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Table S1. qPCR standards primers, probes and conditions.

Target region pmol in
Assay type Target virus (refgerenci) qPCR standards Oligo type Sequence and concentration/reaction reaction | Reaction conditions
mix
N1gene Forward primers | GACCCCAAAATCAGCGAAAT 10
fragment (2019-
Novel In-house ssRNA Reverse primers TCTGGTTACTGCCAGTTGAATCTG 20
Coronavirus standard
SARS-CoV-2 (2019-nCoV) (quantified using
Duplex Real-time rRT- Qubit 2.0, Prob FAM-ACCCCGCATTACGTTTGGTGGACC-MGB 2.5
probe- PCR Panel Invitrogen, USA) robe ) -MG :
based RT- Primers and
gPCR Probes, 2020)
phi-65_1gene, | In-house sSRNA | roryard primers | TGGCGGCGGTCAAGAGC 10
coding P8 standard
Phi 6 phage protein (quantified using Reverse primers GGATGATTCTCCAGAAGCTGCTG 20
(Gendron etal, | Qubit 2.0, Prob VIC-CGGTCGTCGCAGGTCTGACACTCGC-QSY 2.5
2010) Invitrogen, USA) | Frope - -Q '
- CAAGACCAATCYTGTCACCTCTGAC Reverse
Synthetic Forward primers 10 . .
Matrix protein influenza H1IN1 CAAGACCAATYCTGTCACCTYTGAC grglnSFrlptlon. 50°C,
Influenza A gene (CDC (2009) RNA Reverse pri GCATTYTGGACAAAVCGTCTACG min.
’ primers 20 : sation-
Duplex 2021) control (Twist GCATTTTGGATAAAGCGTCTACG g;lga;t)lvatlon-
probe- Bioscience, USA) | Probe FAM-TGCAGTCCT/ZEN/CGCTCACTGGGCACG-IABKFQ, 5 45 C\;clessof, 95°C. 3
based RT- s Of: "
PCR Synthetic Forward primer | TCCTCAAYTCACTCTTCGAGCG 10 sand 60°C, 30s.
q Non-structural infl
Influenza B | protein gene 'Cf;nlif;‘IZFTaiZ't\‘A Reverse primer | CGGTGCTCTTGACCAAATTGG 20
(CDC, 2021) Bioscience, USA) | Probe YakYel-CCAATTCGA/ZEN/GCAGCTGAAACTGCGGTG- s
IABKFQ
RdRp-ORF1 Forward primer | ATGTTCAGRTGGATGAGRTTCTCWGA 10
(ISO/TS 15216-
2:2019- Plasmid DNA Reverse primer TCGACGCCATCTTCATTCACA 20
Duplex Microbiology of | (quantified using
probe- Norovirus Gll food and animal | Qubit 2.0,
based RT- feed — Invitrogen, USA)
qPCR Horizontal (Farkas et al., Probe FAM-AGCACGTGGGAGGGCGATCG-MGB 5
method for 2017)
determination
of hepatitis A




virus and
norovirus in
food using real-
time RT-PCR —
Part 2: Method
for qualitative
detection, 2019)

ORF1-ORF2 Plasmid DNA Forward primer CCGCAGGAACGCTCAGCAG 10
Murine Junction region | (quantified using | oo\ bimer | GGYTGAATGGGGACGGCCTG 20
norovirus (Kitajima et al., Qubit 2.0,
2010) Invitrogen, USA) Probe DO-ATGAGTGATGGCGCA-DDQ 5
Synthetic Forward primer GGTYGAAGAGYCTATTGAGC 10
VP1 region Enterovirus D68
Enteroviruses | (Public Health RNA control Reverse primer GCTCCGYIGTTRGGATTAGCCG 20
Duplex Wales) (Twist Bioscience,
Probe HEX-TCCTCCGGCCCCTG-BHQ 5
probe- USA)
based RT- Synthetic Forward primer TGTTCCCACGGTTGAAAACAA 10
qPCR . 5’ NTR region Enterovirus D68
E’:Sero‘“rus (Poelman etal., | RNA control Reverse primer TGTCTAGCGTCTCATGGTTTTCAC 20
2015) (Twist Bioscience, Probes FAM-TCCGCTATAGTACTTCG-MGB 5
USA) FAM-ACCCTATAGTACTTCG-MGB
RNA extracted Forward primer | TGGCATCTGAACTCGGTATCA 10
from vaccine
Sing|ep|ex X (quantified Reverse primer TGTCCTCAGTAGTATGCATTGCAA 20
Nucleoprotein .
probe- . against
Measles virus | gene (Hummel .
based RT- commercial
et al., 2006)
qPCR standard Probe FAM-CCGAGGATGCAAGGCTTGTTTCAGA-QSY 5
(Primerdesign,
UK)
Forward primer Not available
Singleplex Commercial .
probe- Human assay, Commercial Reverse primer Not available
based RT- rotavirus A Primerdesign assay, Not available
! Primerdesign, UK
gPCR UK & Probe




