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SARS-CoV-2 continues to evolve
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Overall percentage of sequenced cases (log scale)

Clinical sampling blind spots
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Overall percentage of sequenced cases (log scale)
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Wastewater as a promising alternative
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Today’s talk

Wastewater sampling and virus quantification
Computational methods for analyzing mixed samples (Freyja)
Wastewater surveillance for early, cryptic detection

Integrated clinical and environmental surveillance for real-time public
health guidance
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Today’s talk

1. Wastewater sampling and virus quantification
2.

3.
4.



UCSD Campus
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High-throughput wastewater SARS-CoV-2 viral detection pipeline
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Detection of 85% of cases on campus via wastewater

Campus Surveillance
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City-wide catchment area closely tracks clinical cases

; wess= Reported cases per 100,000
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Higher viral diversity observed in wastewater
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Today’s talk

1.

2. Computational methods for analyzing mixed samples (Freyja)
3.

4.



Lineage Barcoding
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Lineage Barcoding
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Lineage Barcoding

Detection of Single Nucleotide Variants
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Mixed-lineage
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construction
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Today’s talk

1.
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3. Wastewater surveillance for early, cryptic detection
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San Diego County Surveillance
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UCSD Campus Surveillance
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Variant Prevalence
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Wastewater captured virus diversity during the Delta wave
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The BA.1 Omicron wave in San Diego
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The BA.1 Omicron wave in San Diego
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The BA.1 Omicron wave in San Diego
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Today’s talk
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Integrated clinical and environmental surveillance for real-time public
health guidance



Integrated wastewater and clinical surveillance
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Integrated wastewater and clinical surveillance
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Integrated wastewater and clinical surveillance
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Integrated wastewater and clinical surveillance

Wastewater sampling

Regional collection sites
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Real-time building-level sampling on campus
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Community-level wastewater
genomic surveillance

Rapid turnaround: 26h sample-sequence data
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Relative growth rate estimation from wastewater
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Wastewater surveillance across the world
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Wastewater surveillance across the world
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Multi-scale surveillance in Bangalore, India
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Wastewater surveillance in South Africa with NICD
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Variant Prevalence

SARS-CoV-2 waves in South Africa (via wastewater)
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Wastewater surveillance going forward

International surveillance networks and public dissemination of analyses
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Freyja availability and usage

CONDA
= Galaxy

PROJECT

@docker hub  Q Search for great content (e.g., mysq])

Explore staphb/freyja

staphb/freyja
By staphb « Updated 14 days ago
Freyja: recover relative lineage abundances from mixed SARS-CoV-2 samples from a sequencing dataset

Tata Institute for

Container - .
Genetics and Society

Overview Tags >80k downloads
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