdRp gene) Assay 2 (E gene) Assay 3 (N gene) s;:_i:s
tion
RNA Mean Star.\da.rd Detection Mean Star.\da.rd Detection Mean Star?da?rd Detection Detection
copies/uL Ct Deviation Rate Ct Deviation Rate Ct Deviation Rate Rate
(SD) (SD) (SD)
5/5 5/5 5/5 5/5
2 32.6 0.2 (100%) 32.5 0.2 (100%) 31.7 0.2 (100%) (100%)
5/5 5/5 5/5 5/5
1 33.6 0.3 33.8 0.2 33.3 0.7
(100%) (100%) (100%) (100%)
5/5 5/5 5/5 5/5
. 4. . 4. 7 4.4 .
0.5 34.9 0.5 (100%) 34.9 0 (100%) 3 0.9 (100%) (100%)
5/5 4/5 4/5 5/5
0.25 36.2 0.9 (100%) 36.8 1.5 (80%) 36.1 1.6 (80%) (100%)
5/5 3/5 5/5 5/5
0.125 36.5 0.8 37.9 1.3 36.0 0.3
(100%) (60%) (100%) (100%)

Table 14. Preliminary LoD study results from RNA extraction using Maxwell RSC Viral Total Nucleic Acid Kit with Maxwell RSC 48

instrument (Auto Prep) - AccuPlex

Conf:entra Assay 1 (RdRp gene) Assay 2 (E gene) Assay 3 (N gene) Us;r;i:ll 3
El(\)lz Mean Star.\da.rd Detection | Mean Star.\da.rd Detection Mean Star?da?rd Detection Detection
copies/uL Ct Deviation Rate Ct Deviation Rate Ct Deviation Rate Rate
(SD) (SD) (SD)
2 |07 97 | oo | 0] 01 | oy | 0| 03 po) | oow
1 32.3 05 (1%5%) 33.1 0.4 (1%5%) 31.4 0.2 (12&) (15;/0;)
> 21 - (13/05%) i o (13/05%) 330 o4 (1%5%) (15:1/05%)
0.25 34.6 0.5 (1(5){)5%) 35.9 0.8 (1(5){)5%) 343 1.0 (18/05%) (13(/)5%)
0.125 35.2 0.7 (1365%) 36.5 1.1 (840/"5A>) 33.8 0.6 (630/05&) (13(/)5%)

Table 15. Preliminary LoD study results from RNA extraction using MagMAX Viral/Pathogen Il Nucleic Acid Isolation Kit with

KingFisher Flex instrument (Auto Prep) - AccuPlex

ConFentra Assay 1 (RdRp gene) Assay 2 (E gene) Assay 3 (N gene) US:;?‘::I 3
EI(\)IZ Mean Star'ld:?rd Detection Mean Star_\da_rd Detection Mean Star?da?rd Detection | Detection
copies/uL Ct Deviation Rate Ct Deviation Rate Ct Deviation Rate Rate
(SD) (SD) (SD)
’ e o (1%5%) 325 o7 (13/05%) 312 Ho (1%5%) (15:1/05%)
1 33.4 2.2 (15(’)/05%) 34.0 1.2 (1%5%) 31.6 1.2 (1%%%) (15:)/05%)
> =7 o (13/05%) 340 06 (12/05%) 326 03 (15025%) (12/05:%,)
S I B N R woowy | 38 | 08 aoo | IR
0.125 36.5 2.5 4/5(80%) | 37.1 1.8 (:é;,) 34.5 0.9 (:g;) (15:)/0;)
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Confirmatory LoD Study with Accuplex Reference

Clinomics TrioDx RT-PCR COVID-19 Test

A Confirmatory LoD study was then performedon 20 replicates for each extraction method. The LoD for each
target was then determinedto be the lowest concentration at which atleast 19/20replicates were detected
since the FDA defines LoD as the lowest concentration at which 19/20 replicates are positive. The detection
rate is shown for each extraction method individually, and the resultis shown in the last column the detection
rate using all three genes is providedas discussed above.

The final LoD (see Tables 16) was confirmed to be 0.125 copies/ul for all three extraction methods. Atleast
one of the three target genes (RdRp, E or N) was successfully detectedin 20 out 20 replicates (100%). Note
that the Egene alone was detected at the lowest concentration in just 1 of the 20 samplesfor two of the

extraction methodsin Tables 16.

Table 16. Confirmatory LoD study results from three different RNA extraction methods - Accuplex

e Assay 1 (RdRp gene) Assay 2 (E gene) Assay 3 (N gene) Using all 3 genes
RNA copies/ul Mean Ct Detection Rate Mean Ct Detection Rate Mean Ct Detection Rate Detection Rate
Extraction using QlAamp Viral RNA Mini Kit (Manual Preparation)

0.25 35.4 20/20 (100%) 36.1 20/20 (100%) 34.8 20/20 (100%) 20/20 (100%)
0.125 37.0 17/20 (85%) 37.8 14/20 (70%) 36.3 15/20 (75%) 20/20 (100%)
Extraction using Maxwell RSC Viral Total Nucleic Acid Kit with Maxwell RSC 48 instrument (Auto Preparation)
0.25 34.9 20/20 (100%) 35.6 20/20 (100%) 345 20/20 (100%) 20/20 (100%)
0.125 35.6 19/20 (95%) 36.6 19/20 (95%) 34.8 16/20 (80%) 20/20 (100%)
Extraction using MagMAX Viral/Pathogen Il Nucleic Acid Isolation Kit with KingFisher Flex instrument (Auto Preparation)
0.25 35.7 19/20 (95%) 36.0 20/20 (100%) 34.6 20/20 (100%) 20/20 (100%)
0.125 374 16/20 (80%) 36.3 18/20 (90%) 35.9 15/20 (75%) 20/20 (100%)

Confirmatory LoD Study with Heat-inactivated Virus - Contrived Clinical Specimen

A bridging study was performed using whole heatinactivated virus (BEI Resources Product # NR-52286: SARS-

Related Coronavirus 2, Isolate USA-WA1/2020) to ensure that the LoD of the assay is not significantly different

with intact SARS-CoV-2 virus.

The BEI ResourcesNR-52286 Reference Material was serially diluted and spiked into 140uL VTM containing

negative nasopharyngeal swab specimen (item 2 in Table 12). All specimens were isolated using 50-pL elution

buffer. The nucleic acids were purified using the QlAamp Viral RNA Mini Kit. Fivereplicates were performed at

each of the following: 1/3X LoD, 1X LoD, and 3XLoD, wherethe 1XLoD is taken as based onthe observed
0.125 copies/uL.
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The results are summarizedin Table 17.5/5replicates were detected at the 1X LoD of 0.125 copies/uL.

