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Break the chain of transmission:  



The problem

Main detection methodology is 
through RT-qPCR

Early detection is essential for 
pandemic containment

Asymptomatic; False Negative; 
Volunteer bias



Wastewater Based Epidemiology 



Normalization for SARS-CoV-2 detection

SARS-CoV-2 signal 
strength 

𝑵𝑵𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐 𝑽𝑽𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐 𝑳𝑳𝒐𝒐𝒐𝒐𝒐𝒐 𝑵𝑵𝑽𝑽𝑳𝑳 =
𝑹𝑹𝑵𝑵𝑹𝑹 𝒄𝒄𝒐𝒐𝒄𝒄𝒄𝒄 𝒏𝒏𝒏𝒏𝒐𝒐𝒏𝒏𝒐𝒐𝒐𝒐 #

𝑳𝑳 ∗ 𝑪𝑪𝒐𝒐𝒐𝒐𝒐𝒐𝒏𝒏𝒐𝒐𝒐𝒐𝑪𝑪𝒐𝒐𝑪𝑪𝒐𝒐 𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒐𝒐𝒐𝒐𝒏𝒏𝒔𝒔 𝒇𝒇𝒐𝒐𝒐𝒐𝒇𝒇 𝑳𝑳

𝑷𝑷𝒐𝒐𝒄𝒄𝒏𝒏𝒐𝒐𝒐𝒐𝑪𝑪𝒐𝒐𝒐𝒐𝒏𝒏 𝒔𝒔𝒐𝒐𝒐𝒐𝒐𝒐/𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏
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'Traffic' scale for SARS-CoV-2 detection 



Variants of Concern vs. Variants of Interest



Variants of Concern vs. Variants of Interest
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SARS-CoV-2 Mutations detection
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SARS-CoV-2 Mutations detection
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Linear 
regression R2 Y intercept

S1 10 0.9977 39.14 ± 0.323

SΔ69 10 0.9998 42.07 ± 0.1132

SΔ241 10 0.9978 41.75 ± 0.3516

P.1 1 0.9942 37.75 ± 0.3865

SΔ157 1 0.9979 37.57 ± 0.2561



SARS-CoV-2 Mutations detection
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SARS-CoV-2 Mutations detection in Beer Sheva



SARS-CoV-2 Mutations detection in Beer Sheva

2nd wave 3rd wave 4th wave
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SARS-CoV-2 Mutations detection in Beer Sheva



Conclusion 

 Successful development of direct RT-qPCR assays for Alpha, Beta, Gamma, Delta 

and Lambda variants of concern.

 Variants differentiation and quantification was achieved using the developed assays.

 The describe developments are crucial for early warning and epidemiological 

population surveillance.

 The response time for developing specific assays for future variants of 

interest/concern is relatively short. The presented detection approach is beneficial.
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