Supplementary Information


Table S1
Mean (standard deviation) nucleic acid (DNA or RNA) concentrations, extraction purity value (A260/280 absorbance ratios), and microbe Cq values for 200 µl of REC sludge extracted with the PowerViral method using β-mercaptoethanol (BME) or dithiothreitol (DTT). 
	
	BME
	DTT

	DNA ng/uL (SD)
	250 (31)
	308 (47)

	DNA A260/280 (SD)
	1.9 (0.01)
	1.9 (0.01)

	C. cayetanensis Cq
	31.77
	30.41

	RNA ng/uL (SD)
	201 (25)
	247 (42)

	RNA A260/280 (SD)
	1.9 (0.01)
	1.9 (0.01)

	MNV Cq
	25.69
	26.07


SD: Standard deviation































Table S2
Number of replicate extract detections and mean Cq for detected C. cayetanensis, S. enterica, and MNV extracted from water samples using the PowerViral method. Water samples were seeded with 1,000 organisms per sample replicate. Two input volumes and bead beating bead compositions (bead tube) were investigated. 
	Organism
	Water type
	Sample
	Bead tube
	Input volume
(µL)
	No. of detections (N=3)
	Cq mean (SDV)

	C. cayetanensis
	Surface

	A
	PowerViral
	200
	3  
	32.22 (2.02)

	
	
	
	PowerViral
	375
	3 
	33.47 (0.75)

	
	
	
	Matrix E
	200
	3 
	32.65 (0.60)

	
	
	B
	PowerViral
	200
	3 
	29.63 (0.43)

	
	
	
	PowerViral
	375
	3 
	32.76 (0.35)

	
	
	
	Matrix E
	200
	3 
	30.25 (0.62)

	
	
	C
	PowerViral
	200
	3 
	31.70 (0.21)

	
	
	D
	PowerViral
	200
	3 
	32.49 (0.14)

	
	Tap

	A
	PowerViral
	200
	3 
	33.81 (0.75)

	
	
	
	PowerViral
	375
	2 
	35.53 (0.38)

	
	
	
	Matrix E
	200
	3 
	30.57 (0.36)

	
	
	B
	PowerViral
	200
	3 
	31.63 (0.11)

	
	
	
	PowerViral
	375
	3 
	35.74 (0.32)

	
	
	
	Matrix E
	200
	3 
	30.75 (0.21)

	
	Wash
	A
	PowerViral
	200
	3 
	33.44 (0.86)

	
	
	
	PowerViral
	375
	3 
	34.13 (0.77)

	
	
	
	Matrix E
	200
	3 
	32.00 (0.40)

	
	
	B
	PowerViral
	200
	3 
	30.90 (0.13)

	S. enterica
	Surface

	A
	PowerViral
	200
	3 
	31.46 (0.12)

	
	
	
	PowerViral
	375
	3 
	31.41 (0.32)

	
	
	
	Matrix E
	200
	3 
	32.29 (0.72)

	
	
	B
	PowerViral
	200
	3 
	31.53 (0.27)

	
	
	
	PowerViral
	375
	2
	31.59 (0.50)

	
	
	
	Matrix E
	200
	3
	31.55 (0.52)

	
	
	C
	PowerViral
	200
	3
	30.77 (0.22)

	
	
	D
	PowerViral
	200
	3
	30.73 (0.18)

	
	Tap

	A
	PowerViral
	200
	3
	31.30 (0.29)

	
	
	
	PowerViral
	375
	3
	31.48 (0.02)

	
	
	
	Matrix E
	200
	3
	31.60 (0.51)

	
	
	B
	PowerViral
	200
	3
	31.93 (0.27)

	
	
	
	PowerViral
	375
	3
	32.10 (0.46)

	
	
	
	Matrix E
	200
	3
	32.21 (0.36)

	
	Washa
	A
	PowerViral
	375
	3
	32.36 (0.15)

	
	
	
	Matrix E
	200
	2
	31.93 (0.08)

