COVID-19 Wastewater Project:
Validating SARS-CoV-2 Detection Techniques
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COVID-19 is caused by SARS-CoV-2 virus that are largely a0 m N1 _ o
enveloped and contains single-stranded RNA. Dri : : Primer/Probe Validation
rimer/Probe Validation N2 : e
»  Out of the four structural proteins that SARS-CoV-2 encodes, 30 - 33 - Results showed Cq values that range within 24-25.1 for the
Nucleocapsid (N) protein is one of the most crucial structural 30 detection of N1, N2, and RP gene.
components in identifying the virus.! 25 E - AgaArose G_EI Etlelctigggc;)rems 5 : 5 ' £NT N2
« Therefore, N1 and N2 genes are used as 2019-nCoV markers, o 20 - > pog);)( My WS SHOWR TOT Bath ampiicons oT N2, IRe,
and the RNase P is used as extraction control for human RNase P 2 S 20 and e .
ene S 15 - o PCR Temperature Gradient
Jene. _ o _ o E 15 * 62.6 °C had lowest average Cq for all three primer and probe sets.
* RT-gPCR has been used widely in identifying other viral SIPT 0 60 °C had the next lowest average Cq.
diseases, such as Ebola virus and Zika virus. However, it has less g 10 DNA Plasmid Serial Dilution
amount of studies demonstrating the application to SARS-CoV- > 5 - Plasmid concentration and average Cq value had an inverse
2. 0 | | 0 correlation.
Ob]ECtlves N1 Water  Tank Water 10 uL VRNA 10 uL VRNA+10 uL VRNA+ Viral RNA Detection with Dilution
Primer/Probe Target 250 ul WW 1250 ul WW « 10 pL VRNA sample showed lowest Cq value, and both of the
»  To validate and test the current viral RNA detection diluted 10 uL VRNA+250 pl. wastewater and 10 pl. VRNA +
techniques _ _ _ _ 1250 uL wastewater showed similar Cq values.
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* To determine sensitivity and optimal temperature of RT- BN (+)
gPCR technique - Agarose Gel Electrophoresis 4s B N2 (+) Conclusions
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Primer/Probe Validation e R = » Each primer and probe sets showed effective detection
» N and RP gene containing plasmids were prepared with i — _Nl ) gk ("')' NZC)HIRIE). 3?() 4. ) TSl > 35 among different plasmids.
corresponding to primer/probe labeled N1, N2, and RP. One-step AT R e . » Agarose gel electrophoresis of DNA products showed base
qPCR method was used to amplify the gene in interest. o 30 pair size of 100 BP which correlates to the expected range
« Seguences for primer/probe sets ; of N and RP gene base pairs.?
[ o - [ - , , | 25 » Optimal annealing temperatures are 62.6 °C and 60 °C.
2019-nCoV_N1-F 2019-nCoV_N1 Forward Primer GAC CCC AAA ATC AGC GAA AT None 500nM i i i
2019-nCoV_N1-R  2019-nCoV_N1 Reverse Primer TCT GGT TAC TGC CAG TTG AAT CTG None  500nM Expected bp size for N1, N2: 117bp and RP: 101lbp Based on pUblIS ned data, 60 °C Is prOpOSGd to be the i1deal
2019-nCoV_N1-P 2019-nCoV_N1 Probe ;?-II\S;LACCCCG CAT TACGTT TGG TGG ACC- ;ﬁl\c/i,-l 125nM zn temperatu re for orimer annealing.S Greater number Of
2019-nCoV_N2-F  2019-nCoV_N2 Forward Primer TTA CAA ACA TTG GCC GCA AA None  500nM 200000 20000 2000 200 20 2 0.2 Samples ShOUld he iﬂClUded in the future for greater
2019-nCoV_N2-R 2019-nCoV_N2 Reverse Primer GCG CGA CAT TCC GAA GAA None 500nM -y =g-= - _—
2019-nCoV_N2-P  2019-nCoV_N2 Probe FAM-ACA ATT TGC CCC CAG CGC TTC AG- FAM,  125nM . Plasmid Concentration {cupiesf |..l|.] reprOdUCIbIIIty and rellablllty.
- M T — p—— S D PCR Temperature Gradient » Inverse correlation of plasmid concentration to Cq value in
RP-R RNAse P Reverse Primer GAG CGG CTG TCT CCA CAA GT None  500nM 28 0 - a linear trend indicates the Sensitivity of qPCR to be h|gh|y
RP-P E'I:)is:P ;?_Il\c/i-—lTl'CTGACCTGAAGGCTCTGCG CG- Eﬁ“&il 125nM 275 - B =N1 i+i Sam pie PCR Ru N For Nl, NZ, RP SenSitiVG.
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Agarose Gel Electrophoresis 21.0 - B RP (+) With/Without Viral load in Wastewater Viral RNA detection was possible in a diluted solution
» 5uL of DNA products from each set of primer/probe validation 5265 - W'th multiple pool of wastewater. HO_VVeVel’, _there Were no
experiment were combined with 1uL of DNA loading dye. DNA S 26.0 - Amplification I difference between the Cq value of highly diluted (+1250
marker, each DNA mixture, and control were ran in 2% agarose 3 25.5 - T - T T T T T T ; ul WW) sample and less diluted (+250 uL WW) sample.
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« Stock DNA plasmids (N and RP) with 200,000 copies/uL were Temperature (C) I | /i / : and Its Role in Viral Structure, Biological Functions, and a
prepared in a test tube. 10 uL of stock plasmid was taken and [ e i Potential Target for Drug or Vaccine Mitigation.” Viruses vol.
added into another tube with 90 ul of cold sterile water. 10 uL of 0 __fﬁ_._..-.:___.__* e I SRR 1 13.6 1115. 10 Jun. 2021_ doi*10.3390/v13061115
diluted stock plasmid was taken and mixed with 90 puL of cold Ly ] | |
sterile water in another tube. Dilution was repeated until the final 0 10 20 30 40 : . :
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sets and detection protocols for SARS-CoV-2 of coronavirus
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concentrated for RNA extraction and followed by one-step RT- This research was supported by intramural funding from the University of the Pacific (1995): 1-22.
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