Consistent with the results with the Accuplex reference material, there was no detectionat 1/3X LoD with the

BEI reference material. The Egene alone was detected in one of the five replicates at 1X LoD.

Table 17. Confirmatory LoD study results using BEI reference. RNA extraction using QlAamp Viral RNA Mini Kit

Usingall
RdRp gene E gene N gene three
LoD copies/uL genes
Mean
Mean Ct SD Rate Mean Ct SD Rate Ct SD Rate Rate
3X 0.375 35.2 0.5 5/5 34.5 0.9 5/5 33.8 0.3 5/5 5/5
1X 0.125 36.9 1.0 4/5 36.4 0.7 5/5 35.2 1.3 3/5 5/5
Undeter Undeter
1/3X 0.042 . - 0/5 379 - 1/5 . - 0/5 1/5
/ mined / / mined / /

Final Reported LoD- summary of LoD for all three extraction methods

The final reported LoD is summarized belowin Table 18. The LoDbasedon the testalgorithmisin the bottom

row of the table and shows the LoD is the same, 0.125 copies/uL, for all three extraction methods.

Table 18. Final reported LoD for each target for three different extraction methods

(Auto Prep)

Maxwell RSC Viral Total
Nucleic Acid Kit with
Maxwell RSC 48 instrument

MagMAX Viral/Pathogenll
Nucleic Acid Isolation Kit with
KingFisher Flex instrument

(Auto Prep)

0.125 copies/pL

0.25 copies/ulL

0.125 copies/pL

0.25 copies/uL

0.25 copies/uL

0.25 copies/uL

Gene QIAan(wl\r;I;/:]rj;:Rli\lég/)lini Kit
RdRp gene 0.25 copies/uL
E gene 0.25 copies/uL
N gene 0.25 copies/uL
FLnS?L;e;I)Io; tge:lnl.ec;D 0.125 copies/uL

0.125 copies/pL

0.125 copies/pL
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Inclusivity (Analytical Sensitivity)

Clinomics TrioDx RT-PCR COVID-19 Test

The inclusivity of the TrioDx was evaluated in silico by comparing the primer/probe sequences separately with

each of the 18,927 Severe acute respiratory syndrome coronavirus 2 sequencespublished in NCBIl and GISAID

databases. A total of 9,467 publicly available SARS-CoV-2 sequencesaccessed via NCBI Virus SARS-CoV-2 data

hub, and 9,460 sequences from GISAID (out of 64,286 sequences available as of July 14t", 2020) thatare

different fromthe NCBI database. Each was separately usedfor alignment with the TrioDx assay.

The SARS-CoV-2 primers and probes for RdRp, Eand N gene targets showed 100% homology with reference

sequence (NC_045512.2). The inclusivity % calculated are summarizedin Table 19.

Table 19. Inclusivity test results

Homology
Target Number of Number of Number of
Database Genes Forward sequencesin ol sequencesin Reverse sequencesin
robe
Primer databases without databases without| Primer |databaseswithout
100% homology 100% homology 100% homology
99.899
RdRpgene | 99.92% 8 (CASEDA’ 10 99.98 % 2
NCBI
(n=9467) E gene 99.96 % 4 99.85% 14 99.94% 6
n=
N gene 99.73% 26 99.66 % 32 99.82 % 17
RdRpgene | 99.86 % 13 99.57 % 41 99.98 % 2
GISAID
(n=9460) E gene 99.92 % 8 99.76 % 23 99.88 % 11
99.539
Ngene | 99.75% 24 (CASEZ)A’ 44 99.81% 18

There was atotal of 297 strains that did not demonstrate 100% homology. However, while the primers and

probesin Table 19 donotall show 100% homologythere was no case in which all of the RdRp, E,and N

sequencesshowed less than 100% homology. Specifically:

289 strains containedsingle base pair mismatches in one of the primers and probes that would notimpact

amplification of the target dueto its position. Note in general, one sequence mismatch does not critically

impact primer amplificationunless sucha mismatch occursin 3', the binding efficiency of the primer may

decrease; however, such a case was notfound.
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e 6 strains contained one mismatchin more than one primerand probe that would notimpact the
amplification of the target dueto its position.
e 2 strains contained multi-base pair mismatches that may impact the amplification of the target.
o sequence MT372483.1(Case 1inTable 19), atotal of 4 mismatches were found in RARp Probe
target region.
In this case, four base pair mismatches were confirmed in the RdRp gene probe of a total length
24 oligonucleotide sequence. While the RdRp gene may not be detected, these sequences had
100% homology with the Ngeneand E gene, and a sample with this sequence would
consequently still be detected as positive.
o sequence “Iceland/603/2020” (Case 2 in Table 19; strain name used since GenBank accession
number is unavailable), a total of 2 mismatches were found in N gene Probe target region.
In this case, two base pair mismatches were confirmedin the Ngene probe of atotal length 24
oligonucleotide sequence. While the N gene may not be detected, these sequences had 100%
homology with the RdRp gene and E gene, and a sample with this sequence would consequently

still be detected as positive.

Therefore, the multi target design of the test mitigates false negative results due to mismatchesin an
individual target. Thus, whenall three SARs-CoV-2 targets were checked according to the sponsorsalgorithm,

there wereno strains that could not be detectedby PCR in the 18,927 strains evaluated.

Note: The consensus sequences generated from alignment with the SARS-CoV-2 genome sequences contain ambiguity
characters (W, S, M, K, R, Y-refer to IUPAC notation) to represent two positional base variations present in the region.
These were not counted as mismatches, as one of the two positional variations demonstrated by the ambiguity characters

always matched with the TrioDx primer/probe nucleotide sequences.

Inclusivity for new variants as of January 25,2021

Additional inclusivity of the TrioDx was evaluated in silico by comparing the primer/probe sequences
separately with eachof 9,275 new variant SARS-CoV-2 sequences publishedin GISAID databases (through
January 25, 2021).

Three representative EmergingVariants lineages were used from: https://www.cdc.gov/coronavirus/2019-

ncov/more/science-and-research/scientific-brief-emerging-variants.html. Thisincluded 31 casesin P.1 (Brazil), 8,573

casesinB.1.1.7 (United Kingdom), and 671 cases in B.1.351 (South Africa). Each new variant SARS-CoV-2

sequence was separately used for alignment with the TrioDx assay.

