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Glossary/Dictionary for Terms, Variables, and Acronyms Used to Present the DATA/Metadata
RV: Rapid Viability

RT: Reverse Transcriptase. This catalyst (enzyme) makes/synthesizes complementary DNA (cDNA) from RNA (in this work, RNA of coronavirus).

Polymerase: This catalyst (in this work, DNA polymerase enzyme) synthesizes DNA and amplifies (makes copies of) the DNA (in this work, the enzyme that makes copies of the cDNA generated from the coronavirus RNA by RT).

PCR:  Polymerase Chain Reaction. This is an assay used to detect presence of nucleic acid (DNA or RNA by RT-PCR as done in this work) of any biological organism or entity, including disease causing microorganisms/germs (including bioterrorism agents), from a sample. A RT-PCR assay used in this research is a biochemical reaction in which a small part of a target gene within the nucleic acid (RNA) of coronavirus is copied (amplified) millions of times, in a short time (minutes), by the catalysts (enzymes) called reverse transcriptase (RT, which coverts coronavirus RNA into DNA), and DNA polymerase (which generates copies of the DNA). In this RT-PCR assay, these enzymes use nucleotides (building blocks of RNA and DNA), and forward and reverse primers (short nucleotide sequence pieces within the same part of the gene that is amplified). One of the primers helps initiate (prime) the reverse transcription reaction to synthesize cDNA from the coronavirus RNA, and then, both the primers prime PCR to amplify this DNA and continue a chain of 45 DNA amplification (PCR) cycles to make millions of copies of this small gene part. A fluorescently labeled probe (a short nucleotide sequence piece of the same gene part) is also included in the assay (in this work, RT-PCR). The probe binds in between the forward and the reverse primers on the gene part/cDNA to be amplified. As the part of the target gene (cDNA) undergoes amplification, this probe emits fluorescence as a result of enzyme action, and it is measured by a specially designed instrument. When the fluorescence amount crosses a set threshold value at a particular PCR cycle number (Cycle Threshold, CT), it indicates the amplification of the target gene part, which, in turn, indicates presence of the specific biological organism or entity in a sample. In this work, it indicates the presence of SARS-CoV-2 virus in a sample.  

RV-RT-PCR: Rapid Viability (RV) - Reverse Transcriptase - Polymerase Chain Reaction (PCR). This method includes first infecting appropriate host (human or animal) cells in a growth medium with the coronavirus and then, detecting the increase in the amount of the nucleic acid (RNA) as a result of increase in the viable/live/infectious coronavirus (if present in a sample) using the RV-RT-PCR assay.

SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus-2.  This is the virus that causes COVID-19.

Swabs: A surface sampling tool somewhat resembling a Q-Tip.

T0: Time Zero: Zero hours post-infection incubation (growth) of SARS-CoV-2 in the host cells, i.e., immediately after the end of a 2-hr infection period allowed for SARS-CoV-2 to infect the host cells.

Tf: Time Final: Final number of hours of post-infection incubation (growth) of SARS-CoV-2 in the host cells following the 2-hr infection period.

CT(T0): RT-PCR cycle threshold value for the T0 RT-PCR analysis.

CT(Tf): RT-PCR cycle threshold value for the Tf RT-PCR analysis.

∆CT: A change (∆) in the PCR cycle threshold (CT) number between two conditions. In the RV-RT-PCR method, RT-PCR assay is performed before and after post-infection incubation, during which time there is growth of SARS-CoV-2 in the host cells, and the CT values are measured before and after this incubation period. The CT value of the RT-PCR assay performed after incubation/growth (Time Final, Tf) is deducted from the CT value of the assay performed before incubation/growth (Time Zero, T0). This difference in the CT values is called ∆CT. For an assay positive result, the ∆CT value (number) is set to indicate a certain increase in the amount of the nucleic acid (DNA or RNA) and therefore, it has to be equal to or greater than (≥) the set value. Accordingly, the ∆CT value indicates presence of viable/live biological organism or entity in a sample. In this work, it indicates the presence of viable/live/infectious coronavirus in a sample.  

PBS: Phosphate Buffered Saline, a sample collection buffer.

Vero E6 Cells: African Green Monkey Kidney Cells that are commonly used as host cells for the coronavirus.

96-Well Plates: A sterile plate with a lid that contains 96 wells (individual compartments) to grow Vero E6 cells and SARS-CoV-2.

2-hr Infection: 2 hours of time (infection period) allowed for the virus in a sample to infect the host cells (Vero E6).

PFU: Plaque forming unit. Each viable/infectious virus forms a clear circle in a plate in which the host cells are grown in a multi-well plate to indicate the growth of the virus leading to the rupture (lysis) of host cells.

Aliquot: A small volume of liquid withdrawn/taken out from the total volume for analysis.

T9: 9 hours of post-infection incubation (growth) of SARS-CoV-2 in the host cells following the 2-hr infection period.

T12: 12 hours of post-infection incubation growth of SARS-CoV-2 in the host cells following the 2-hr infection period.

T24: 24 hours of post-infection incubation growth of SARS-CoV-2 in the host cells following the 2-hr infection period.

Avg (SD): Average (Standard Deviation) calculated from triplicate aliquots from each sample timepoint (e.g., T0, T9) RNA extract. 

TCID50: 50% Tissue Culture Infectious Dose. It is an endpoint dilution assay that quantifies the number of infectious virions (individual viruses) required to cause the death (lysis) of 50% of infected host cells or to produce cell lysis in 50% of inoculated cell culture wells (in this work, 50% lysis of the cell-culture wells containing Vero E6 cells in a 96-well plate).
 
Viral titer: Number of virus particles determined per unit volume of buffer or medium. In this work, as determined by the TCID50 analysis.

mL: Milliliter. 

µL: Microliter.

Swab Swatch:  A piece of the swab material of the same size (dimensions) as that used to make the swab. To establish optimum conditions for the RV-RT-PCR method, the swatches were initially used in place of an actual swab due to the unavailability of the swabs. 

UF: Ultrafiltration. It was used to clean the sample (remove soluble impurities or inhibitors) and also, to concentrate the number of viruses in a sample.

N1 and N2 Assays:  These are the CDC recommended RT-PCR assays for SARS-CoV-2.
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Figure 1. Schematic of RT-PCR Response Curves from RV-RT-PCR Analysis of a Swab Sample. 
The blue curve labeled “Time 0 response CT (T0)” represents the initial SARS-CoV-2 RT-PCR response for RNA from virions in the sample used to infect the cell culture (immediately after the infection period).  The red curve labeled “Endpoint response CT (Tf)” represents the SARS-CoV-2 RT-PCR response signifying viral propagation in cell culture and the resulting increase in RNA copies detected (shown by the increased quantity of virions in the red box relative to the blue box).  Increased SARS-CoV-2 virions in cell culture result in increased SARS-CoV-2 RNA which causes the RT-PCR response curve to shift to the left, and produces a change in cycle threshold (CT), or CT, where CT  6 indicates the presence of infectious virus in the sample.
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Figure 2 RV-RT-PCR Method Development Flow Chart. 
This schematic shows protocol steps used for mock swab swatch or swab samples spiked with different titers of SARS-CoV-2 for method development.  Testing with viral suspension directly (not from swabs or swatches) started with the step labeled “Infect cells”.  The optimal infection and incubation periods were selected based on testing (as described in Sections 2.5 and 2.6, respectively).  The 0.22-µm filtration step removes bacteria and fungi that could contaminant the cell-culture.  UF = Ultrafiltration.


