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Key Takeaways

« dPCR-based genotyping is a cost-effective,
scalable alternative to whole-genome

Figure 2: Temporal Distribution of SARS-CoV-2
Genotypes in Georgia Wastewater Samples
(Two-Week Averages, April 2023 - April 2024).
Initially, XBB* (purple) dominated but declined
by December 2023. BA.2.86* / JN* (blue) surged

Wastewater surveillance has become a vital tool for
monitoring infectious diseases like COVID-19 at the
community level.! As microbes continue to mutate, giving

Dominant SARS-CoV-2 Variants Shift Quarterly in Georgia Wastewater:
A Year of Rise and Decline
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detection of both known and emerging variants beyond L
predefined markers. We also built a streamlined data M EG.5T/JGTHIC RV
analysis pipeline and integrated the results into a public-

facing dashboard to deliver real-time insights alongside
clinical and GISAID sequencing data. Results from a year-
long surveillance effort across Georgia (April 2023—April

Wastewater trends closely mirrored clinical
and GISAID data, supporting dPCR genotyping
as a reliable and complementary tool for
population-level viral surveillance (Figure 3).

Figure 3. Prevalence of SARS-CoV-2 Variants in
Georgia: Clinical, GISAID, and Wastewater Data
(Two-Week Averages, April 2023—-April 2024). A
total of 528 wastewater samples were
processed and analyzed, alongside 330 clinical

Wastewater Genotyping Mirrors Clinical and GISAID Trends
with Early Signal of Emerging SARS-CoV-2 Variants

2024) highlight the potential of wastewater-based dPCR B
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genotyping as a scalable, timely, and community-
representative approach for tracking SARS-CoV-2 variants.

Methods

Nanotrap Particles Enabled Wastewater Processing and dPCR Genotyping Workflow
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genotyping samples and 2,855 clinical
sequencing datasets from GISAID. (A) XBB*
prevalence declined across all data; by Oct
2023, it persisted in wastewater and GISAID
(30%) but was absent from clinical data. (B) BQ*
peaked at 27% in wastewater in May 2023,
undetected in clinical/GISAID; EG.1* appeared
only in wastewater (1-3% in fall/winter). (C)
EG.5*/FL* were detected in wastewater 22 days
before clinical reports. (D) BA.2.86*/JN* and an
unknown marker rose in wastewater and
GISAID; the unknown marker’s Oct—-Jan peak
aligned with BA.2.86*/JN*. Clinical data were
limited during this period and were excluded.
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Figure 1: Workflow for wastewater processing and dPCR detection, quantification,
and genotyping.? (1) Sample Collection: 528 untreated wastewater samples are
collected from 17 wastewater treatment facilities across the state of Georgia,
including metro Atlanta and rural regions. (2) Automated SARS-CoV-2 Concentration
& RNA Extraction: Using an automated system, viruses are concentrated from the
wastewater using Nanotrap® Microbiome A Particles, and nucleic acids are purified
using a nucleic acid extraction kit. (3) dPCR: Samples are analyzed on the QIAGEN
QlAcuity Digital PCR system using mutation-specific genotyping assays to detect
SARS-CoV-2 variants deployed in three panels. (4) Genotyping Data Analysis and
Visualization: The composition and prevalence of SARS-CoV-2 variants are analyzed
and visualized over time.
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protocol and Rosalind Tracker.

Study protocol for
SARS-CoV-2 variant

o [m] Public-facing dashboard for

rapid genotyping program for

T SARS-CoV-2 in the United States

(https://tracker.rosalind.bio).
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