The SARS-CoV-2 TrioDx primersand probesfor RdRp, Eand N gene targets showed 100% homology with

referencesequence (NC_045512.2). The inclusivityis summarizedin Table 20.
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Table 20. Inclusivity test results for new variants: P.1 (Brazil), B.1.1.7 (United Kingdom), B.1.351 (South Africa)

Homology
Target Number of Number of Number of
Database Forward sequencesin sequencesin Reverse sequencesin
Genes . . Probe . . .
Primer databases without databases without| Primer |databases without
100% homology 100% homology 100% homology
RdRp gene | 99.99 % 1 99.81% 18 99.96 % 4
GISAID
E gene 99.36 % 59 99.92 % 7 100 % 0
(n=9275)
o)
N gene 99.62 % 35 95(3CAZE13)A 120 99.83% 16

P.1 (Brazil) showed 100% homology in all Primer & Probe oligonuclectide sequences.

B.1.1.7 (United Kingdom) showed 237 strains without 100% homology.

B.1.351 (South Africa) showed 20 strains without 100% homology.

Thus, there was atotal of 257 strains that did not demonstrate 100%homology. However, while the primers

and probesin Table 19do notall show 100% homology, there was no new variant for which all of the RdRp, E,

and N sequences showed less than 100%homology. Specifically:

254 strains containedsingle base pair mismatches in one of the primers and probes that would notimpact

amplification of the target dueto its position. Note that, in general, one sequence mismatch does not

critically impact primer amplification unless sucha mismatch occursin 3', the binding efficiency of the

primer may decrease; however, sucha case was notfound.

2 strains contained one mismatchin more than one primerand probe that would notimpact the

amplification of the targetdueto its position.

1 strain contained multi-base pair mismatches that may impact the amplification of the target.

o sequence EPI_ISL_856362 (Case 3 in Table 19), atotal of 2 mismatches were foundin N gene

Probe targetregion.

In this case, four base pair mismatches were confirmed in the N gene probe of atotal length 24

oligonucleotide sequence. While the N gene may not be detected, these sequences had 100%

homology with the RdRp geneand Egene, and a sample with this sequence would consequently

still be detected as positive.

Therefore, the multi target design of the test mitigates false negative results due to mismatchesin an

individual target. In summary, when all three SARs-CoV-2 targets were checked according to the algorithm,

there wereno strains that could not be detected by PCR in the new variant strains evaluated.
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The evaluation of sensitivity and MERS-CoV cross-reactivity was performed using reference material (T1), blinded

samplesand astandard 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 and instrument used were the Promega Maxwell RSC Viral Total Nucleic Acid Kit with the Promega

Maxwell RSC 48 Instrument and the QuantStudio 6 Flex Instrument, respectively. The results are summarized in

Table 21.

Table 21. Summary of LoD confirmation result using FDA SARS-CoV-2 reference Panel

Reference Materials . -
Providedby FDA SpecimenType ProductLoD Cross-Reactivity
SARS-CoV-2 6 x 103NDU/mL N/A
Nasopharyngeal Swab
MERS-CoV N/A ND

NDU/mL: RNA NAAT detectable units/mL

N/A
ND:

:NotApplicable

Not Detected

Cross-reactivity (Analytical Specificity)

The Cross-Reactivity Studies(see Table 22) have been performed by running BLAST against 32 non-target

microorganisms/ closely relatedvirus strains on 7/14/20. No homology> 80% homology was foundin any

tested organisms, exceptin SARS-coronavirus (SARS-CoV).

The “no amplicon formed” designationshown in Table 22 meansthatthere is less 80% homology in the in

silico analysis and hence the amplicon will not be generated duringthe PCR amplification.

Table 22. List of microorganisms tested for cross-reactivity via in silico

Category Microorganisms Taxid NCBI database RdRp gene E gene N gene
Human coronavirus 229E 11137 NC_002645.1 No amplicon No amplicon No amplicon
- formed formed formed
N li N li N li
Human coronavirusOC43 | 31631 NC_006213.1 © ampficon © amplicon © ampficon
formed formed formed
Other high | |/ 1 on coronavirusNL63 | 277944 | NC_005831.2 No amplicon No amplicon No amplicon
priority - formed formed formed
pathogens Human coronavirus No amplicon No amplicon No amplicon
290028 NC_006577.2
from the HKU1 - formed formed formed
same >80% h |
genetic >80% homology f d; omodogyd >80% homology
. SARS-coronavirus* 694009 NC_004718.3 found in Probe ound Forward an found in Forward
family sequence Reverse Primers Primer and probe
q and Probe P
Middle East respiratory . . .
N | N | N |
syndrome-related 1335626 | NC_019843.3 OfSL“r:e';m °f2rrnr:;;°n °f2r:’nfe';°n
coronavirus (MERS-CoV)
Revised: June 22, 2021. 34