singleplex Replication- Forward primer | GAGTGGTTTGACCTTAACGTTTGA 10
b P ild associated Commercial
E::ej-RT- mecﬁzﬁervri?us protein gene ssDNA of the Reverse primer TTGTCGGTTGCAATGCAAGT 20
(Haramoto et target sequence
gPCR al, 2013) Probe FAM-CCTACCGAAGCAAATG-MGB 5
lepl Putative DNA- Plasmid DNA Forward primer CAGAAGTACAAACTCCTAAAAAACGTAGAG 5 Denaturation: 95°C,
Singleplex - . - . 5 min.
probe- CrAssphage | Dnding protein | (quantified using | peyerse primer | GATGACCAATAAACAAGCCATTAGC 10 40 cycles of:
(Stachler et al., Qubit 2.0, R R
based qPCR . 95°C, 15 s and 60°C,
2017) Invitrogen, USA) | Probe FAM-AATAACGATTTACGTGATGTAAC-TAMRA 2.5 1 min
Denaturation: 95°C,
5 min
) 40 cycles of:
Forward primer CATGACTTTTGAGGTGGATC 10 95°C, 15 s and 55°C,
1 min.
Singleplex Hexon gene Plasmid DNA g/Il’lzllt;zigS.curve
SYBR Green | Adenovirus (van (qua.nt|f|ed using 95°C,15ss;
PCR Maarseveen et Qubit 2.0, annealing 60°C. 1
q al., 2010) Invitrogen, USA) : g5 %
min.
Reverse primer CCGGCCGAGAAGGGTGTGCGCAGGTA 10 Dissociation: 60 °C

to 95 °C (0.05 °C/s).
Melting peak (Tm)
at

86.2°C+0.3°C.




Table S2. Limit of detection (LOD), limit of quantification (LOQ) values determined as genome copies
(gc) per ul RNA/DNA extract, slope, R? and efficiency of the (RT-)gPCR assays. LOD and LOQ was

determined as described in Farkas et al. (2017). N/A: not available.

Target virus LOD LoQ Slope R2 Efficiency
(sc/wl) | (gc/wl) (%)
SARS-CoV-2 (N1) 0.917 12.597 | -3.563--3.243 0.971-0.999 91.55-103.39
Phi 6 phage N/A N/A -3.579--3.164 | 0.969-0.999 90.27-107.03
Influenza A 1.825 7.12 -3.569 - -3.304 0.991-0.999 90.63-100.75
Influenza B 1.18 4.6 -3.550-3.361 0.995-0.999 91.28-98.38
Norovirus Gl N/A N/A -3.212--3.252 0.988-0.995 103.00 - 104.82
Norovirus Gll 1.6 9.2 -3.51--3.554 0.994-0.996 91.14-92.69
Murine norovirus N/A N/A -3.473 0.973 94.07
Measles virus N/A N/A -3.107 - -3.196 0.979-0.994 105.52-109.83
Human rotavirus A N/A N/A -3.251--3.547 0.995-0.998 91.38-103.03
Pepper mild mottle virus N/A N/A -3.381 0.997 97.60
CrAssphage 2.305 12.895 | -3.449 - -3.125 0.973-0.998 94.95-108.91
Adenovirus N/A N/A -3.360 - -3.362 0.995-0.996 98.37-98.45
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Figure S1: Residual plot of the generalised linear model fitted as a Gamma distribution with a
logarithmic link function. Residual plots of (a) homoscedasticity, (b) histogram normality, (c)
guantile-quantile normality, and (d) true observations against fitted values.
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Figure S2: Quantile-quantile plot of logio transformed virus recovery grouped by water type (De-
ionised water DW and wastewater WW).
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Figure S3: Quantile-quantile plot of logio transformed virus recovery grouped starting volume of

wastewater.
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Figure S4: Quantile-quantile plot of logio transformed virus recovery grouped by concentration
method.
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Figure S5: Quantile-quantile plot of logio transformed virus recovery grouped by pellet and
concentrated sample.
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Figure S6: Quantile-quantile plot of logio transformed virus recovery grouped by virus shape and
genome type.
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Figure S7. Quantile-quantile normality of the logio transformed recovery of each virus with each
concentration method.
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Figure S8. Residual plot of the linear mixed effects model. Residual plots of (a) homoscedasticity, (b)
histogram normality, (c) quantile-quantile normality with x as a theoretical normal distribution, and
(d) true observations against fitted values.
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Figure S9. Recovery percentage for all 11 spiked (S) and unspiked (U) viruses grouped by wastewater
(WW), deionised water (DW), sample volume (ml), and concentration method. Points have been
offset on the horizontal axis to avoid over plotting.
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Figure S10: Linear mixed model assessing the effect of chemistry on the proportion of Amicon BE-
PEG gene copies per litre recovery (Amicon recovery divided by BE-PEG recovery). The assessed
proportion was power transformed using the Box-Cox method, selecting the lambda that maximised
the logio-Likelihood (lambda = -0.02). The target virus was included as random effects to account for
the variability between viruses, borrowing strength to assess the effect of chemistry. Estimates less
than zero suggest the Amicon method performs worse than the BE-PEG method when predictor
variables increase, or on average with regards to the intercept. Estimates are labelled with their p-
values and the line ranges around the estimate indicate the 95% confidence intervals (Cl).
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