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Glossary/Dictionary for Terms, Variables, and Acronyms Used to Present the DATA/Metadata


Yersinia pestis: The bacterium that causes plague infection.

Francisella tularensis: The bacterium that causes tularemia infection.

Spores: Spores are hardy dormant forms of bacteria that can survive harsh environmental conditions.

Non-Spore Forming: The bacteria that do not form spores and remain as vegetative cells.

Sponge-stick: A sampling device/tool to collect samples from non-porous surfaces.

SS: Sponge-stick

Aliquot: A small volume of liquid withdrawn/taken out from the total volume for analysis.

mL: Milliliter. 

µL: Microliter.

CFU: Colony Forming Unit.

ATD: Arizona Test Dust.

MicroFunnel Filter: MicroFunnel Filter is a plastic assembly for membrane filter-based filtration of bacterial suspension. The membrane filter is then transferred onto a growth medium plate and incubated at an optimum growth temperature. After incubation, the colonies formed of bacterial (here, Yersinia pestis and Francisella tularensis) growth are counted to determine the number of bacteria present in a sample.

RV: Rapid Viability.

T0: Time Zero: Taking out an aliquot of culture suspension for DNA extraction at Zero hour incubation time for bacterial (Yersinia pestis) growth – no incubation, i.e., immediately after mixing the sample in a growth medium and shaking but before incubating at an optimum growth temperature.

T24: Time 24 hours: Taking out an aliquot of culture suspension for DNA extraction after 24 hours of incubation time for bacterial (Yersinia pestis) growth at an optimum growth temperature.

Polymerase: This catalyst (in this work, DNA polymerase enzyme) synthesizes DNA and amplifies (makes copies of) the DNA.

PCR:  Polymerase Chain Reaction. This is an assay used to detect presence of deoxyribo nucleic acid (DNA) of any biological organism or entity, including disease causing microorganisms/germs (including bioterrorism agents), from a sample. DNA polymerase generates copies of the original DNA. In this PCR assay, the DNA polymerase enzyme uses nucleotides (building blocks of DNA), and forward and reverse primers (short nucleotide sequence pieces within the same part of the gene that is amplified). The primers prime PCR to amplify the original 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. The probe binds in between the forward and the reverse primers on the gene part DNA to be amplified. As the part of the target gene (DNA) undergoes amplification, this probe gets degraded/chewed up and 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 specific 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 Yersinia pestis cells in a sample.  

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

CT(T24): PCR cycle threshold value for the T24 aliquot PCR analysis.

∆CT: A change (∆) in the PCR cycle threshold (CT) number between two conditions. In the RV-PCR method, PCR assay is performed before and after incubation for bacterial growth, and the CT values are measured. The CT value of the PCR assay performed after incubation/growth (Time 24 hours, T24) 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) 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 Yersinia pestis cells in a sample.  

Avg: Average.

SD: Standard Deviation. 

ND: Not Detected. 

Avg (SD): Average (Standard Deviation) calculated from triplicate aliquots from each sample timepoint (e.g., T0, T24) DNA extract. 

YC2 PCR Assay:  This assay targets and amplifies a specific segment of nucleic acid on the chromosome of Yersinia pestis.
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Data/Metadata

Tables
Table 1. Recovery of viable Y. pestis cells after vortexing at different speeds. 
	Experiment
	Condition
	
Total CFUs Recovered
Avg. ± SDa
	Pairwise T-test P-values
Compared to:

	
	
	
	No Speed
	Half Speed
	Top Speed

	Initial Experiment
	No (Speed) Vortexing
	5610 ± 1510
	NA
	0.58
	0.92

	
	
	5770 ± 440
	
	
	

	
	
	5100 ± 2190
	
	
	

	
	Avg. ± Overall SD
	5500 ± 1380
	
	
	

	
	Half Speed Vortexing
	7530 ± 1400
	0.58
	NA
	0.76

	
	
	3350 ± 950
	
	
	

	
	
	4180 ± 150
	
	
	