[bookmark: _Ref66617358]Table 1 Summary of RV-RT-PCR Avg. △CT Results from Replicate                   Experiments for SARS-CoV-2-Infected Vero E6 Cells with 2-hr Infection
	Estimated PFU/Sample
(T0 and Tf aliquots)a
	T12 Avg. CT (SD)b
	T12 Positive Results
	T24 Avg. CT (SD)b
	T24 Positive Results

	440
	12.5  0.1
	3 of 3
	15.2  0.2
	3 of 3

	248
	13.7  0.6
	3 of 3
	18.7  0.6
	3 of 3

	44
	13.0  4.1
	3 of 3
	15.7  4.4
	3 of 3

	25
	12.3  0.8
	2 of 3
	17.4  0.8
	3 of 3

	4
	23.0  1.6
	3 of 3
	23.0  5.7
	3 of 3


a Values are based on dilution of the SARS-CoV-2 titered stock suspension and volume of dilution used for T0 and Tf plate wells (0.1 mL each).  Viral titer data is included in Supplemental Tables S1 – S3.  Estimated PFU/Sample = TCID50/Sample (corrected for dilution) 0.7.
b Avg. and SD are based on three replicates unless specified in the “Positive Results” column.  SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the Tf values squared)/2.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. =Average; SD = Standard Deviation.



[bookmark: _Ref66656436]Table 2 RV-RT-PCR and TCID50 Results from Replicate Experiments for SARS-CoV-2-Spiked Swab Swatches Processed and Used to Infect Vero E6 Cells with 2-hr Infection
	Estimated PFU/
Swatcha
	Swatch Replicate
	PFU for RV-RT-PCR Analysisb
	Avg. CT (SD)c 
After 2-hr Infection
	Avg. CT (SD)d

	
	
	
	T0
	T9
	

	514
	1
	44
	32.5 (0.2)
	21.3 (0.1)
	11.2 (0.2)

	
	2
	140
	32.2 (0.1)
	22.4 (0.04)
	9.8 (0.1)

	
	3
	79
	31.8 (0.1)
	21.3 (0.1)
	10.5 (0.1)

	
	Avg. (SD)
	88 (49)
	32.2 (0.3)
	21.7 (0.6)
	10.5 (0.6)

	257
	1
	79
	33.1 (0.2)
	25.5 (0.04)
	7.6 (0.1)

	
	2
	14
	33.6 (0.2)
	22.5 (0.03)
	11.2 (0.1)

	
	3
	25
	33.3 (0.2)
	23.9 (0.1)
	9.4 (0.2)

	
	Avg. (SD)
	39 (35)
	33.3 (0.3)
	24.0 (1.3)
	9.4 (1.6)

	Replicate Experiment

	134
	1
	25
	32.9 (0.1)
	23.1 (0.04)
	9.7 (0.09)

	
	2
	(>56)
	34.0 (0.4)
	26.3 (0.1)
	7.6 (0.3)

	
	3
	25
	33.5 (0.4)
	26.6 (0.02)
	6.8 (0.3)

	
	Avg. (SD)
	24.9 (0)
	33.4 (0.5)
	25.4 (1.7)
	8.1 (1.8)

	67
	1
	14
	35.1 (0.1)
	26.8 (0.1)
	8.3 (0.1)

	
	2
	(>28)
	35.1 (0.5)
	23.7 (0.02)
	11.4 (0.3)

	
	3
	8
	35.5 (0.1)
	36.0 (0.2)
	-0.5 (0.2)

	
	Avg. (SD) (3 Reps)
	NA
	35.2 (0.3)
	28.8 (5.5)
	6.4 (5.3)

	
	Avg. (SD) (2 Reps)
	10.9 (4.3)
	35.1 (0.3)
	25.3 (1.7)
	9.8 (1.7)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock.  For 514 and 257 PFU/Swatch: average TCID50 = 105.17/0.1 mL or ~1.03  105 PFU/0.1 mL.  TCID50/0.1 mL with SD = 0.99 – 2.17  105 and PFU/0.1 mL with SD = 0.69 – 1.52  105.  For 134 and 67 PFU/Swatch: average TCID50 104.6/0.1 mL or 2.68 104 PFU/0.1 mL).  TCID50/0.1 mL with SD = 3.2 – 4.6  104 and PFU/0.1 mL with SD = 2.2 – 3.25  104.  Estimated PFU/Swatch = TCID50/Swatch (corrected for dilution)  0.7.
b Values are based on TCID50 analysis of swatch UF-retentates using 0.2 mL as the total volume since 0.1 mL was used for T0 and 0.1 mL was used T9 for RV-RT-PCR analysis.  Values with greater than 100% recovery are shown as greater than 100% PFU for 0.2 mL.
c Avg. CT and SD are based on triplicate RT-PCR analyses from triplicate swatch samples per viral concentration. 
d SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.  
 PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation; NA = Not Applicable; Reps = Replicates. 


[bookmark: _Hlk71199433]Table 3. RV-RT-PCR Results for SARS-CoV-2-Spiked Swabs Processed and Used to Infect Vero E6 Cells with 2-hr Infection and 9-hr Post-Infection Incubation – N1 and N2 Assays
	[bookmark: _Hlk71200071]Estimated PFU/
Swaba
	Avg. CT (SD)b for N1 Assay by Post-Infection Incubation Timepoint
	N1 Assay
Avg. CT (SD)c
	N1
Positive Results
	Avg. CT (SD)b for N2 Assay by Post-Infection Incubation Timepoint
	N2 Assay
Avg. CT (SD)c
	N2
Positive Results

	
	T0
	T9
	
	
	T0
	T9
	
	

	620
	31.0 (0.3)
	20.0 (0.8)
	11.0 (0.6)
	3 of 3
	30.3 (0.4)
	18.8 (0.7)
	11.5 (0.6)
	3 of 3

	310
	32.0 (0.2)
	21.1 (0.2)
	10.9 (0.2)
	3 of 3
	31.3 (0.2)
	20.1 (0.4)
	11.2 (0.2)
	3 of 3

	62
	35.3 (0.5)
	22.7 (0.5)
	12.7 (0.6)
	3 of 3
	34.7 (0.7)
	21.6 (0.6)
	13.1 (0.5)
	3 of 3


[bookmark: _Hlk71200214]a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 105.25/0.1 mL or ~1.24  105 PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution)  0.7.
b Avg. CT and SD are based on triplicate RT-PCR analyses from triplicate swab samples per viral concentration. 
c SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.  
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.