Q - -
I: Clinomics
7

y

Clinomics TrioDx RT-PCR COVID-19 Test

Category Microorganisms Taxid NCBI database RdRp gene E gene N gene
. No amplicon No amplicon No amplicon
Human Adenovirus C1 10533 AC_000017.1
formed formed formed
Human No amplicon No amplicon No amplicon
Metapneumovirus 162145 NC_039199.1 P P P
formed formed formed
(hMPV)
Human Paralnﬂuenza 12730 NC 0034611 No amplicon No amplicon No amplicon
virus 1 - formed formed formed
Humaljm parainfluenza 1979160 NC 003443.1 No amplicon No amplicon No amplicon
virus type 2 - formed formed formed
H infl N li N li N li
umar\ parainfluenza 11216 NC_001796.2 o amplicon o amplicon o amplicon
virus type 3 formed formed formed
Human Parainfluenza No amplicon No amplicon No amplicon
. 11224 NC_021928.1
virus4a - formed formed formed
Human
h i N li N li N li
ort opneum.owrus 11250 NC_038235.1 o amplicon o amplicon o amplicon
(Human respiratory formed formed formed
syncytial virus A)
Influenza A virus (A/PR No amplicon No amplicon No amplicon
211044 NC_002022.1
8/1934 (HIN1)) - formed formed formed
N li N li N li
Influenza virus type B 11520 NC_002204.1 © ampficon © amplicon © ampficon
formed formed formed
N li N li N li
Human EnterovirusEV68 | 42789 NC_038308.1 © ampricon © ampficon © ampficon
formed formed formed
Human orthopnemovirus No amplicon No amplicon No amplicon
(Human respiratory 11250 NC_001781.1 P P P
L formed formed formed
syncytial virus B)
Human rhinovirus Al 573824 NC_038311.1 No amplicon No amplicon No amplicon
High priority formed formed formed
organisms Chlamydia pneumoniae No amplicon No amplicon No amplicon
likely TW-183 182082 NC_005043.1 formed formed formed
resentin a N li N li N li
prese Haemophilusinfluenzae 727 CP007805.1 © ampficon © amplicon © ampficon
respiratory formed formed formed
specimen Legionellapneumophila No amplicon No amplicon No amplicon
44 NZ_LR134 i
NCTC12273 6 -LR134380 formed formed formed
Mycobacterium No amplicon No amplicon No amplicon
83332 NC_018143.2
tuberculosis H37Rv - formed formed formed
N li N li N li
Streptococ.cus 1313 NZ_LN831051.1 o amplicon o amplicon o amplicon
pneumoniae formed formed formed
No amplicon No amplicon No amplicon
1314 NZ_LN831034.1
Streptococcus pyogenes 3 _LN83103 formed formed formed
Bordetella pertussis No amplicon No amplicon No amplicon
568706 NC_018518.1
18323 - formed formed formed
M | N li N li N li
ycop a.sma 222438 NZ_CP010546.1 o amplicon o amplicon o amplicon
pneumoniae FH formed formed formed
NW_017264778 N li N li N li
Pneumocystis jirovecii 42068 - © amplicon © amplicon © ampiicon
1 formed formed formed
GCF_000182563 No amplicon No amplicon No amplicon
Candida albicans 237561 3(8chr) ! P ) . P y . P y
(XM_715226.) orme orme orme
Pseudomonas aeruginosa No amplicon No amplicon No amplicon
1123015 NZ_CP012001.1

DSM 50071

formed

formed

formed
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Category Microorganisms Taxid NCBI database RdRp gene E gene N gene

Staphylococcus aureus No amplicon No amplicon No amplicon
93061 NC_007795.1

subsp. Aureus NCTC 8325 - formed formed formed
Stap.hyloc<.)c.cus 1282 NZ CP035288.1 No amplicon No amplicon No amplicon

epidermidis - formed formed formed

N li N li N li

Streptococcus salivarius 1304 NZ_LR134274.1 0 ampicon © ampficon © ampiicon

formed formed formed

The in silico cross reactivity study (see Table 22)yielded only one species (SARS-CoV, marked with an * in the

table above) that shares more than 80%homology with multiple of the primers and probesincluded in the

TrioDx test kit:

e RdRpgene probe

e Egeneprimersand probe

e N gene forward primerand probe.

The results indicate that TrioDx kit does not cross react to any of non-target microorganisms exceptfor SARS-

coronavirus. Therefore, the negative samples do not show any false positives due to cross-reactivity.

Non-target microorganisms also do notinterfere with the positive results of the TrioDx COVID-19 test. In the

case of SARS-coronavirusno amplicons will be generated fromunintended cross reactivity in RdARp and N

genes, as both forward and reverse primers must match to form amplicons. The RdRp gene showsmorethan

80% homology with only the probe. The N gene shows more than 80% homologywith forward primerand

probe.

While the in silico results indicate that co-infection with SARS-CoV-1 could theoreticallyreduce the sensitivity

of the test, this is clinical not relevant since the CDC reports that since 2004, there have notbeenany known

cases of SARS-CoV reported anywherein the world.

Wettesting was not performedfor these reasons and the in silico analysis was deemed sufficient.

e Clinical Evaluation

The clinical performance of the TrioDx was established by testing retrospective samples using 30 natural, non-

contrived positive clinicalsamples and 30 natural, non-contrived negative clinical samples that were procured

fromareference laboratory. Commercially sourced positive clinical samples were usedfollowing the FDA's

COVID-19 Test Development and Review FAQs. All 60 clinical specimen samples were Nasopharyngeal Swabs

(NP) in Aptima SpecimenTransport Medium or Multitrans Medium.
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Nucleic acids from the 60 clinical samples were purified using QlAamp Viral RNA Mini Kit and the samples
were tested usingQuantStudio 6 Flex. Since the LoD was the same for both the manual and automated

extraction methods, the Clinical Evaluation was not repeated using the automated extraction method.

For the comparator, all 60 clinical samples had beentestedand validated as positive or negative atthe
Reference Laboratory on an EUA authorizedassay. The corresponding results from the reference laboratory
were used as acomparatorwith the TrioDxassay. An EUA authorized assay with high sensitivity performed at
the reference laboratory on the 60samples detects two regions of the ORFlabgenein the same fluorescent
channel. The TrioDx detects three SARS-CoV-2targets, RdRp, Eand N gene in three distinct fluorescent

channels.

A second study was performed to test sevenlow positive clinical samples usingtwo different EUA authorized
comparator assays. These samples were considered low positive when comparedto the Ctvalues atthe mean
LoD of each EUA authorized assay. The TrioDx detected all 7 low positive samples with 100% agreement with

the comparator assays.

All proceduresfor the TrioDx clinical evaluation were conducted in accordance with Section10 (Test

Procedures) described in this Instructionfor Use (IFU).

The results of the clinical evaluation study are summarized in Table 23. Both positive percent agreement (PPA)

and negative percent agreement (NPA)came outto be 100%.

Table 23. Clinical evaluation results summary

EUA Authorized Comparator Test
n=67 Total
Positive Negative
Positive 37 0 37
TrioDx
Negative 0 30 30
Total 37 30 67

P ositive Percent Agreement: 100% (37/37) 95% Cl: 90.51% - 100.00%
Negative Percent Agreement: 100% (30/30) 95% Cl: 88.43% - 100.00%
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17. Symbols

Table 22. Symbols

Symbol Definition
IVD In Vitro Diagnostic Use device
LOT Batch lot number
REF Catalog number
g Use-By-Date (Expiration Date)
/i/ Temperature Limit
D:ﬂ See Instruction for Use (IFU)
“ Manufacturer
ﬂ Manufacture date
A Caution
W Contains sufficient <n> tests
B{ On Iy Prescription Use only
EUA Emergency Use Authorization
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18. Contact Information

Clinomics USA Inc.