	
	Avg. ± Overall SD
	5020 ± 2100
	
	
	

	
	Top Speed Vortexing
	5190 ± 810
	0.92
	0.76
	NA

	
	
	5690 ± 730
	
	
	

	
	
	5440 ± 1050
	
	
	

	
	Avg. ± Overall SD
	5440 ± 790
	
	
	

	Replicate Experiment
	No (Speed) Vortexing
	16800 ± 3100
	NA
	0.36
	0.78

	
	
	10200 ± 1700
	
	
	

	
	
	15700 ± 3500
	
	
	

	
	Avg. ± Overall SD
	14200 ± 4000
	
	
	

	
	Half Speed Vortexing
	12400 ± 500
	0.36
	NA
	0.61

	
	
	16100 ± 1600
	
	
	

	
	
	18800 ± 800
	
	
	

	
	Avg. ± Overall SD
	15800 ± 3000
	
	
	

	
	Top Speed Vortexing
	16200 ± 1400
	0.78
	0.61
	NA

	
	
	13600 ± 2400
	
	
	

	
	
	14200 ± 2200
	
	
	

	
	Avg. ± Overall SD 
	14700 ± 2200
	
	
	



a The average (Avg.) and standard deviation (SD) are based on triplicate dilution plating for each triplicate sample for each vortexing condition.  Total CFU are determined from a total sample volume of 25.1 mL. The Overall SD is calculated for the Avg. CFU per vortexing condition as described in the Materials and Methods section. Negative controls showed non-detect results (data not shown).

Table 2. Recovery of viable Y. pestis cells from SS inoculated at the 103-cell level (2100 ± 100 CFU/SS for Experiment 1, 1780 ± 160 CFU/SS for Experiment 2, and 1350 ± 80 CFU/SS for Experiment 3) after no-hold time and 48-hour hold time at 4°C. 

	Hold Time
	Sample Replicate
	Total CFUs Recovereda

	
	
	Expt. 1
	Expt. 2
	Expt. 3

	0-Hour Hold
	1
	1390 ± 150
	1130 ± 200
	1110 ± 370

	
	2
	2000 ± 70
	1220 ± 110
	1500 ± 300

	
	3
	1600 ± 130
	910 ± 230
	950 ± 150

	
	4
	-
	-
	970 ± 140

	
	5
	-
	-
	1540 ± 320

	
	Avg. ± SD
	1660 ± 290
(80% ± 14%)
	1090 ± 210
(61% ± 12%)
	1210 ± 350
(90% ± 26%)

	48-Hour Hold
	1
	780 ± 70
	1720 ± 200
	990 ± 210

	
	2
	910 ± 40
	1330 ± 80
	830 ± 270

	
	3
	580 ± 50
	1240 ± 150
	1060 ± 80

	
	4
	-
	-
	780 ± 230

	
	5
	-
	-
	820 ± 100

	
	Avg. ± SD
	760 ± 150
	1430 ± 260
	900 ± 260

	
	
	(37% ± 7%)
	(80% ± 15%)
	(67% ± 19%)

	T-test
	
	P = 0.011
	P = 0.119
	P = 0.052


a The average (Avg.) is based on triplicate samples for Experiments 1 and 2 and five replicate samples for Experiment 3.  Plate counts from replicate 100-µL aliquots were averaged and multiplied by the total volume recovered for each sample (ranging from 1.7-3.3 mL) to determine the “Total CFUs Recovered”. Each sample replicate shows the Avg. Total CFUs Recovered ± one standard deviation (SD). The Overall SD is calculated as described in the Materials and Methods section for the Avg. CFU recovered per hold-time treatment. Negative controls showed non-detect results (data not shown).