	
	
	B
	PowerViral
	200
	3
	31.12 (0.15)

	MNV
	Surfaceb

	B
	PowerViral
	200
	3
	25.84 (0.08)

	
	
	
	PowerViral
	375
	3
	25.79 (0.17)

	
	
	
	Matrix E
	200
	3
	26.17 (0.67)

	
	
	C
	PowerViral
	200
	3
	25.54 (0.14)

	
	
	D
	PowerViral
	200
	3
	25.59 (0.14)

	
	Tap

	A
	PowerViral
	200
	3
	27.77 (0.43)

	
	
	
	PowerViral
	375
	3
	28.72 (0.19)

	
	
	
	Matrix E
	200
	3
	27.56 (0.20)

	
	
	B
	PowerViral
	200
	3
	26.71 (0.46)

	
	
	
	PowerViral
	375
	3
	26.58 (0.39)

	
	
	
	Matrix E
	200
	3
	26.82 (0.16)

	
	Wash
	A
	PowerViral
	200
	3
	27.94 (0.11)

	
	
	
	PowerViral
	375
	3
	28.46 (0.55)

	
	
	
	Matrix E
	200
	3
	27.97 (0.16)

	
	
	B
	PowerViral
	200
	3
	25.50 (0.54)


a No data collected for S. enterica for Wash A samples using 200 µL input volume and PowerViral bead tube
b No data collected for MNV from Surface A samples
































Table S3
Number of replicate extract detections and mean Cq for detected C. cayetanensis, S. enterica, and MNV extracted from water samples using the UNEX method. Water samples were seeded with 1,000 organisms per sample replicate. Two input volumes and bead beating bead compositions (bead tube) were investigated. 
	Organism
	Water type
	Sample
	Bead tube
	Input volume (µL)
	Heated incubation
	No. of detections (N=3)
	Cq mean (SDV)

	C. cayetanensis
	Surface
	A
	UNEX
	200
	N
	0
	NA

	
	
	
	UNEX
	375
	N
	0
	NA

	
	
	
	Matrix E
	200
	N
	0
	NA

	
	
	B
	UNEX
	200
	N
	0
	NA

	
	
	
	UNEX
	375
	N
	1
	35.82 (-)

	
	
	
	Matrix E
	200
	N
	0
	NA

	
	
	C
	UNEX
	200
	Y
	0
	NA

	
	
	D
	UNEX
	200
	Y
	0
	NA

	
	Tap

	A
	UNEX
	200
	N
	3
	33.95 (1.47)

	
	
	
	UNEX
	375
	N
	3
	33.53 (1.57)

	
	
	
	Matrix E
	200
	N
	1
	36.25 (-)

	
	
	B
	UNEX
	200
	Y
	3
	31.51 (1.12)

	
	
	
	UNEX
	375
	Y
	3
	31.96 (0.26)

	
	
	
	Matrix E
	200
	Y
	3
	35.07 (0.41)

	
	Washa
	A
	UNEX
	200
	Y
	3
	33.64 (0.69)

	
	
	
	UNEX
	375
	Y
	3
	33.96 (0.02)

	
	
	
	Matrix E
	200
	Y
	3
	32.85 (0.55)

	
	
	B
	UNEX
	200
	Y
	3
	31.57 (0.39)

	S. enterica
	Surface
	A
	UNEX
	200
	N
	0
	NA

	
	
	
	UNEX
	375
	N
	0
	NA

	
	
	
	Matrix E
	200
	N
	0
	NA

	
	
	B
	UNEX
	200
	N
	0
	NA

	
	
	
	UNEX
	375
	N
	1
	34.50 (-)

	
	
	
	Matrix E
	200
	N
	0
	NA

	
	
	C
	UNEX
	200
	Y
	0
	NA

	
	
	D
	UNEX
	200
	Y
	0
	NA

	
	Tap
	A
	UNEX
	200
	N
	2
	33.37 (0.75)

	
	
	
	UNEX
	375
	N
	2
	32.41 (0.94)