Address: 8949 ComplexDrive, Unit B, San Diego CA 92123

P:+1(619)261-4321
Email: markd@clinomics.com

Website: http://clinomics.com/en/main
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19. Appendix A: Qualification of the ABI QuantStudio 6 Flex Real-
Time PCR System using the Clinomics TrioDx RT-PCR COVID-19 Test

PURPOSE

This procedure describes a methodfor verifying the performance of the ABI QuantStudio 6 Flex Real-Time PCR

Clinomics TrioDx RT-PCR COVID-19 Test

System with the Clinomics TrioDx RT-PCR COVID-19 Test using spiked samplespreparedfor extraction. The

QuantStudio 6 Flex Real-Time PCR System must pass the acceptance criteria described in this procedure prior

to being utilized for clinical testing.

MATERIALS
Description Quantity Providedin the Kit
Viral Transport Media (VTM) or Universal Transport Media
) ~3 mL* No
(UTM), sterile
SARS-CoV-2 Positive Control 1 vial Yes
RNase Free H,O 1 vial Yes

*Sufficient for preparing two spike-in samples

3. QUALITY CONTROL

3.1. Performtestingonly asdirected and in accordance with Good Laboratory Practices.

3.2. Ensureinstrument calibration and maintenance are current prior to performing qualification.

3.3. Clean work surfaces and equipment with 10% bleach followed by 70% alcohol before and after use.

3.4. Store and use kitcomponents as directed. Keep reagents and other kit components onice ora cold block

during testing, limiting freeze/thaw cycles to five.

3.5. The positive control provided with the TrioDx RT-PCRCOVID-19 Test s a non-infectious synthetic
oligonucleotide comprised of RNA fragments spanning SARS-CoV-2 genes (E, N, and RdRp) along with

human GAPDH.

4. PROCEDURE

4.1. Preparetwo spike-in samples for subsequent RNA extraction.

4.11. Labelthree1.5mLRNase-free microcentrifugetubesas “Standard, A, and B”.

4.12. Pipette 495 plLofsterile VTM or UTM into Tube Standardand add 5 pL of SARS-CoV-2 Positive

Control.

4.13. Vortex briefly and centrifuge to collect the contents at the bottom of the tube.

Revised: June 22, 2021. 40




Q - -
I: Clinomics
7

4.2.

4.14.

4.15.

4.16.

4.17.

Clinomics TrioDx RT-PCR COVID-19 Test

Pipette 990 pL of sterile VTM or UTM into Tube A and add 10 pL of the mixture from Tube
Standard.

Vortex briefly and centrifuge to collect the contents at the bottom of the tube.
Pipette 800 uL of sterile VTIM or UTM into Tube B and add 200 pL of the mixture from TubeA.

Vortex briefly and centrifuge to collect the contents at the bottom of the tube.

Extractthe spike-in samples (Tubes A and B) and a negative control in triplicate for a total of nine
extractions.

421.

422.

4.23.

For manual extraction using the QIAGEN QlAamp Viral RNA Mini Kit:

4.21.1. PrepareenoughBuffer AVL-carrier RNA mix for nine samples according to the
manufacturer’sinstructions.

4.2.1.2. Labelnine 1.5 mL microcentrifuge tubes as Tubes 1-9.

4.2.1.3. Pipette 560 pLof Buffer AVL-carrier RNA mix into each of Tubes 1-9.
4.21.4. Add 140 pL of Tube A into each of Tubes 1-3.

4.21.5. Add 140 L of Tube Binto each of Tubes 4-6.

4.21.6. Add 140 puL of RNase Free H20 into each of Tubes 7-9.

4.2.1.7. Extractthe samples using the QIAGEN QlAamp Viral RNA Mini Kit following the
manufacturer'sinstructions.

4.2.1.8. Elute the samplesusing 50 ulL of Buffer AVE.

For automated extractionusing the Promega Maxwell RSC 48 instrument and Maxwell RSC Viral
Total Nucleic AcidKit:

4.22.1. Labelnine 1.5 mL microcentrifuge tubes as Tubes 1-9.
4.2.2.2. Pipette 140 uLof Tube A into each of Tubes 1-3.

4.2.2.3. Pipette 140 pLof Tube Binto each of Tubes 4-6.

4.22.4. Pipette 140 pLof RNase Free H20into each of Tubes7-9.

4.22.5. Extractthe samplesusing the Maxwell RSC Viral Total Nucleic Acid Kitand Maxwell RSC
48 instrument following the manufacturer's instructions.

4.2.2.6. Elute the samplesin 50 pL of Nuclease-Free Water providedin the extraction kit.

For automated extraction using the ThermoFisher KingFisher Flexinstrumentand MagMAX
Viral/Pathogen|l Nucleic Acidlsolation Kit:

4.2.3.1. Pipette 5 pL of Proteinase K into each of nine wells of a 96-well deep well plate,
designated as wells 1-9.

4.23.2. Add 140 uL of Tube A into each of wells1-3.

4.2.3.3. Add 140 pL of Tube Binto each of wells 4-6.
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4.23.4. Add 140 pL of RNase Free H20 into each of wells 7-9.

4.23.5. Extractthe samplesusingthe MagMAX Viral/Pathogen Il Nucleic Acid IsolationKitand
KingFisher Flex instrument following the manufacturer's instructions.

4.23.6. Elute the samplesin 50 pL of Elution Buffer.
4.3. PerformRT-PCR and resultinterpretation followingthe TrioDx RT-PCR COVID-19 Test IFU.
4.4. Expected Results

4.41. Theeluatesfor Tubes1-3 and wells 1-3 should containa concentration of SARS-CoV-2 at
approximately 5xLoD. The result should be positive for GAPDH, N, E, and RdRp.

4.42. Theeluatesfor Tubes4-6 and wells 4-6 containalow concentration of SARS-CoV-2 at
approximately 1xLoD. The result should be positive for GAPDH, N, E, and RdRp.

4.43. The eluatesfor Tubes7-9 and wells 7-9 are negative samples that should not contain SARS-CoV-
2.Theresultshould be negative for GAPDH, N, E, and RdRp.

4.44. AcceptanceCriteria:

4.44.1. ModeratelyPositive Samples (Tubes 1-3): 100% (3/3) concordance with the expected
results should be observed

4.44.2. Low Positive Samples(Tubes 4-6): Atleast 66%(2/3)concordance with the expected
results should be observed

4.44.3. Negative samples (Tubes 7-9): 100%(3/3) concordance with the expected results should
be observed

4.44.4. The ABIQuantStudio 6 Flex Real-Time PCR System is considered qualified for use with
the Clinomics TrioDxRT-PCR COVID-19 Test for clinical testing when the above criteria
are met.
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20. Appendix B: Additional Label for ABI QuantStudio 6 Flex

Please printand place this labelon the front panel of the instruments. If the instrument includes labeling indicating
“For Research Use Only”, please cover with the below “Emergency Use Only” labeling. Theinstrument should
retain this labeling throughout the EUA use of the Clinomics TrioDx RT-PCRCOVID-19 Test.