Table 4 RV-RT-PCR Results for SARS-CoV-2-Spiked Swabs Processed and Used to Infect Vero E6 Cells with 2-hr Infection and 9-hr Post-Infection Incubation – N1 and N2 Assays (Replicate Experiment)
	Estimated PFU/
Swaba
	Avg. CT (SD)b for N1 Assay by Post-Infection Incubation Timepoint
	N1 Assay
Avg. CT (SD)c
	N1
Positive Results
	Avg. CT (SD)b for N2 Assay by Post-Infection Incubation Timepoint
	N2 Assay
Avg. CT (SD)c
	N2
Positive Results

	
	T0
	T9
	
	
	T0
	T9
	
	

	175
	30.0 (0.2)
	18.7 (0.6)
	11.4 (0.8)
	3 of 3
	28.4 (0.1)
	16.6 (0.7)
	11.8 (0.5)
	3 of 3

	35
	33.3 (0.5)
	19.9 (0.4)
	13.3 (0.4)
	3 of 3
	31.7 (0.5)
	17.6 (0.4)
	14.1 (0.4)
	3 of 3

	18
	33.2 (0.5)
	36.3 (1.7)
	-3.1 (1.4)
	0 of 3
	31.5 (0.4)
	34.5 (1.1)
	-3.0 (0.7)
	0 of 3


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock. (TCID50 105.0/0.1 mL or 7  104 PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution)  0.7.
b Avg. CT and SD are based on triplicate RT-PCR analyses from triplicate swab samples per viral concentration. 
c SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2. 
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation. 
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[bookmark: _Ref63798478][bookmark: _Toc63989849][bookmark: _Ref66886681]Figure 3 Estimated Timeline for RV-RT-PCR-Based Swab Sample Analysis.
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Table S1 RV-RT-PCR Results for SARS-CoV-2-Infected Vero E6 Cells with 2-hr Infection
	Estimated PFU/
Samplea
	Sample Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionb
	Avg. CT (SD)c

	
	
	
	
	

	
	
	
	T0
	T12
	T24
	T12
	T24

	440
	1
	1
	28.4
	17.7
	12.2
	12.5 (0.1)
	15.2 (0.1)

	
	
	2
	28.7
	17.5
	12.0
	
	

	
	
	3
	28.6
	17.9
	12.2
	
	

	
	
	Avg (SD)
	28.6 (0.2)
	17.7 (0.2)
	12.1 (0.1)
	
	

	
	2
	1
	29.0
	15.4
	12.6
	
	

	
	
	2
	28.7
	15.6
	12.6
	
	

	
	
	3
	29.0
	15.5
	12.6
	
	

	
	
	Avg (SD)
	28.9 (0.1)
	15.5 (0.1)
	12.6 (0.05)
	
	

	
	3
	1
	29.1
	15.8
	16.2
	
	

	
	
	2
	29.0
	15.9
	16.3
	
	

	
	
	3
	28.9
	15.8
	16.2
	
	

	
	
	Avg (SD)
	29.0 (0.1)
	15.8 (0.04)
	16.2 (0.1)
	
	

	
	Overall Avg. (SD)
	28.8 (0.2)
	16.3 (1.0)
	13.6 (1.9)
	
	

	44
	1
	1
	31.9
	18.5
	13.2
	13.0 (4.1)
	15.7 (4.4)

	
	
	2
	32.4
	18.5
	13.3
	
	

	
	
	3
	32.7
	18.6
	13.4
	
	

	
	
	Avg (SD) 
	32.3 (0.4)
	18.5 (0.1)
	13.3 (0.1)
	
	

	
	2
	1
	27.9
	18.5
	17.8
	
	

	
	
	2
	27.8
	18.6
	17.8
	
	

	
	
	3
	27.8
	18.5
	17.8
	
	

	
	
	Avg (SD) 
	27.9 (0.1)
	18.5 (0.1)
	17.8 (0.03)
	
	

	
	3
	1
	34.6
	18.9
	16.6
	
	

	
	
	2
	34.8
	18.8
	16.7
	
	

	
	
	3
	34.1
	18.8
	16.7
	
	

	
	
	Avg (SD)
	34.5 (0.4)
	18.8 (0.1)
	16.6 (0.1)
	
	

	
	Overall Avg. (SD)
	31.6 (2.9)
	18.6 (0.2)
	15.9 (2.0)
	
	

	2
	1
	1
	ND
	19.4
	13.7
	23.0 (1.6)
	23.6 (5.7)

	
	
	2
	ND
	19.5
	13.6
	
	

	
	
	3
	ND
	19.6
	13.5
	
	

	
	
	Avg (SD) 
	ND (NA)
	19.5 (0.1)
	13.6 (0.1)
	
	

	
	2
	1
	ND
	24.6
	19.2
	
	

	
	
	2
	37.4
	24.5
	19.3
	
	

	
	
	3
	ND
	24.5
	19.3
	
	

	
	
	Avg (SD) 
	ND (NA)
	24.6 (0.1)
	19.3 (0.1)
	
	

	
	3
	1
	41.8
	21.8
	33.6
	
	

	
	
	2
	ND
	21.8
	27.1
	
	

	
	
	3
	ND
	21.9
	33.3
	
	

	
	
	Avg (SD)
	ND (NA)
	21.8 (0.1)
	31.3 (3.7)
	
	

	
	Overall Avg. (SD)
	ND (NA)
	22.0 (2.2)
	21.4 (8.0)
	
	


[bookmark: _Ref66622036]a Values are based on dilution of the SARS-CoV-2 titered suspension (Avg. TCID50 = 105.55 per 0.1 mL or 2.2  105 PFU/0.1 mL) with 0.1 mL used for each T0 and Tf (total 0.2 mL).  TCID50/0.1 mL with SD = 2.19–4.56  105 and PFU/0.1 mL with SD = 1.54–3.19  105.  Estimated PFU/Sample = TCID50/Sample (corrected for dilution)  0.7.
b Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate samples.  The overall SD is based on the following equation: 
[image: ]
c SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the Tf values squared)/2, where Tf equals T12 or T24.  
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation; ND = Not Detected; NA = Not Applicable. 

Table S2 RV-RT-PCR Results for SARS-CoV-2-Infected Vero E6 Cells with 2-hr Infection – Replicate Experiment
	Estimated PFU/
Samplea
	Sample Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionb
	Avg. CT (SD)c

	
	
	
	
	

	
	
	
	T0
	T12
	T24
	T12
	T24

	248
	1
	1
	29.1
	14.4
	9.5
	13.7 (0.6)
	18.7 (0.6)

	
	
	2
	29.4
	14.4
	9.6
	
	

	
	
	3
	29.2
	14.4
	9.6
	
	

	
	
	Avg. (SD) 
	29.2 (0.1)
	14.4 (0.01)
	9.6 (0.1)
	
	

	
	2
	1
	28.3
	16.2
	10.1
	
	

	
	
	2
	28.5
	16.2
	10.2
	
	

	
	
	3
	28.4
	16.2
	10.1
	
	

	
	
	Avg. (SD)
	28.4 (0.1)
	16.2 (0.03)
	10.1 (0.03)
	
	

	
	3
	1
	29.4
	15.4
	11.0
	
	

	
	
	2
	29.1
	15.3
	11.0
	
	

	
	
	3
	29.4
	15.4
	11.2
	
	

	
	
	Avg. (SD)
	29.3 (0.2)
	15.3 (0.04)
	11.1 (0.1)
	
	