Table 3. Recovery of viable Y. pestis cells from SS inoculated at 102-cell and 103-cell levels. 
	Experiment
	Method
	Total CFUs Recovered

	
	
	102-cell levela
	103-cell levelb

	Experiment 1
	High Throughput Method 
	130
	1530 ± 80

	
	
	157
	870 ± 260

	
	
	135
	1250 ± 180

	
	
	120
	1360 ± 40

	
	Avg. (SD)
	136 ± 16
(40% ± 5%)
	1250 ± 290
(37% ± 9%)

	
	Stomacher-Based Method
	137
	1590 ± 30

	
	
	--
	1580 ±110

	
	
	131
	2160 ± 20

	
	
	138
	1660 ± 440

	
	Avg. (SD)
	135 ± 4
(40% ± 1%)
	1780 ± 320
(52% ± 9%)

	
	
	P = 0.99
	P = 0.046

	Experiment 2
	High Throughput Method 
	93
	760 ± 40

	
	
	60
	990 ± 140

	
	
	67
	940 ±180

	
	
	76
	980 ±100

	
	Avg. (SD)
	74 ± 14
(39% ± 7%)
	920 ±150
(48% ± 8%)

	
	Stomacher-Based Method
	59
	1320 ± 160

	
	
	111
	1170 ± 280

	
	
	71
	1620 ± 800

	
	
	169
	1370 ± 210

	
	Avg. (SD)
	103 ± 50
(54% ± 26%)
	1370 ± 260
(72% ± 10%)

	
	
	P = 0.31
	P = 0.0057

	Experiment 3
	High Throughput Method 
	160
	2210 ± 160

	
	
	161
	1940 ± 260

	
	
	132
	2310 ± 230

	
	
	147
	2460 ± 230

	
	Avg. (SD)
	150 ± 14
(40% ± 4%)
	2230 ± 230
(60% ± 6%)

	
	Stomacher-Based Method
	126
	2230 ± 180

	
	
	200
	2280 ± 450

	
	
	231
	2370 ± 280

	
	
	211
	3110 ± 320

	
	Avg. (SD)
	192 ± 46
(52% ± 12%)
	2500 ± 460
(67% ± 12%)

	
	
	P = 0.13
	P = 0.30


a For the 102-cell level, the total volume of the final concentrate was distributed across 2 to 4 plates, and the total CFU recovery was determined as the sum of the CFU for all sample plates. The average (Avg.) is based on four replicate samples for each treatment except for Expt. 1 for the “Stomacher-Based Method” which is based on triplicate samples since one sample was lost during processing.  Each experiment shows the average total CFUs recovered (Avg.) ± one standard deviation (SD) for each method. The percent recovery is relative to the CFU of the inoculum (corrected for dilution).  For the 102-cell levels, the inocula were: 340 ± 30 CFU/SS for Experiment 1; 190 ± 20 CFU/SS for Experiment 2; and 370 ± 10 CFU/SS for Experiment 3.  One negative control plate (out of 6) in the first experiment had a single colony.  All other negative controls showed non-detect results (data not shown). 
b For the 103-cell level, plate counts from triplicate 100-µL aliquots were averaged and multiplied by the total volume recovered for each sample (ranging from 2.5-3.4 mL for the HTM and 2.9-6.4 mL for the stomacher method) to determine the “Total CFUs Recovered”, except for Expt. 3 for the “Stomacher-Based Method” which used four replicate plates (with 100 mL per plate) to calculate the average and standard deviation. The “SD” is the “Overall SD” described in the Materials and Methods section. The percent recovery is relative to the CFU of the inoculum (corrected for dilution). For the  103-cell level, the inocula were: 3410 ± 320 CFU/SS for Experiment 1; 1900 ± 150 CFU/SS for Experiment 2; and 3710 ± 120 CFU/SS for Experiment 3. Negative controls showed non-detect results (data not shown).