Emergency Use Only

This instrument is authorized for use with Clinomics
TrioDx RT-PCR COVID-19 Test
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Product Information Card

Prescription use only
In-vitro Diagnostic use
For Emergency Use Authorization only

Please refer to the full Instructions for Use (IFU), available at
http://clinomics.com/en/covid19 for detailed instructions. Requests for a

printed version at no additional cost can be sent to the contact
information found on this document.

1. Description

Clinomics TrioDx RT-PCR COVID-19 Test (TrioDx) is a real-time
reverse transcription polymerase chain reaction (Real-time RT-
PCR) test for detection of novel coronavirus (SARS-CoV-2) in
nasopharyngeal, oropharyngeal, mid-turbinate, and anterior nasal
swabs collected from individuals suspected of COVID-19 by their
health-care provider. The SARS-CoV-2 primer and probe sets
included in the test detectthreegenes presentin SARS-CoV-2 viral
genome RNA: RdRp (RNA-dependent RNA polymerase), E
(Envelope)and N (Nucleoprotein).

2. Intended Use

Clinomics TrioDx RT-PCR COVID-19 Test is an in vitro diagnostic
real-time RT-PCR test intended for the qualitative detection of
nucleic acid from SARS-CoV-2 in nasopharyngeal, oropharyngeal,
mid-turbinate, and anterior nasal swabs collected from individuals
suspected of COVID-19 by their healthcare provider. Testing
authorized by the U.S. FDA is limited to laboratories that are
certified under the Clinical Laboratory Improvement Amendments
of 1988 (CLIA), 42 U.S.C. §263a, and that meet requirements to
perform high complexity tests.

Results are for the identification of SARS-CoV-2 RNA. The SARS-
CoV-2 RNA is generally detectablein upper respiratory specimens
duringthe acute phase ofinfection. 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 healthauthorities.

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 epidemiologicalinformation.

The TrioDx is intended for use by qualified and trained clinical
laboratory personnel specifically instructed in the techniques of
real-time PCR and in vitro diagnostic procedures. The TrioDx is
only for use under the Food and Drug Administration’s Emergency
Use Authorization.

3. Kit Contents (Materials Provided)

Name Specifications | Quantity Sub-components
SARS-CoV-2 Synthetic RNA fragments
Positive 100 pL 1 spanning RdRp, E, Nand
Control GAPDH target regions
2X Real- RT enzyme, Taq Polymerase
Time RT- 1mL 1 ! !
PCR Mix dNTPs, PCR buffer, Mg2+
SARS-nCoV-19 RdRp Primers+
10X HEX Probe,
Primer & E gene
R 200 pL 1 Primers+ Texas Red Probe,
Probe Mix .
(PPM) N gene Primers+ FAM Probe,
GAPDH (IC)
Primers+ Cy5 Probe
RNase Free
H20 500 pL 1 N/A

The reagents included in one TrioDx kit are sufficient for testing 100
samples. Store at-20°C upon receipt.

4. Materials Required but Not Provided

Name Recommgnded Catalog #/1D
Supplier
Swab specimen in Provided by
healthcare n/a
VTM/UTM .
provider
QlAamp Viral RNA ai 52906
Mini Kit agen
1.5 mL microtubes Corning (Axygen) MCT-150-C-S
MicroAmp Op.tlcal Thermo Fisher
96-Well Reaction N 4316813
Scientific
Plate
MicroAmp™ Optical Thermo Fisher
8-Cap Strips Scientific 4323032
MicroAmp™ Optical Thermo Fisher
Adhesive Film Scientific 4311971
10 pL Filter Tips Corning (Axygen) TXLF-10-R-S
200 pL Filter Tips Corning (Axygen) TF-200-R-S
1000 plL Filter Tips Corning (Axygen) TF-1000-R-S
1-10 pL Pipet Eppendorf 3123000020
20-200 pL Pipet Eppendorf 3120000054
100-1000 pL Pipet Eppendorf 3123000063
Micro Centrifuge Eppendorf 5424R
Mini centrifuge Benchmark C1012
Vortex Mixer Scientific 51-0236
Industries

5. Compatible Real-Time PCR Instruments

The TrioDx is to be used with the ABI QuantStudio 6 Flex (Thermo

Fisher, Product No. 4485692, Software version 1.3).

6. Warnings and Precautions

Use Statements

1. Prescription use only.Federal Law restricts this device to

sale by or on the order of licensed practitioner.
2. For in-vitro diagnosticuse (IVD)

w

laboratories.

For use under Emergency Use Authorization (EUA) only
4. The TrioDx has not been FDAcleared or approved; but has
been authorized by FDAunder an EUA for use in authorized

5. The TrioDx has been authorized only for use for the
detection of nucleic acid from SARS-CoV-2 and not for any
otherviruses or pathogens.

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

7. Laboratorieswithin the United States and its territoriesare
required toreport all resultsto the appropriate public
authorities.

8. The TrioDx must be used for its intended use only.

Safety & Hazards

1. Follow standard precautions. All patient specimens should
be considered potentially infectious and handled
accordingly.

2. Donot eat, drink, or smoke in testingareas where reagents
and human specimens are handled.

3. Proper personal protective equipmentincludinglab coats,
gowns, gloves, eye protection, and biological safety cabinet
are recommended for manipulation of clinical specimens.
Refer to Biosafety in Microbiological and Biomedical
Laboratories (BMBL) 5th Edition — CDC and World Health
Organization, Laboratory Biosafety Manual 3rd Edition,
WHO/CDS/CSR/LYO/2004.11.

4. Handle all specimensas ifinfectious using safe laboratory
procedures. Refer to Interim Laboratory Biosafety
Guidelines for Handlingand Processing Specimens
Associated with 2019-nCoV
https://www.cdc.gov/coronavirus/2019-nCoV/lab-
biosafety-guidelines.html. Dispose of hazardous or
biologically contaminated materials accordingto the
practices of your institution.

5. Pleasereadthe package insertcarefully prior to operation.
Each step of operation, from specimen collection, storage
and transportation, and laboratory testing, should be
strictly conducted in line with relevantbiosafety
regulations and molecular laboratory management.