	
	Overall Avg. (SD)
	29.0 (0.4)
	15.3 (0.8)
	10.3 (0.7)
	
	

	25
	1
	1
	32.6
	18.4
	12.8
	12.3 (0.8)d
	17.4
(0.8)

	
	
	2
	32.1
	18.5
	12.6
	
	

	
	
	3
	31.6
	18.5
	12.8
	
	

	
	
	Avg. (SD)
	32.1 (0.5)
	18.5 (0.1)
	12.7 (0.1)
	
	

	
	2
	1
	32.6
	21.2
	15.6
	
	

	
	
	2
	31.9
	21.2
	15.6
	
	

	
	
	3
	31.7
	21.2
	15.6
	
	

	
	
	Avg. (SD)
	32.1 (0.5)
	21.2 (0.03)
	15.6 (0.01)
	
	

	
	3
	1
	32.4
	34.4
	16.0
	
	

	
	
	2
	32.2
	34.8
	15.9
	
	

	
	
	3
	32.1
	35.2
	15.8
	
	

	
	
	Avg. (SD)
	32.3 (0.1)
	34.8 (0.4)
	15.9 (0.1)
	
	

	
	Overall Avg. (SD)
	32.1 (0.3)
	19.8 (1.4)d
	14.7 (1.5)
	
	


a Values are based on dilution of the SARS-CoV-2 titered stock suspension (Avg. TCID50 = 105.25 per 0.1 mL or 1.24  105 PFU/0.1 mL) and based on 0.1 mL used for T0 and 0.1 mL used for Tf (total 0.2 mL).  TCID50/0.1 mL with SD = 1.22–2.60  105 and PFU/0.1 mL with SD = 0.85–1.82  105.  Estimated PFU/Sample = TCID50/Sample (corrected for dilution) 0.7.
b Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate samples except where noted.  The overall SD is based on the following equation: 
[image: ]
c SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the Tf values squared)/2, where Tf equals T12 or T24.
d Overall Avg. (SD) and Avg. CT (SD) are based on 2 positive replicate samples; one replicate had higher CT values (~34-35) and was not included in the average and SD or pooled SD.
[bookmark: _Hlk71795645]PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.


[bookmark: _Ref66621985]Table S3 RV-RT-PCR Results for SARS-CoV-2-Infected Vero E6 Cells with 1-hr Infection – Replicate Experiment
	Estimated PFU/ Samplea
	Sample Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 1-hr Infectionb
	Avg. CT (SD)c

	
	
	
	
	

	
	
	
	T0
	T12
	T24
	T12
	T24

	248
	1
	1
	29.2
	17.6
	11.4
	11.5 (0.3)
	16.8 (0.8)

	
	
	2
	29.2
	17.5
	11.5
	
	

	
	
	3
	29.0
	17.4
	11.4
	
	

	
	
	Avg. (SD)
	29.1 (0.1)
	17.5 (0.1)
	11.4 (0.1)
	
	

	
	2
	1
	29.5
	18.3
	13.9
	
	

	
	
	2
	29.6
	18.3
	14.0
	
	

	
	
	3
	29.4
	18.3
	13.8
	
	

	
	
	Avg. (SD)
	29.5 (0.1)
	18.3 (0.02)
	13.9 (0.1)
	
	

	
	3
	1
	29.3
	17.8
	12.5
	
	

	
	
	2
	29.5
	17.8
	12.4
	
	

	
	
	3
	29.6
	17.8
	12.4
	
	

	
	
	Avg. (SD)
	29.5 (0.2)
	17.8 (0.01)
	12.4 (0.04)
	
	

	
	Overall Avg. (SD)
	29.4 (0.2)
	17.9 (0.4)
	12.6 (1.1)
	
	

	25
	1
	1
	33.5
	21.8
	14.7
	12.7 (2.1)d
	21.3 (2.0)d

	
	
	2
	33.8
	22.2
	14.6
	
	

	
	
	3
	34.1
	22.3
	14.6
	
	

	
	
	Avg. (SD)
	33.8 (0.3)
	22.1 (0.3)
	14.7 (0.1)
	
	

	
	2
	1
	37.4
	38.9
	14.9
	
	

	
	
	2
	38.1
	37.7
	14.9
	
	

	
	
	3
	35.6
	37.1
	14.6
	
	

	
	
	Avg. (SD)
	37.1 (1.3)
	37.9 (0.9)
	14.8 (0.2)
	
	

	
	3
	1
	36.2
	24.4
	36.3
	
	

	
	
	2
	39.0
	24.7
	34.6
	
	

	
	
	3
	36.1
	24.2
	34.4
	
	

	
	
	Avg. (SD)
	37.1 (1.7)
	24.4 (0.3)
	35.1 (1.1)
	
	

	
	Overall Avg. (SD)
	36.0 (2.0)
	23.3 (1.0)d
	14.7 (0.1)d
	
	


[bookmark: _Ref63013278][bookmark: _Toc63989728]a Values are based on dilution of the SARS-CoV-2 titered stock suspension (Avg. TCID50 = 105.25 per 0.1 mL or 1.24  105 PFU/0.1 mL) and based on 0.1 mL used for T0 and 0.1 mL used for Tf (total 0.2 mL).  TCID50/0.1 mL with SD = 1.22–2.60  105 and PFU/0.1 mL with SD = 0.85–1.82  105.  Estimated PFU/Sample = TCID50/Sample (corrected for dilution) 0.7.
b Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate samples except where noted.  The overall SD is based on the following equation: 
[image: ]
c SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the Tf values squared)/2, where Tf equals T12 or T24.
d Overall Avg. (SD) and Avg. CT (SD) are based on 2 positive replicate samples; one replicate had high CT values (~34-36 or ~37-39) and was not included in the average and SD or pooled SD. 
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.



Table S4 Recovery Efficiency of SARS-CoV-2 from Swab Swatches
	Estimated Starting PFU/
Swatcha
	Swatch Replicate
	Recovered
PFU/
Swatchb
	Percent Recovery
(%)
	PFU for RV-RT-PCR Analysisc

	514
	1
	111
	21.5
	44.3

	
	2
	350
	68.1
	140.0

	
	3
	197
	38.3
	78.7

	
	Avg. (SD)
	219 (121)
	42.7 (23.6)
	87.7 (48.5)

	257
	1
	197
	76.6
	78.7

	
	2
	35
	13.6
	14.0

	
	3
	62
	24.2
	24.9

	
	Avg. (SD)
	98 (87)
	38.2 (33.7)
	39.2 (34.7)


a Values are based on dilutions from the SARS-CoV-2 stock titered for the experiment (TCID50 = 105.17/0.1 mL or ~1.03 ´ 105 PFU/0.1 mL), using 0.5 mL of either -3 or -3.3 log10 dilution per swab swatch.  TCID50/0.1 mL with SD = 0.99–2.17 ´ 105 and PFU/0.1 mL with SD = 0.69–1.52 ´ 105.  PFU/Swatch = TCID50/Swatch (corrected for dilution) 0.7.  
b Values are based on TCID50 analysis of extracts from the same swatch used for RV-RT-PCR analysis.  
c Values are based on TCID50 analysis of swatch extracts using 0.2 mL as the total volume since 0.1 mL was used for T0 and 0.1 mL was used T9 for RV-RT-PCR analysis. 
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; Avg. = Average; SD = Standard Deviation.