Table 4. RV-PCR analysis of two Y. pestis cell levels (220 ± 20 CFU and 19 ± 6 CFU) from the first replicate experiment of the HT SS sample processing method.
	Inoculum Level
	Treatment
	Sample Replicate
	Avg. (SD) CTa 
	Avg. (SD)b
DCT 

	
	
	
	T0
	T24
	

	220 ± 20 CFU

	With ATD
	1
	41.1 (0.7)
	27.9 (0.1)
	13.2 (0.7)

	
	
	2
	39.4 (1.1)
	28.9 (0.7)
	10.5 (1.3)

	
	
	3
	38.2 (0.1)
	28.3 (0.7)
	9.9 (0.7)

	
	
	4
	39.6 (2.3)
	26.6 (0.1)
	13.0 (2.3)

	
	
	Avg. 
(Overall SD)
	39.6 
(1.6)
	27.9 
(1.0) 
	11.7 
(1.9)

	
	Without ATD
	1
	41.3 (0.4)
	28.6 (0.4)
	12.7 (0.6)

	
	
	2
	41.7 (0.7)
	27.4 (0.3)
	14.3 (0.8)

	
	
	3
	40.7 (1.7)
	25.4 (0.6)
	15.3 (1.8)

	
	
	4
	37.2 (0.6)
	26.5 (1.0)
	10.7 (1.2)

	
	
	Avg. 
(Overall SD)
	40.2 
(2.0)
	27.0 
(1.3)
	13.2 
(2.1)

	19 ± 6 CFU
	With ATD
	1
	ND (NA)
	29.5 (0.5)
	15.5 (0.5)

	
	
	2
	ND (NA)
	32.4 (0.5)
	12.6 (0.5)

	
	
	3
	ND (NA)
	31.0 (1.6)
	14.0 (1.6)

	
	
	4
	ND (NA)
	29.1 (0.2)
	15.9 (0.2)

	
	
	Avg. 
(Overall SD)
	ND 
(NA)
	30.5 
(1.5)
	14.5 
(1.5)

	
	Without ATD
	1
	ND (NA)
	31.9 (0.8)
	13.1 (0.8)

	
	
	2
	38.7 (0.5)
	34.0 (1.4)
	4.7 (1.5)

	
	
	3
	ND (NA)
	31.9 (1.4)
	13.1 (1.4)

	
	
	4
	ND (NA)
	30.4 (0.3)
	14.6 (0.3)

	
	
	Avg. 
(Overall SD)
	43.4 
(2.9)
	32.0 
(1.6)
	11.4 
(4.2)



a “Avg.” indicates average and “SD” indicates standard deviation of triplicate PCR replicates for each replicate sample. “ND” indicates not detected and “NA” indicates not applicable.  To calculate DCT, samples with ND were set to “45” which was the number of PCR cycles used; the standard deviation was set to “0” for these samples to calculate the “Overall SD”.  Negative controls from duplicates with and without ATD addition showed non-detect results (data not shown).
b Standard deviation for Avg. DCT calculated as the indeterminate error for the difference Avg. CT (T0) – Avg. CT (T24), that is the square root (SQRT) of the sum of each standard deviation squared, i.e., SQRT[(SD T0)2 + (SD T24)2].

Table 5. RV-PCR analysis of two Y. pestis cell levels (235 ± 22 and 22 ± 7 cells) from the second replicate experiment of the HT SS sample processing method. 
	Inoculum Level
	Treatment
	Sample Replicate
	Avg. (SD) CTa
	Avg. (SD)b 
DCT

	
	
	
	T0
	T24
	

	235 ± 22 
CFU

	With ATD
	1
	40.1 (1.1)
	24.5 (0.2)
	15.6 (1.1)

	
	
	2
	38.3 (0.8)
	25.0 (0.1)
	13.3 (0.8)

	
	
	3
	ND (NA)
	28.5 (0.2)
	16.5 (0.2)

	
	
	4
	ND (NA)
	24.8 (0.3)
	20.2 (0.3)

	
	
	Avg. 
(Overall SD)
	42.1
(3.2)
	25.7
(1.7)
	16.4 
(2.7)

	
	Without ATD
	1
	41.4 (0.6)
	26.0 (0.2)
	15.4 (0.6)

	
	
	2
	ND (NA)
	26.4 (0.3)
	18.6 (0.3)

	
	
	3
	39.3 (0.1)
	25.2 (0.2)
	14.1 (0.2)