	
	
	
	Matrix E
	200
	N
	1
	34.44 (-)

	
	
	B
	UNEX
	200
	Y
	2
	32.73 (0.04)

	
	
	
	UNEX
	375
	Y
	3
	33.64 (0.97)

	
	
	
	Matrix E
	200
	Y
	0
	NA

	
	Washa,b
	A
	UNEX
	375
	Y
	3
	33.94 (0.16)

	
	
	
	Matrix E
	200
	Y
	2
	34.29 (0.88)

	
	
	B
	UNEX
	200
	Y
	3
	32.52 (0.76)

	MNV
	Surface
	B
	UNEX
	200
	N
	0
	NA

	
	
	B
	UNEX
	375
	N
	0
	NA

	
	
	B
	Matrix E
	200
	N
	0
	NA

	
	
	C
	UNEX
	200
	Y
	0
	NA

	
	
	D
	UNEX
	200
	Y
	0
	NA

	
	Tap

	A
	UNEX
	200
	N
	2
	37.51 (0.11)

	
	
	
	UNEX
	375
	N
	3
	35.90 (0.76)

	
	
	
	Matrix E
	200
	N
	2
	36.19 (0.68)

	
	
	B
	UNEX
	200
	Y
	3
	29.55 (0.33)

	
	
	
	UNEX
	375
	Y
	3
	30.10 (0.20)

	
	
	
	Matrix E
	200
	Y
	3
	29.37 (0.33)

	
	Washa
	A
	UNEX
	200
	Y
	1
	34.65 (-)

	
	
	
	UNEX
	375
	Y
	3
	35.18 (0.67)

	
	
	
	Matrix E
	200
	Y
	2
	35.75 (0.85)

	
	
	B
	UNEX
	200
	Y
	3
	29.75 (0.55)


a Wash water was only assessed with a heated incubation.
b No data collected for S. enterica for Wash A samples using 200 µL input volume, UNEX tube, and heated incubation
c No data collected for MNV from Surface A samples






Table S4
Mean (standard deviation) DNA concentrations and purity values (A260/280 absorbance ratios) for Surface A and Tap A samples extracted with the PowerViral and UNEX methods (N=3 extracts each). 
	Extraction method
	PowerViral
	UNEX

	Input volume (µL)
	200
	200
	375

	Bead tube
	PV
	ME
	UNEX
	ME
	UNEX

	Surface A
	DNA ng/µL (SD)
	6.2 (0.7)
	18.3 (12.1)
	18.5 (3.9)
	41.1 (5.7)
	35.1 (2.6)

	
	A260/280 (SD)
	2.2 (0.13)
	1.8 (0.16)
	0.75 (0.06)
	0.94 (0.04)
	0.93 (0.06)

	Tap A
	DNA ng/µL (SD)
	8.6 (4.5)
	9.4 (11.9)
	27.9 (1.0)
	31.6 (1.2)
	36.8 (1.0)

	
	A260/280 (SD)
	1.4 (0.08)
	1.2 (0.2)
	0.83 (0.05)
	0.81 (0.02)
	0.83 (0.05)


SD: standard deviation










Table S5
Mean (standard deviation) DNA concentrations and purity values (A260/280 absorbance ratios) for RAS and REC sludge samples extracted with the PowerSoil, PowerViral, and UNEX methods (N=3 extracts each). 
	Extraction method
	PowerSoil
	PowerViral
	UNEX

	Input amount
	2 g
	200 µL
	200 µL

	RAS
	DNA ng/µL (SD)
	1212 (134)
	560 (70)
	211 (5.11)

	
	A260/280 (SD)
	2.1 (0.04)
	2.0 (0.02)
	1.65 (0.06)

	REC
	DNA ng/µL (SD)
	333 (196)
	208 (18)
	97.3 (10.1)

	
	A260/280 (SD)
	1.97 (0.012)
	1.92 (0.012)
	1.43 (0.039)


SD: standard deviation