Table S5 RV-RT-PCR and TCID50 Results for SARS-CoV-2-Spiked Swab Swatches Processed and Used to Infect Vero E6 Cells with 2-hr Infection
	Estimated PFU/
Swatcha
	Swatch Replicate
	PFU for RV-RTPCR Analysisb
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. (SD) CTd

	
	
	
	
	T0
	T9
	

	514
	1
	44.3
	1
	32.4
	21.4
	11.2
(0.2)

	
	
	
	2
	32.7
	21.3
	

	
	
	
	3
	32.3
	21.3
	

	
	
	
	Avg. (SD)
	32.5 (0.2)
	21.3 (0.1)
	

	
	2
	140
	1
	32.1
	22.4
	9.8
(0.1)

	
	
	
	2
	32.1
	22.5
	

	
	
	
	3
	32.4
	22.4
	

	
	
	
	Avg. (SD)
	32.2 (0.1)
	22.4 (0.04)
	

	
	3
	78.7
	1
	31.8
	21.3
	10.5
(0.1)

	
	
	
	2
	31.9
	21.2
	

	
	
	
	3
	31.8
	21.4
	

	
	
	
	Avg. (SD)
	31.8 (0.1)
	21.3 (0.1)
	

	
	Avg. (SD)
	87.7 (48.5)
	Overall Avg. (SD)
	32.2 (0.3)
	21.7 (0.6)
	10.5 (0.6)

	257
	1
	78.7
	1
	33.2
	25.5
	7.6
(0.1)

	
	
	
	2
	32.9
	25.5
	

	
	
	
	3
	33.1
	25.5
	

	
	
	
	Avg. (SD)
	33.1 (0.2)
	25.5 (0.04)
	

	
	2
	14.0
	1
	33.7
	22.4
	11.2
(0.1)

	
	
	
	2
	33.8
	22.5
	

	
	
	
	3
	33.4
	22.5
	

	
	
	
	Avg. (SD)
	33.6 (0.2)
	22.5 (0.03)
	

	
	3
	24.9
	1
	33.4
	24.0
	9.4
(0.2)

	
	
	
	2
	33.4
	23.8
	

	
	
	
	3
	33.0
	23.9
	

	
	
	
	Avg. (SD)
	33.3 (0.2)
	23.9 (0.1)
	

	
	Avg. (SD) 
	39.2 (34.7)
	Overall Avg. (SD) 
	33.3 (0.3)
	24.0 (1.3)
	9.4 (1.6)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 = 105.17/0.1 mL or 1.03 ´ 105 PFU/0.1 mL).  Estimated PFU/Swatch = TCID50/Swatch (corrected for dilution) ´ 0.7.  
b Values are based on TCID50 analysis of swatch UF-retentates using 0.2 mL as the total volume since 0.1 mL was used for T0 and 0.1 mL was used T9 for RV-RTPCR analysis (see Table S4).
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swatches.  The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.  
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.

Table S6 Recovery Efficiency of SARS-CoV-2 from Swab Swatches – Replicate Experiment
	Estimated Starting PFU/
Swatcha
	Swatch Replicate
	Recovered
PFU/
Swatchb
	Percent Recovery
(%)
	PFU for RV-RT-PCR Analysisc

	134
	1
	62.2
	46.4
	24.9

	
	2
	>134
	>100
	>55.6

	
	3
	62.2
	46.4
	24.9

	
	Avg. (SD)
	62.2 (0)
	46.4 (0)
	24.9 (0)

	67
	1
	35.0
	52.2
	14.0

	
	2
	>67
	>100
	>28

	
	3
	19.7
	29.4
	7.9

	
	Avg. (SD)
	27.3 (10.8)
	40.8 (16.2)
	10.9 (4.3)


a Values are based on dilutions from the SARS-CoV-2 stock titered for the experiment (TCID50 104.6/0.1 mL or 2.68 ´ 104 PFU/0.1 mL), using 0.5 mL of either -3 or -3.3 log10 dilution per swab swatch. TCID50/0.1 mL with SD = 3.2–4.6  104 and PFU/0.1 mL with SD = 2.2–3.25  104.  Estimated PFU/Swatch = TCID50/Swatch (corrected for dilution) 0.7.  
b Values are based on TCID50 analysis of swatch UF-retentates from sample processing.  TCID50 values showing >100% recovery were not included in calculation of the average recovery (see text below for explanation).  
c Values are based on TCID50 analysis of swatch UF-retentates using 0.2 mL as the total volume since 0.1 mL was used for T0 and 0.1 mL was used T9 for RV-RT-PCR analysis. 
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; Avg. = Average; SD = Standard Deviation.

The recovery efficiency values  100% were not included in the calculation of average percent recovery (for 67 and 134 PFU/Swatch, one replicate for each viral level), because these values were inconsistent with the other swatch replicates, and likely represent technical error in swatch set-up or processing.  

Table S7 RV-RT-PCR and TCID50 Results for SARS-CoV-2-Spiked Swab Swatches Processed and Used to Infect Vero E6 Cells with 2-hr Infection – Replicate Experiment
	Estimated PFU/
Swatcha
	Swatch Replicate
	PFU for
RV-RTPCR Analysisb
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. CT (SD)d

	
	
	
	
	T0
	T9
	

	134
	1
	24.9
	1
	32.9
	23.1
	9.7 (0.09)

	
	
	
	2
	32.7
	23.2
	

	
	
	
	3
	33.0
	23.1
	

	
	
	
	Avg. (SD)
	32.9 (0.1)
	23.1 (0.04)
	

	
	2
	(>55.6)
	1
	34.1
	26.3
	7.6 (0.3)

	
	
	
	2
	33.5
	26.3
	

	
	
	
	3
	34.3
	26.4
	

	
	
	
	Avg. (SD)
	34.0 (0.4)
	26.3 (0.1)
	

	
	3
	24.9
	1
	33.4
	26.7
	6.8 (0.3)

	
	
	
	2
	33.1
	26.6
	

	
	
	
	3
	33.8
	26.6
	

	
	
	
	Avg. (SD)
	33.5 (0.4)
	26.6 (0.02)
	

	
	Avg. (SD)
	24.9 (0)
	Avg. (SD)
	33.4 (0.5)
	25.4 (1.7)
	8.1 (1.8)

	67
	1
	14.0
	1
	35.1
	26.8
	8.3 (0.1)

	
	
	
	2
	35.2
	26.7
	

	
	
	
	3
	35.0
	26.9
	

	
	
	
	Avg. (SD)
	35.1 (0.1)
	26.8 (0.1)
	

	
	2
	(>28)
	1
	35.4
	23.7
	11.4 (0.3)

	
	
	
	2
	35.4
	23.8
	

	
	
	
	3
	34.6
	23.7
	

	
	
	
	Avg. (SD)
	35.1 (0.5)
	23.7 (0.02)
	

	
	3
	7.9
	1
	35.5
	35.9
	-0.5 (0.2)

	
	
	
	2
	35.6
	36.2
	

	
	
	
	3
	35.4
	35.8
	

	
	
	
	Avg. (SD)
	35.5 (0.1)
	36.0 (0.2)
	

	
	Avg. (SD)
	10.9 (4.3)
	Avg. (SD) (3 Reps)
	35.2 (0.3)
	28.8 (5.5)
	6.4 (5.3)

	
	
	
	Avg. (SD) (2 Reps)
	35.1 (0.3)
	25.3 (1.7)
	9.8 (1.7)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 104.6/0.1 mL or 2.68  104 PFU/0.1 mL).  Estimated PFU/Swatch = TCID50/Swatch (corrected for dilution)  0.7.  
b Values are based on TCID50 analysis of swatch UF-retentates using 0.2 mL as the total volume since 0.1 mL was used for T0 and 0.1 mL was used T9 for RV-RTPCR analysis (see Table S6), where PFU/Swatch = TCID50/Swatch (corrected for dilution) ´ 0.7.  TCID50 values showing >100% recovery were not included in calculation of the average recovery. 
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swatches unless specified as 2 or 3 replicates (Reps). The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.  
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation; Reps = Replicates.