6. Reliability ofthe test results dependson adequate
specimen collection, storage, transport,and processing
procedure.

7. Repeated freeze-thaw cyclesofthe reagentscan negatively
affect the sensitivity of the assay. Do not freeze and thaw
more than 5 times.

8. If nottestedimmediately,store extracted RNAat -80 °C
until use and keep onice or cold block during testing.

9. Keepthereagentsonice orcold block duringtesting.

10. Pre-PCR procedures must be taken place ina clean room
separated from PCR or post-PCR area to avoid
contamination with amplified products.

11. Wear disposable gloves and change them frequently to
avoid cross-contamination.

12. Use of sterilized filterpipettetipsis highly recommended
to avoid contamination betweenreagents.

13. Regularly clean the work surfaces using 0.5 % sodium
hypochlorite.
14. Avoid exposure to light of the 10 X Primer & Probe Mix
(PPM).
7. Reagent Storage and Handling
- Upon receipt of the kit, aliquot the reagentsto appropriate
amount and store at-20°C
- Limit the number of freeze-thaw cycles to 5.
- Donot use expired reagents. Refer to the manufactured
date and expiry date printed on the package.
- Dispose unused or left-over reagents and wastein
accordance with country, federal, state, and local
regulations.

8. Test Procedure

Specimen Collection, Transport and Storage

= Collection:

(1) Itis highlyrecommended that only the qualified healthcare
professional (HCP) conduct the specimen collection.

(2) Refertothe CDC Interim Guidelines for Collecting, Handling,
and Testing Clinical Specimens for COVID-19
(https://www.cdc.gov/coronavirus/2019-
nCoV/lab/guidelines-clinical-specimens.html). Proper
collection of specimensis the most crucialstep in the
molecular diagnosis of COVID-19, and a specimen collected
inadequately may lead to false negative test results

(3) Specimen collectiondevice isnot included with thistest. It is
recommended that nasopharyngeal/oropharyngeal swab
specimens are collected using flocked swabs, such as nylon
or Dacron. Calcium alginate swabs and cotton swabs with
wooden shafts are not recommended, as they may contain
interferent substances.

(4) Followthe manufacturer’s instructionsincluded with the
specimen collection device. After collection, put swab into
sterile tube containing Viral TransportMedia (VTM) or
Universal Transport Media (UTM).

= Transportand Storage:

(5) For transport, the swab specimenscan generally be stored
at2-8°C upto 72 hours.

(6) For long-term storage, store at-70°C or below.

(7) Specimens must be packaged, shipped, and transported
accordingto the International Air Transport Association
(IATA) Dangerous Goods Regulation. Follow shipping
regulations for UN3373 Biological Substance, Category B
when sending potential SARS-CoV-2 specimens.

RNA Extraction

Nucleic acids (RNA) are isolatedand purified from upper
respiratory specimensusing any one ofthe following:
e QlAamp Viral RNA Mini Kit (Qiagen, Product No. 52906)
for manual extraction
e Maxwell RSC Viral Total Nucleic Acid Kit (Promega,
Product No. ASB1330) with Maxwell RSC 48 Instrument
(Promega, Product No. AS8500, Software version 3.0) for
automated extraction

¢ MagMAX Viral/Pathogen Il Nucleic Acid Isolation Kit
(Thermo Fisher, Product No. A48383) with KingFisher
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(1)

(2)

(3)

(4)

(5)

Flex with 96 Deepwell Head Instrument(Thermo Fisher,
Product No. 5400630, Software version 1.01.0) for
automated extraction
Transfer 140 pL of RNase-free H20to a sterile 1.5 mL
microcentrifuge tube to serve asthe Negative Control
throughout the remainder of the procedure.
Transfer 140 pL of Viral Transport Medium (VTM) containing
nasopharyngeal/oropharyngeal swab specimens to a sterile
1.5-mL microcentrifuge tube.
Follow the standard procedures in the user manual provided
by the appropriate kit manufacturer (Qiagen, Promega, or
ThermoFisher)
Using an elution buffer volume of 50 pL, follow the standard
procedures in the user manual provided by the appropriate
kit manufacturer (Qiagen, Promega, or ThermoFisher) to
elute sample RNAand Negative Control.
Proceed to RT-PCR without performing RNA quantification.

Real-Time RT-PCR

Volu.me . Volume used | Volume used
required Final
Components ) for N<15 for N>15
for single Conc. . X
. reactions reactions
reaction
2X real-time RT-
PCR Mix 10uL 1X (N+1) x10 pL | (N+2) x10 pL
10X Primer &
Probe Mix (PPM) 2puL 1X (N+1) x2 pL (N+2) x2 pL
RNase Free H20 3puL N/A (N+1) x3 pL (N+2) x3 puL
RNA sample S5puL
Total reaction 20
volume uL/rxn
Not N = number of specimens including positive and
ote negative controls.

1

(2)

3)

(4)

(5)

Prepare the reaction mixture as described in the table
above. Vortex for 5 sec. Centrifuge to collect droplets.
Prepare a sterile 96-well plate for real-time PCR. Pipette 15
pL of the reaction mixture into each well.

Per one 96-well plate, use at least one negative control and

one positive control (PC).

Negative Control: 5 uL RNase-free H20 + 15 plL reaction

mixture. Always add and securely seal/cap negative control

before proceedingto specimen RNA handling.

Specimens: 5 uL of purified RNA in each well +15 pL

reaction mixture. Securely seal the wells/tubes.

Positive Control: In an areaseparated from the RT-PCR

assembly area, first prepare Final Diluted Positive Control

(see below)and then use 5 pL of Final Diluted Positive

Control + 15 pL of reaction mixture. Securely seal/cap.

To prepare Final Diluted Positive Control, dilute SARS-CoV-2

Positive Control to a working stock of 2.5 copies/pL:

a. Firstdilution: Add 198 pL of RNase-free H2O into a first
1.5 mL microcentrifuge tube, then add 2 uL of SARS-
CoV-2 Positive Control. Gently mix well, then briefly
centrifuge.

b. Second (final) dilution: Add 195 pL of RNase-free H20
into a second 1.5 mL microcentrifuge tube, thenadd 5
uL of dilution created in substep 5a. Gently mix well,
then briefly centrifuge. (This is Final Diluted Positive
Control)

(6)

Centrifuge the plate/tubes at 1,500x g for 30 seconds.

