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SF-RAD: SARS-CoV-2 Wastewater-Based Surveillance

Integrated Multi-Shared Resources Support
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SF-RAD

Wastewater Characterization
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Evaluate influence of watershed scale

Evaluate sample concentration methods

Evaluate sample collection method on SARS-CoV-2 measures
Relate wastewater to human surveillance data

Aims

oo
DDE\

oo|oo
0o oo

[ [

B

v/ Buildi

Manhole

. O -
ngO——

Pump station

LEGEND

@ Gravity main
B Rising main
e Cluster

uJ

UNIVERSITY
OF MIAMI

Weill Cornell
Medicine



SF-RAD

Wastewater Characterization

Sample Processing & Data Generation
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Data Standardization

» Establish data and metadata categories and develop metadata standards

» Establish end-to-end data flow process
» Implement operational informatics infrastructure to manage data & metadata
» Implement Data Portal for data access and integration
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Integration of Human and
Environmental Surveillance

County Scale
(Miami-Dade County, FL)
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Association between SARS-Cov-2 Association between observed and predicted
and new COVID-19 cases in Miami-Dade new COVID-19 cases in Miami-Dade
Log-log association between SARS-Cov-2 and new COVID-19 cases shows that a 1% increase in
SARS-CoV-2 was associated with 0.69% increase in COVID-19 new cases, June 2020 to May 2021
(Coefficient = 0.69, 95% Cl = 0.53 - 0.85; p < 0.01)
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Integration of Human and
Environmental Surveillance

Building Cluster Scale
(University of Miami Campus)

Numbers of People Testing Positive In Sewershed
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SARS-CoV-2in wastewater was a 4-day lead indicator
Positivity (%) =9 In(C) / 10

10? gc/L of SARS-CoV-2 in wastewater associated with 4% positivity.

10* gc/L> 8%
10° gc/L> 12%

Sharkey et al. 2021, https://doi.org/10.1016/].scitotenv.2021.149177
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Integration of Human and
Environmental Surveillance

Correlations with Hospital Data
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Integration of Human and
Environmental Surveillance

Detection of SARS-CoV-2 lineages in wastewater

* SARS-CoV-2lineagesin City wastewater mirror patient data
* Even at low viral load lineages can be discerned

* Highdiversity followed by Alpha, Gamma, Mu, then Delta

* Delta detectable at -7 days before first sequenced case

Viral copies/L
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Integration of Human and

Environmental Surveillance
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Integration of Human and
Environmental Surveillance

Tracking changes in SARS-CoV-2 lineages in wastewater
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Signature mutation profiles fed into demixing model to estimate relative lineage abundances
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Publications

Science o
Lessons learned from SARS-CoV-2 measurements TGTQ_' Environment
in wastewater

Sharkey ME, Kumar N, Mantero AMA, Babler KM, Boone MM, Cardentey Y, Cortizas EM, Grills GS, Herrin J,
Kemper JM, Kenney R, Kobetz E, Laine J, Lamar WE, Mader CC, Mason CE, Quintero AZ, Reding BD, Roca MA,
Ryon K, Solle NS, Schiirer SC, Shukla B, Stevenson M, Stone T, Tallon JJ Jr, Venkatapuram SS, Vidovic D, Williams
SL, Young B, Solo-Gabriele HM. Lessons learned from SARS-CoV-2 measurements in wastewater. Sci Total
Environ. 2021 Dec 1;798:149177.doi.org/10.1016/j.scitotenv.2021.149177 PMID: 34375259; PM(C8294117.

A rapid, isothermal, and point-of-care system for
COVID-19 diagnostics

Christopher Mozsary, Duncan McCloskey, Kristina M. Babler, Juan Boza, Daniel Butler, Benjamin Currall, Sion
Williams, Anne Wiley, George S. Grills, Mark E. Sharkey, Prem Premsrirut, Helena Solo-Gabriele, Yoslayma
Cardentey, David Erickson, Christopher E. Mason. A Rapid, Isothermal, and Point-of-Care System for COVID-19
Diagnostics. J Biomol Tech. 2021 Sep;32(3):221-227. doi: 10.7171/jbt.21-3203-019. PMID: 35136383, PMCID:
PMC8802758.

A global metagenomic map of urban microbiomes
and antimicrobial resistance

David Danko, Daniela Bezdan, Evan E. Afshin, Sibo Zhu, Christopher E. Mason, et al. A global metagenomic
map of urban microbiomes and antimicrobial resistance, Cell. 2021 Jun 24;184(13):3376-3393.
https://doi.org/10.1016/j.cell.2021.05.002. PMID: 34043940.
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Spin-off research: Ongoing
and potential pilot projects

* Wastewater surveillance of COVID-19 in public schools

* Pilot project in collaboration with a RADx/UP funded
investigator at the University of Miami (10T2HD108111,
Dr. Lisa Gwynn, principal investigator)

* Airplane and airport wastewater surveillance

* |n collaboration with the CDC-NWSS, NIST, and the
Rockefeller Foundation

* Wastewater surveillance for influenza, for antibiotic
resistant pathogens, and for other biomarkers of
disease

=  SF-RAD l J ‘ UNIVERSITY Weill Cornell

OF MIAMI Medicine




Metagenomics of Urban Biomes
(MetaSUB) Annual Meeting

Miami, FL, Nov. 18-21, 2022

Miami, Florida, USA
Nov. 18-21, 2022

metasub.org
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