[bookmark: _Ref63462866][bookmark: _Toc63989733][bookmark: _Ref63015004][bookmark: _Toc63989734]Table S8 Recovery Efficiency of SARS-CoV-2 from Swabs 
	Estimated Starting PFU/
Swaba
	Swab Replicate
	Recovered
PFU/
Swabb
	Percent Recovery
(%)
	Estimated Avg. PFU for RV-RT-PCR Analysisc

	6200
	1
	6220
	100
	NA

	
	2
	1970
	31.6
	

	
	3
	1970
	31.6
	

	
	Avg. (SD)
	3390 (2460)
	54 (40)
	

	620
	1
	350
	56.2
	~220

	
	2
	111
	17.8
	

	
	3
	197
	31.6
	

	
	Avg. (SD)
	219 (121)
	35 (20)
	

	
	Avg. Percent Recovery
	44.8
	

	310
	
	Not Determined
	Not Determined
	~139

	62
	
	Not Determined
	Not Determined
	~28


a Values are based on dilutions from the SARS-CoV-2 stock titered for the experiment (TCID50 105.25/0.1 mL or 1.24 ´ 105 PFU/0.1 mL), using 0.5 mL of either -2 or -3 log10 dilution per swab, 6200 or 620 PFU, respectively.  TCID50/0.1 mL with SD = 1.32–2.40 ´ 105 and PFU/0.1 mL with SD = 0.92–1.68 ´ 105.  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7.
b Values are based on TCID50 analysis of UF-retentates from replicate swabs.  Avg. and SD are based on three replicate PFU/Swab values for each viral dilution tested. 
c Values are based on actual measurement of recovered virus by TCID50 analysis for swabs spiked with 6200 and 620 PFU and calculated for swabs spiked with 310 or 62 PFU using an average recovery efficiency (determined from the other virus dilutions).  Recovered PFU in ~0.2 mL were split between T0 and T9 swab sample wells. 
NA: This viral dilution was not used to spike swab samples. 
Not Determined: Recovery efficiency was not determined directly from these viral dilutions. 
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; Avg. = Average; SD = Standard Deviation; NA = Not Applicable.


Table S9 RV-RT-PCR Results (N1 Assay) for SARS-CoV-2-Spiked Swabs Processed and         Used to Infect Vero E6 Cells with 2-hr Infection 
	Estimated Starting PFU/
Swaba
	Estimated Avg. PFU Recoveredb
	Swab Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. DCT (SD)d

	
	
	
	
	T0
	T9
	

	620
	220
	1
	1
	31.0
	20.7
	10.2 (0.1)

	
	
	
	2
	30.9
	20.8
	

	
	
	
	3
	31.1
	20.9
	

	
	
	
	Avg. (SD)
	31.0 (0.1)
	20.8 (0.1)
	

	
	
	2
	1
	30.7
	19.0
	11.6 (0.1)

	
	
	
	2
	30.6
	19.2
	

	
	
	
	3
	30.6
	19.0
	

	
	
	
	Avg. (SD)
	30.7 (0.1)
	19.0 (0.1)
	

	
	
	3
	1
	31.4
	20.5
	11.1 (0.2)

	
	
	
	2
	31.3
	20.3
	

	
	
	
	3
	31.3
	19.9
	

	
	
	
	Avg. (SD) 
	31.4 (0.1)
	20.2 (0.3)
	

	
	
	Overall Avg. (SD)
	31.0 (0.3)
	20.0 (0.8)
	11.0 (0.6)

	310
	139
	1
	1
	32.1
	21.1
	11.0 (0.1)

	
	
	
	2
	31.9
	21.1
	

	
	
	
	3
	32.1
	21.0
	

	
	
	
	Avg. (SD)
	32.0 (0.2)
	21.0 (0.1)
	

	
	
	2
	1
	32.3
	21.5
	10.9 (0.2)

	
	
	
	2
	32.4
	21.0
	

	
	
	
	3
	31.9
	21.5
	

	
	
	
	Avg. (SD)
	32.2 (0.2)
	21.3 (0.3)
	

	
	
	3
	1
	31.8
	21.0
	10.9 (0.1)

	
	
	
	2
	31.8
	20.9
	

	
	
	
	3
	31.9
	20.9
	

	
	
	
	Avg. (SD) 
	31.9 (0.1)
	21.0 (0.08)
	

	
	
	Overall Avg. (SD)
	32.0 (0.2)
	21.1 (0.2)
	10.9 (0.2)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 105.25/0.1 mL or 1.24 ´ 105 PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7.  
b Avg. values are based on SARS-CoV-2 recovery determined from replicate swab samples (see Table S8).
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swabs.  The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD, which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.


Table S9 RV-RT-PCR Results (N1 Assay) for SARS-CoV-2-Spiked Swabs Processed and         Used to Infect Vero E6 Cells with 2-hr Infection (Cont’d)
	Estimated Starting PFU/
Swaba
	Estimated Avg. PFU Recoveredb
	Swab Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. DCT (SD)d

	
	
	
	
	T0
	T9
	

	62
	28
	1
	1
	35.4
	22.2
	13.4 (0.4)

	
	
	
	2
	35.1
	22.2
	

	
	
	
	3
	36.1
	22.2
	

	
	
	
	Avg. (SD)
	35.5 (0.5)
	22.2 (0.03)
	

	
	
	2
	1
	35.4
	22.5
	12.5 (0.3)

	
	
	
	2
	35.2
	22.5
	

	
	
	
	3
	34.4
	22.6
	

	
	
	
	Avg. (SD)
	35.0 (0.5)
	22.5 (0.1)
	

	
	
	3
	1
	35.2
	23.3
	12.2 (0.4)

	
	
	
	2
	36.1
	23.2
	

	
	
	
	3
	35.0
	23.2
	

	
	
	
	Avg. (SD)
	35.4 (0.6)
	23.2 (0.04)
	

	
	
	Overall Avg. (SD)
	35.3 (0.5)
	22.7 (0.5)
	12.7 (0.6)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 105.25/0.1 mL or 1.24 ´ 105 PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7.  
b Avg. values are based on SARS-CoV-2 recovery determined from replicate swab samples (see Table S8).
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swabs.  The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD, which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.


