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ABSTRACT

The University of Miami (UM) and Weill Cornell Medicine (WCM) have
established a collaborative study for human and environmental surveillance of
SARS-CoV-2, the virus that causes COVID-19 disease, including surface, air, and
wastewater based surveillance efforts. Five shared resources at UM helped
establish and are currently providing coordinated support for ongoing
surveillance and research, providing a case study of how a diverse array of
shared resources can work together to facilitate human and environmental
surveillance for SARS-CoV-2. The shared resources involved in this effort
include a group of Sylvester Comprehensive Cancer Center (SCCC) Shared
Resources, including the Behavioral and Community Based Research Shared
Resource, Biospecimen Shared Resource, and Onco-Genomics Shared Resource,
along with the Miami Clinical and Translational Science Institute (CTSI)
Biostatistics Collaboration and Consulting Core, and the Miami Center for AIDS
Research (CFAR) Laboratory Sciences Core. UM has deployed an extensive
human surveillance testing, tracking and tracing system to monitor students,

» Strain tracking and viral detection methods comparison (qPCR, LAMP, RNA-seq)
» Predictive modeling that integrates wastewater testing with local & regional health data
» Compare UM data to national and global COVID-19 strains and dynamics
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international consortium for SARS-CoV-2 environmental surveillance. The goals
of this UM/WCM study are to generate, optimize, standardize, and compare
SARS-CoV-2 human and wastewater surveillance with various sampling,
processing, detection, and analysis approaches, and to integrate wastewater
data with community and hospital COVID-19 prevalence, with the aim of
developing predictive models of local and community level spread of COVID-19
and also the spread of other existing and emerging pathogens. The results from
this effort are currently informing public health strategies on local and
community levels and may serve as a model more broadly. We present here
lessons learned, current results, and future directions, with a focus on the role
and impact of the shared resources.
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Role in this study: The BCSR facilitates wastewater and surface sample collection, and
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o Integrate wastewater data with community and hospital COVID-19 prevalence, with the
aim of developing predictive models of local and community level spread of COVID-19
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Wastewater characterization. \Wastewater samples are collected in collaboration with University
Facilities and Environmental Health and Safety. Samples are concentrated at the SCCC
Biospecimen Shared Resource. Concentrated samples are split and sent to the SCCC Onco-
Genomics Shared Resource for RT-gPCR and targeted sequencing analysis, to the CFAR
Laboratories Sciences Core for V2G-gPCR analysis, and to Weill Cornell Medicine for RNA-seq,

Role in this study: The BSSR is the biorepository for the environmental samples (air, surface
Administrative Organization and wastewater) from this study and provides sample metadata annotation, tracking,
processing (concentration), storage and distribution. The BSSR also provides support for basic
physical chemical measurements and culture- based microbiological analyses (including
analysis of E. coli) for the wastewater samples.
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o Recent research on COVID-19 has found that SARS-CoV-2 can be detected in wastewater

days or even a week before people show symptoms or test positive for COVID-19. To Role in this study: The OGSR receives concentrated samples from the BSSR and provides rapid RNA Soree o | adiens

determine if environmental surveillance for the SARS-CoV-2 virus can predict COVID-19 extraction and purification, rapid detection with RT-gPCR and LAMP, and next generation — e services with ~ high  performance
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> Implement operational informatics infrastructure to manage data & metadata hundreds of datasets.

» Implement Data Portal for data access and integration Predictive modeling. Using the data from this study, we are currently building the foundation of
an infectious disease model designed to anticipate outbreaks based on wastewater surveillance,
human test results, clinical metadata and local hospitalization data. The results from this study
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o This study is a multi-institutional collaboration between the University of Miami and
Weill Cornell Medicine and also is part of an international consortium.

o University of Miami: Laboratory Sciences Core will be integrated with the U.S. Centers for Disease Control and Prevention’s (CDC) efforts to
" Located in Southeastern Florida, one of the hotspots of the COVID-19 pandemic. ! track emerging pathogens.
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Employee Health, Building Facilities, and Environmental Health and Safety. investigator (M. Sharkey). %/ Specifications b schena % Expand phylogenetic placement of called environmental variants (NextStrain and GISAID)
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Test utility of air surveillance of virus for predictive modeling of disease
Test mobile LAMP detection device (TINY-LAMP) for point-of-collection wastewater analysis

= Located in New York City, one of the first hotspots of the COVID-19 pandemic.
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= Established a national and international consortium for Metagenomics and
Metadesign of Subways and Urban Biomes (MetaSUB), which since the start of the
pandemic has focused on Metagenomics of the Sewage System (MetaSEW). This
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United States (Charlotte, Racine, New York City, Burlington, Dallas, and Los Alamos)

and internationally (Kuala Lumpur, Singapore, Seoul, Shanghai, Istanbul, Marseille, Services: George S. Grills (axg766@med.miami.edu)
Montevideo, and Buenos Aires). * Study design and statistical support for basic, translational, and clinical research Submissions Validation Database Data Portal Helena Solo-Gabriele (hmsolo@miami.edu)
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meta-transcriptomics analysis of human and environmental surveillance * Longitudinal, multivariate, and survival analysis schemas and ontologies. That includes the description of the properties themselves and their
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