
THE PROCESS

 

Agnostic Sequencing: A Panacea for Pathogen Wastewater 
Epidemiology          

 

THE PROGRAM
• Texas Wastewater and Environmental Biomonitoring (TexWEB)

• 15 Texas Cities 

• ~ 40 sites

• ~ 7 million residents

•  6 working groups 
• An early detection 
program of the Texas 
Epidemic Public Health Institute

Further Information, References, and Funding
TexWEB Website     SeqBoard

*Contact: Anthony Maresso (maresso@bcm.edu)
Twitter (X): @BCMTailorLabs
Bluesky Social: @tailor-labs.bsky.social
Eric Boerwinkle (Eric.boerwinkle@uth.tmc.edu)
Funding: S.B. 1780, 87th Legislature, 2021 Reg. Sess. TEPHI (Texas 2021) (E.B. and 
A.W.M.), NIH/NIAID (Grant number U19 AI44297) (A.W.M.) and Baylor College of 
Medicine Seed (A.W.M).
Affiliations: 
1. The Alkek Center for Metagenomics and Microbiome Research, Department of Molecular Virology and Microbiology, Baylor 
College of Medicine, Houston, TX, 77030, USA 
2. Department of Molecular Virology and Microbiology, Baylor College of Medicine, Houston, TX, 77030, USA 
3. TAILOR Labs, Baylor College of Medicine, Houston, TX, 77030, USA 
4. Texas Epidemic Public Health Institute (TEPHI), Houston, TX, 77030, USA 
5. Department of Epidemiology, University of Texas Health Science Center at Houston School of Public Health, Houston, TX, 
77030, USA
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THE PROSPECTS
• Machine Learning to 

Associate and Predict

• “B” is for Bacteria

THE PURPOSE
• Use advanced sequencing technologies to detect pathogens 

(“Every Sequence Everywhere All At Once”)

• Create an operational process to notify stakeholders and the 
public of the detection (“pathogen weather report”)

• Innovate around Methodology, Computational Biology, and 
Wastewater Science

THE PEOPLE
• Science and Innovation Team = Sequence wastewater and 

develop new innovative approaches and solutions

• Computational and Analytics Team = Analyze and validate 
sequencing data and develop new computational tools 

• Dashboard and Modeling = Integrate data into public dashboard 
(SeqBoard), ensure accessibility, maintenance, predict

• “Action!” Team = Task force that advises on wastewater 
policy/practices, liaisons with Public Health Experts, develops SOPs 

• Communications Team = develops best practices and materials to 
communicate findings, manages outreach, tracks use

• Bioethics Team = develops policy briefs around wastewater 
science, community surveys, develops data sharing plans

Figure: TexWEB Workflow, Team, and Processes. The team structure from Figure is overlayed with a general 
workflow following the acquisition of wastewater samples, the analysis of the viral species and variants present in 
them, and the conversion of sequencing data into an understandable and interactive dashboard termed SeqBoard. 
Note that at several points metadata and expertise inputs influence the data that is displayed and its format. At 
multiple steps there is refinement with iterative interactions improving workflow, knowledge, and display.  

THE PLOT
Story 1: The Human Wastewater Virome!

Story 2: Novel Viruses Emerge!

 

THE PERFORMANCE
• 3 Full Years of weekly/biweekly sequencing analysis across most 

many sites

• > 2,500 samples processed and computationally analyzed

• > 400 different viruses detected 

• > 800 different strains across 100 genera

• > human/plant/animal viruses  

• > 100 billion reads

• 1 Dashboard (SeqBoard) + website/video/tutorial

• 9 Manuscripts published or in submission

• > 60 viral level reports

• 5 Alert Notifications of very concerning viruses (+DSHS, CDC, 
White House)

City 1

City 2

City 1
City 2

The Virome is Diverse The Virome is Driven by Space The Virome is Driven by Time

THE PLOT
Story 3: Outbreaks!

 

Avian Flu Emerges Avian Flu Genome Coverage

Seasonal Viruses Up and Down

Unexpected Measles Detection

Transient HIV Spikes 

Story 4: SeqBoard
A sequencing-based dashboard

M. Tisza (unpublished)J. Clark (unpublished)

Story 5: Correlation to Clinical Data
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