[bookmark: _Ref63463894][bookmark: _Toc63989735]Table S10 RV-RT-PCR Results (N2 Assay) for SARS-CoV-2-Spiked Swabs Processed and         Used to Infect Vero E6 Cells with 2-hr Infection
	Estimated Starting PFU/
Swaba
	Estimated Avg. PFU Recoveredb
	Swab Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. DCT (SD)d

	
	
	
	
	T0
	T9
	

	620
	220
	1
	1
	30.1
	19.4
	10.7 (0.1)

	
	
	
	2
	30.2
	19.4
	

	
	
	
	3
	30.2
	19.5
	

	
	
	
	Avg. (SD)
	30.1 (0.1)
	19.4 (0.1)
	

	
	
	2
	1
	29.9
	17.8
	12.0 (0.1)

	
	
	
	2
	29.9
	17.9
	

	
	
	
	3
	29.8
	17.8
	

	
	
	
	Avg. (SD)
	29.9 (0.1)
	17.8 (0.04)
	

	
	
	3
	1
	31.0
	19.2
	11.7 (0.2)

	
	
	
	2
	30.7
	19.2
	

	
	
	
	3
	30.8
	18.9
	

	
	
	
	Avg. (SD)
	30.8 (0.2)
	19.1 (0.2)
	

	
	
	Overall Avg. (SD)
	30.3 (0.4)
	18.8 (0.7)
	11.5 (0.6)

	310
	139
	1
	1
	31.3
	19.9
	11.3 (0.2)

	
	
	
	2
	31.3
	20.1
	

	
	
	
	3
	31.1
	19.7
	

	
	
	
	Avg. (SD)
	31.2 (0.1)
	19.9 (0.2)
	

	
	
	2
	1
	31.6
	20.7
	11.0 (0.1)

	
	
	
	2
	31.6
	20.5
	

	
	
	
	3
	31.7
	20.6
	

	
	
	
	Avg. (SD)
	31.6 (0.04)
	20.6 (0.1)
	

	
	
	3
	1
	31.2
	19.8
	11.4 (0.1)

	
	
	
	2
	31.1
	19.7
	

	
	
	
	3
	31.2
	19.7
	

	
	
	
	Avg. (SD)
	31.1 (0.1)
	19.8 (0.05)
	

	
	
	Overall Avg. (SD)
	31.3 (0.2)
	20.1 (0.4)
	11.2 (0.2)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 105.25/0.1 mL or 1.24 ´ 105 PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7.
b Avg. values are based on SARS-CoV-2 recovery determined from replicate swab samples (see Table S8).
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swabs.  The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD, which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.


Table S10 RV-RT-PCR Results (N2 Assay) for SARS-CoV-2-Spiked Swabs Processed and         Used to Infect Vero E6 Cells with 2-hr Infection (Cont’d)
	Estimated Starting PFU/
Swaba
	Estimated Avg. PFU Recoveredb
	Swab Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. DCT (SD)d

	
	
	
	
	T0
	T9
	

	62
	28
	1
	1
	34.6
	21.1
	13.7
(0.3)

	
	
	
	2
	34.3
	20.9
	

	
	
	
	3
	35.2
	21.0
	

	
	
	
	Avg. (SD)
	34.7 (0.4)
	21.0 (0.1)
	

	
	
	2
	1
	34.3
	21.3
	12.9
(0.1)

	
	
	
	2
	34.0
	21.2
	

	
	
	
	3
	34.2
	21.3
	

	
	
	
	Avg. (SD)
	34.2 (0.2)
	21.3 (0.1)
	

	
	
	3
	1
	34.8
	22.4
	13.0
(0.4)

	
	
	
	2
	35.9
	22.4
	

	
	
	
	3
	35.5
	22.3
	

	
	
	
	Avg. (SD)
	35.4 (0.6)
	22.4 (0.1)
	

	
	
	Overall Avg. (SD)
	34.7 (0.7)
	21.6 (0.6)
	13.1 (0.5)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 105.25/0.1 mL or ~1.24 ´ 105 PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7.
b Avg. values are based on SARS-CoV-2 recovery determined from replicate swab samples (see Table S8).
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swabs.  The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD, which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.


[bookmark: _Ref63464443][bookmark: _Toc63989738]Table S11 Recovery Efficiency of SARS-CoV-2 from Swabs – Replicate Experiment
	Estimated Starting PFU/
Swaba
	Swab Replicate
	Recovered
PFU/
Swabb
	Percent Recovery
(%)
	Estimated Avg. PFU
for RV-RT-PCR Analysisc

	3500
	1
	1970
	56
	NA

	
	2
	3500
	100
	

	
	3
	>3500
	>100
	

	
	Avg. (SD)
	2730 (1080)
	78 (31)
	

	350
	1
	197
	56
	NA

	
	2
	111
	32
	

	
	3
	>350
	>100
	

	
	Avg. (SD)
	154 (61)
	44 (17)
	

	
	Avg. Percent Recovery
	61
	

	175
	
	Not Determined
	Not Determined
	~107

	35
	
	Not Determined
	Not Determined
	~21

	18
	
	Not Determined
	Not Determined
	~11


a Values are based on dilutions from the SARS-CoV-2 stock titered for the experiment (TCID50 105/0.1 mL or ~7 ´ 104 PFU/0.1 mL), using 0.5 mL of either -2 or -3 log10 dilution per swab, 3500 or 350 PFU, respectively. TCID50/0.1 mL with SD = 0.71–1.42 ´ 105 and PFU/0.1 mL with SD = 4.95–9.90 ´ 105.  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7.
b Values are based on TCID50 analysis of UF-retentates from replicate swabs.  Avg. and SD are based on two replicate PFU/Swab values for each viral dilution tested.  TCID50 values showing >100% recovery were not included in calculation of the average recovery. 
c Values are based on actual measurement of recovered virus by TCID50 analysis for swabs spiked with 3500 and 350 PFU and calculated for swabs spiked with 175, 35 or 18 PFU using an average recovery efficiency (determined from the other virus dilutions).  Recovered PFU were split between T0 and T9 swab sample wells.
NA: This viral dilution was not used to spike swab samples. 
Not Determined: Recovery efficiency was not determined directly from these viral dilutions.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; Avg. = Average; SD = Standard Deviation; NA = Not Applicable. 


As for swab swatches, individual swab sample replicates with percent recovery determined to be  100% were not included in the calculation of an average % recovery.