	
	
	4
	40.4 (0.5)
	26.1 (0.2)
	14.2 (0.5)

	
	
	Avg. 
(Overall SD)
	41.5
(2.3)
	25.9
(0.5)
	15.6 
(1.9)

	22 ± 7 
CFU
	With ATD
	1
	ND (NA)
	29.4 (0.1)
	15.6 (0.1)

	
	
	2
	ND (NA)
	30.3 (0.1)
	14.7 (0.1)

	
	
	3
	40.1 (1.1)
	33.0 (0.03)
	7.1 (1.1)

	
	
	4
	38.3 (0.9)
	31.5 (0.1)
	6.8 (0.9)

	
	
	Avg. 
(Overall SD)
	42.1 
(3.2)
	31.1 
(1.5)
	11.0 
(4.3)

	
	Without ATD
	1
	ND (NA)
	32.1 (0.1)
	12.9 (0.1)

	
	
	2
	ND (NA)
	34.1 (0.04)
	10.9 (0.04)

	
	
	3
	40.5 (0.9)
	34.0 (0.2)
	6.5 (0.9)

	
	
	4
	ND (NA)
	30.1 (0.2)
	14.9 (0.2)

	
	
	Avg. 
(Overall SD)
	43.9
(2.1)
	32.6
(1.7)
	11.3 
(3.3)


a “Avg.” indicates average and “SD” indicates standard deviation of triplicate PCR replicates for each replicate sample. “ND” indicates not detected and “NA” indicates not applicable.  To calculate DCT, samples with “ND” were set to “45” which was the number of PCR cycles used; the standard deviation was set to “0” for these samples to calculate the “Overall SD”. Negative controls from duplicates with and without ATD addition showed non-detect results (data not shown).
b Standard deviation for Avg. DCT calculated as the indeterminate error for the difference Avg. CT (T0) – Avg. CT (T24), that is the square root (SQRT) of the sum of the individual standard deviations squared, i.e., SQRT[(SD T0)2 + (SD T24)2]. 


Table 6. Recovery of viable F. tularensis cells after vortexing at different speeds. 
	Experiment
	Condition
	
Total CFUs Recovered
Avg. ± SDa
	Pairwise T-test P-values
Compared to:

	
	
	
	No Speed
	Half Speed
	Top Speed

	Initial Experiment
	No (Speed) Vortexing
	14200 ± 1600
	NA
	0.21
	0.49

	
	
	16100 ±1200
	
	
	

	
	
	15800 ±1500
	
	
	

	
	Avg. ± Overall SD
	15400 ± 1200
	
	
	

	
	Half Speed Vortexing
	17100 ± 2300
	0.21
	NA
	0.29

	
	
	15700 ± 600
	
	
	

	
	
	16400 ± 500
	
	
	

	
	Avg. ± Overall SD
	16400 ± 1400
	
	
	

	
	Top Speed Vortexing
	15500 ± 1900
	0.49
	0.29
	NA

	
	
	16300 ± 2200
	
	
	

	
	
	15700 ± 200
	
	
	

	
	Avg. ± Overall SD
	15800 ± 1500
	
	
	

	Replicate Experiment
	No (Speed) Vortexing
	11800 ± 320
	NA
	0.91
	0.70

	
	
	12400 ± 1200
	
	
	

	
	
	11000 ± 1200
	
	
	

	
	Avg. ± Overall SD
	11700 ± 1100
	
	
	

	
	Half Speed Vortexing
	11600 ± 1700
	0.91
	NA
	0.95

	
	
	13500 ± 1000
	
	
	

	
	
	10400 ± 800
	
	
	

	
	Avg. ± Overall SD
	11800 ± 1800
	
	
	

	
	Top Speed Vortexing
	11700 ± 600
	0.70
	0.95
	NA

	
	
	12000 ± 1800
	
	
	

	
	
	11900 ± 1200
	
	
	

	
	Avg. ± Overall SD 
	11900 ± 1150
	
	
	



a The average (Avg.) and standard deviation (SD) are based on triplicate dilution plating for each triplicate sample for each vortexing condition.  Total CFU are determined from a total sample volume of 10 mL. The Overall SD is calculated for the Avg. CFU per vortexing condition as described in the Materials and Methods section. Negative controls showed non-detect results (data not shown).