Software Setting

1
(2)

(3)

Start the QuantStudio Real-Time PCR Software v1.3.
Set up the Experiment Properties asfollows:

Which Instrument type are you using to nn the experiment?
’ e

QuantStudio™ 6 Tex Systen

7 Flex System

Which block are: you using to run the experiment?

304 Well S O6-Well (0.3ml )

Whiat type of experiment do you want 1o set up?
Fa Standard

Curve Ratitia Standard Curvs

Benatypog Prisence| Absence

‘Which reagents do you want to use to detect the target sequence?

S TagHan® Hesgents SYRRE Green Keagenls

What propertics do you want for the instrsment run?
- Standard

fast

Set up the thermal cycling reaction condition in the real-
time PCRinstrument as follows.

Reaction condition:

Holding Stage: Reverse Transcription (RT)

Temp Time Cycle Note
55°C 5 min 1

Reverse Transcription

Inactivation of RT
enzyme.

95°C 2 min 1

Cycling Stage: Amplification and Detection
95°C 15 sec

Activation

45 Annealing and

0
60%¢ 30 sec fluorescence detection

Please refer to the instrument user guide for detailed
instructions on how to use each instrument.

9.

Quality Control

The followingis the list of Controls included with TrioDx.

a)

b)

Anegative controlis neededtocheckfor extraneous nucleic
acid contamination that can happen during nucleic acid
extraction and preparation for real-time RT-PCR and is used
through the entire process from sample processing and RNA
extraction to real-time RT-PCR reaction. At least one
negative control must be included per run. In case of false
positives detected in a negative control, the entire process
must be repeated starting from extraction step.

A positive control is needed to verify that the assay is being
performed as intended and is used from the RT step of the
procedures. At least one positive template control must be
included for each run. The Positive Control included in this
kit is synthetic RNA fragments spanning the target viral
sequences and is used at final 2.5 copies/uL in the PCR
reaction mixture for the test.

An internal control: The 10X primer & probe mix provided
in this kit contains a primer & probe set that targets human
GAPDH. The purposeofaninternal controlistoevaluatethe
real-time PCRinstrument performance and is used through
the entire process from RNA extraction to data analysis.

The following table shows the interpretation guidelines for
Controls. Follow the recommended actions based on the result
interpretation. Proceed to Interpretation of Results only when
the quality control results come out to be ‘Valid’.

RdRp Result
E N GAPDH .
gene gene gene Interpretation
+ + + + Valid
Pos
One or more targets detected as .
Control ) .k Invalid
negative (-)
Neg - -7 -1 - valid
Control One or more targ(e:)siitected as positive Invalid

**Ct value>38 or Undetermined produces negative (-) result. Re-
run real-time RT-PCR when one or more targets detected as
negative (-)

***Ct value <38 produces positive (+) result. Re-extraction and
re-run real-time RT-PCR when one or more targets detected as
positive (+). Eliminate any contamination.

If any of the controls gives aninvalid result, perform a root cause
investigationandre-runallsamplesstartingfromextraction once
the root cause is identified and eliminated.

10. Interpretation of Results

Proceed only when control resultsare valid.

If the Ct value obtained is <to 38 then there is a positive (+)
result. Ifthe Ct value obtainedis>38 then thereis a
negative (-) result. Follow the recommended actions based
onthe resultinterpretationtable below.

RdRp E gene
gene (TEXAS '(\lFiT\;;? G(g;))H Result Interpretation
(HEX) RED)
+ + +
+ + -
Positive
- + +
+or - SARS-CoV-2
+ - +
+ R -
- - +
Presumptive Positive
- + - +or-
for SARS-CoV-2
- - - + Negative
- - - - Invalid*

*Invalid result due to potential handling error (e.g., sample
collection, RNA extraction) or inhibition.

11. Assay Limitations
1.

This assay is forin vitro diagnosticuse under FDA Emergency
Use Authorization only. Testingis limited to laboratories
certified under the Clinical Laboratory Improvement
Amendments 0f 1988 (CLIA), 42 U.S.C. §263a, that meet
requirements to perform high complexity tests.

Use of this assay s limited to personnelwho are trained in
the procedure. Failure to follow these instructions may
resultin erroneous results.

The performance of TrioDx was established using
nasopharyngeal swab. Other swabs (oropharyngeal, mid-
turbinate and anterior nasal) are also considered acceptable
specimen types for use with the SARS-CoV-2 Test Kit (Real-
time PCR) but performance has not been established.

10.

11.

12.

13.

14.

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

PCR product contamination might occur in the laboratory,
reagent preparation and cross-contamination of samples
and will produce false positive results. The components of
the test kit may decline due to improper transportation,
storage orinaccurate preparation and will produce false
negative results. False negative results may also arise from
improper sample collection, degradation of the viral RNA
during shipping/storage, using unauthorized extractionor
assayreagents, mutation in the SARS-CoV-2 virus and failure
to follow instructions for use.

Low viral load and excessive degradationin the samplesmay
cause negative results. Thus, a negative result cannot
completely exclude the existence of SARS-CoV-2 in the
sample and should not be the sole basis of a patient
management decision. Follow up testing should be
performed accordingto the current CDC recommendations.
Results should be interpreted by a trained professional in
conjunction with the patient’s history and clinical signsand
symptoms, and epidemiological risk factors.

Extraction and amplification of nucleic acid from clinical
samples must be performed according to the specified
methods listed in this procedure. Other extraction
approaches and processing systems have not been
evaluated.

The impacts of vaccines, antiviral therapeutics, antibiotics,
chemotherapeuticorimmunosuppressant drugs have not
been evaluated.

Laboratoriesare required to report all results to the
appropriate publichealth authorities.

Result for the E gene is Presumptive Positive. Sample should
be retested. For samples with a repeated Presumptive
Positive result, additional confirmatory testing may be
conducted, ifitis necessary to differentiate between SARS-
CoV-2 and SARS-CoV-1 or other Sarbecovirus currently
unknown to infect humans, for epidemiological purposes or
clinical management.

This assay cross reacts with SARS-CoV. Additional testing s
recommended if the exact coronavirus needs to be
identified.

Positive results areindicative of the presence of SARS-CoV-2
RNA, but clinical correlation with patient history and other
diagnosticinformationis 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.
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
epidemiologicalinformation.



Contact

Clinomics USA Inc.

Address: 8949 Complex Drive, Unit B, San Diego CA92123
P:+1 (619) 261-4321

Email: markd@clinomics.com

Website: http://clinomics.com/en/main
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