[bookmark: _Ref63464699][bookmark: _Toc63989739]Table S12 RV-RT-PCR Results (N1 Assay) for SARS-CoV-2-Spiked Swabs Processed and         Used to Infect Vero E6 Cells with 2-hr Infection –Replicate Experiment
	Estimated Starting PFU/
Swaba
	Estimated Avg. PFU Recoveredb
	Swab Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. DCT (SD)d

	
	
	
	
	T0
	T9
	

	175
	107
	1
	1
	29.8
	19.1
	10.9 (0.1)

	
	
	
	2
	30.1
	19.1
	

	
	
	
	3
	30.0
	19.0
	

	
	
	
	Avg. (SD)
	30.0 (0.2)
	19.1 (0.03)
	

	
	
	2
	1
	30.3
	17.8
	12.5 (0.1)

	
	
	
	2
	30.4
	17.8
	

	
	
	
	3
	30.2
	17.9
	

	
	
	
	Avg. (SD)
	30.3 (0.1)
	17.8 (0.06)
	

	
	
	3
	1
	29.9
	19.1
	10.8 (0.1)

	
	
	
	2
	29.8
	19.2
	

	
	
	
	3
	29.9
	18.9
	

	
	
	
	Avg. (SD)
	29.9 (0.04)
	19.1 (0.1)
	

	
	
	Overall Avg. (SD)
	30.0 (0.2)
	18.7 (0.6)
	11.4 (0.8)

	35
	21
	1
	1
	32.9
	20.2
	12.9 (0.2)

	
	
	
	2
	33.3
	20.1
	

	
	
	
	3
	32.9
	20.3
	

	
	
	
	Avg. (SD)
	33.1 (0.2)
	20.2 (0.1)
	

	
	
	2
	1
	33.6
	20.1
	13.6 (0.2)

	
	
	
	2
	34.1
	20.2
	

	
	
	
	3
	33.6
	20.2
	

	
	
	
	Avg. (SD)
	33.8 (0.3)
	20.2 (0.04)
	

	
	
	3
	1
	32.7
	19.4
	13.5 (0.3)

	
	
	
	2
	32.7
	19.3
	

	
	
	
	3
	33.4
	19.5
	

	
	
	
	Avg. (SD)
	32.9 (0.4)
	19.4 (0.1)
	

	
	
	Overall Avg. (SD)
	33.3 (0.5)
	19.9 (0.4)
	13.3 (0.4)

	18
	11
	1
	1
	32.8
	36.3
	-2.8 (0.5)

	
	
	
	2
	33.7
	36.0
	

	
	
	
	3
	33.9
	36.5
	

	
	
	
	Avg. (SD)
	33.5 (0.6)
	36.3 (0.3)
	

	
	
	2
	1
	32.6
	35.0
	-2.0 (0.2)

	
	
	
	2
	33.0
	34.9
	

	
	
	
	3
	32.8
	34.5
	

	
	
	
	Avg. (SD)
	32.8 (0.2)
	34.8 (0.3)
	

	
	
	3
	1
	33.5
	35.8
	-4.5 (1.5)

	
	
	
	2
	33.0
	40.0
	

	
	
	
	3
	33.8
	37.9
	

	
	
	
	Avg. (SD)
	33.4 (0.4)
	37.9 (2.1)
	

	
	
	Overall Avg. (SD)
	33.2 (0.5)
	36.3 (1.7)
	-3.1 (1.4)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 105/0.1 mL or ~7 ´ 104  PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7. 
b Avg. values are based on SARS-CoV-2 recovery determined from replicate swab samples (see Table S11).
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swabs.  The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD, which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation. 

[bookmark: _Ref63464976][bookmark: _Toc63989740]Table S13 RV-RT-PCR Results (N2 Assay) for SARS-CoV-2-Spiked Swabs Processed and         Used to Infect Vero E6 Cells With 2-hr Infection – Replicate Experiment
	Estimated Starting PFU/
Swaba
	Estimated Avg. PFU Recoveredb
	Swab Replicate
	RT-PCR Replicate
	CT by Post-Infection Incubation Timepoint After 2-hr Infectionc
	Avg. DCT (SD)d

	
	
	
	
	T0
	T9
	

	175
	107
	1
	1
	28.3
	17.3
	11.1 (0.1)

	
	
	
	2
	28.3
	17.2
	

	
	
	
	3
	28.4
	17.0
	

	
	
	
	Avg. (SD)
	28.3 (0.1)
	17.2 (0.1)
	

	
	
	2
	1
	28.4
	15.6
	12.8 (0.1)

	
	
	
	2
	28.6
	15.7
	

	
	
	
	3
	28.6
	15.8
	

	
	
	
	Avg. (SD)
	28.5 (0.1)
	15.7 (0.07)
	

	
	
	3
	1
	28.5
	17.0
	11.5 (0.04)

	
	
	
	2
	28.4
	16.9
	

	
	
	
	3
	28.5
	17.0
	

	
	
	
	Avg. (SD)
	28.5 (0.04)
	16.9 (0.04)
	

	
	
	Overall Avg. (SD)
	28.4 (0.1)
	16.6 (0.7)
	11.8 (0.8)

	35
	21
	1
	1
	31.5
	18.0
	13.7 (0.1)

	
	
	
	2
	31.6
	17.9
	

	
	
	
	3
	31.8
	17.9
	

	
	
	
	Avg. (SD)
	31.6 (0.2)
	17.9 (0.1)
	

	
	
	2
	1
	32.5
	17.8
	14.4 (0.3)

	
	
	
	2
	31.8
	17.8
	

	
	
	
	3
	32.4
	17.8
	

	
	
	
	Avg. (SD)
	32.2 (0.4)
	17.8 (0.02)
	

	
	
	3
	1
	31.5
	17.3
	14.2 (0.2)

	
	
	
	2
	31.0
	17.0
	

	
	
	
	3
	31.4
	17.1
	

	
	
	
	Avg. (SD)
	31.3 (0.3)
	17.1 (0.1)
	

	
	
	Overall Avg. (SD)
	31.7 (0.5)
	17.6 (0.4)
	14.1 (0.4)

	18
	11
	1
	1
	31.7
	34.2
	-3.1 (0.5)

	
	
	
	2
	31.6
	35.5
	

	
	
	
	3
	31.7
	34.8
	

	
	
	
	Avg. (SD)
	31.7 (0.1)
	34.8 (0.7)
	

	
	
	2
	1
	31.0
	33.7
	-2.6 (0.2)

	
	
	
	2
	30.9
	33.5
	

	
	
	
	3
	31.3
	33.7
	

	
	
	
	Avg. (SD) 
	31.1 (0.2)
	33.6 (0.2)
	

	
	
	3
	1
	31.7
	34.4
	-3.3 (1.1)

	
	
	
	2
	31.8
	37.0
	

	
	
	
	3
	32.0
	34.1
	

	
	
	
	Avg. (SD)
	31.8 (0.1)
	35.1 (1.6)
	

	
	
	Overall Avg. (SD)
	31.5 (0.4)
	34.5 (1.1)
	-3.0 (0.7)


a Values are based on dilutions from a TCID50-titered SARS-CoV-2 stock (TCID50 105/0.1 mL or ~7 ´ 104 PFU/0.1 mL).  Estimated PFU/Swab = TCID50/Swab (corrected for dilution) ´ 0.7.
b Avg. values are based on SARS-CoV-2 recovery determined from replicate swab samples (see Table S11).
c Avg. and SD are based on triplicate RT-PCR analyses.  The overall Avg. and SD are based on three replicate swabs.  The overall SD is based on the following equation: 
[image: ]
d SD represents the pooled SD, which equals the square root of the following: (SD for T0 values squared plus the SD for the T9 values squared)/2.
PFU = Plaque Forming Units; TCID50 = 50% Tissue Culture Infectious Dose; CT = Cycle Threshold; Avg. = Average; SD = Standard Deviation.
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