Table 7. Recovery of viable F. tularensis cells from SS inoculated at 103-cell levels (2130 ± 80 CFU/SS for Experiment 1 and 1880 ± 250 CFU/SS for Experiment 2) after 0-hour and 48-hour hold times at 4 °C. 
	Hold Time
	Total CFUs Recovereda

	
	Expt. 1
	Expt. 2

	0-Hour Hold
	1800 ± 220
	1210 ± 50

	
	1710 ± 350
	1410 ± 320

	
	1780 ±120
	1200 ± 130

	Avg. ± SD
	1760 ± 220
(83% ± 10%)
	1270 ± 200 
(67% ± 11%)

	48-Hour Hold
	300 ± 90
	310 ± 100

	
	1200 ± 40
	160 ± 0

	
	510 ± 130
	20 ± 20

	Avg. ± SD
	670 ± 420
	160 ± 140

	
	(32% ± 20%)
	(9% ± 7%)

	T-test
	P = 0.016
	P = 0.0005


a The average (Avg.) is based on triplicate samples for each hold-time treatment.  Plate counts from triplicate 100-µL aliquots per sample were averaged and multiplied by the total volume recovered for each sample (ranging from 2.4-3.4 mL) to determine the “Total CFUs Recovered”. Each sample replicate shows the Avg. Total CFUs Recovered ± one standard deviation (SD). The Overall SD is calculated as described in the Materials and Methods section for the Avg. CFU Recovered per hold-time treatment. Negative controls showed non-detect results (data not shown).



Table 8. Recovery of viable F. tularensis cells after 0-hour and 48-hour hold times at 4 °C in NB or PBS.  
	Hold Time
	Buffera
	Sample 
Replicate
	Total CFUs Recovered
Avg. ± SDb

	
	
	
	Expt. 1
	Expt. 2

	0-Hour Hold
	NB
	1
	2160 ± 850
	1890 ± 590

	
	
	2
	2220 ± 970
	2120 ± 0

	
	
	3
	2260 ± 460
	2190 ±310

	
	Avg. ± Overall SD
	2210 ± 690
	2070 ± 360

	
	PBS
	1
	2490 ± 250
	2420 ± 610

	
	
	2
	1990 ± 740
	2790 ± 620

	
	
	3
	3130 ± 560
	2360 ± 230

	
	Avg. ± Overall SD
	2540 ± 690
	2520 ± 490

	48-Hour Hold
	NB
	1
	1380 ± 560
	1040 ± 120

	
	
	2
	1350 ± 360
	940 ± 360

	
	
	3
	1480 ± 660
	1520 ± 270

	
	Avg. ± Overall SD
	1400 ± 470
	1170 ± 360

	
	PBS
	1
	2050 ± 410
	2360 ± 1210

	
	
	2
	2730 ± 180
	2360 ± 330

	
	
	3
	1750 ± 410
	2290 ± 60

	
	Avg. ± Overall SD
	2180 ± 530
	2340 ± 630

	T-test P-values 
(0- vs. 48-Hours)
	NB
	 < 0.0001
	0.011

	
	PBS
	0.46
	0.24



a NB = Neutralizing Buffer; PBS = Phosphate-buffered Saline. 
b The average (Avg.) is based on triplicate samples for each buffer and hold-time.  Plate counts from 100 µL aliquots of a total sample volume of 10 mL. Each replicate sample shows the Avg. Total CFU ± one standard deviation (SD). The Overall SD is calculated for the Avg. CFU per hold-time condition as described in the Materials and Methods section. Inoculum levels were 2080 ± 250 CFU and 2270 ± 290 CFU for the first and second experiments, respectively. Negative controls showed non-detect results (data not shown).


