
Tracking SARS-CoV-2 Coronavirus
Variants in Wastewater
Using wastewater to track the emergence of new variants of concern could be faster and less
expensive than clinical testing.
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During infection with SARS-CoV-2, the virus that causes COVID-19, people shed virus down the
drain every time they wash their hands or use the toilet. This can happen whether or not someone
has symptoms of the disease.

Scientists have been tracking levels of SARS-CoV-2 in wastewater as a way to estimate whether
infections are rising or falling in communities. Using wastewater to track viral transmission has
many potential advantages over clinical testing, which is expensive and requires people to seek
out testing.

To date, it’s been difficult to obtain information about specific variants of SARS-CoV-2 from
wastewater. RNA, the genetic material of the virus, is easily damaged. It’s also relatively scarce in
water samples. This has made it difficult to gather enough high-quality SARS-CoV-2 RNA from
wastewater to identify variants rather than just detect the virus in general.

In a new study, a team of researchers from the University of California, San Diego (UCSD) and
Scripps Research Institute aimed to surmount these limitations. They designed a type of nanobead
that binds efficiently to viral RNA in wastewater, allowing more to be captured intact for
sequencing.

The team also developed a computer analysis tool to recognize small, distinct pieces of these
sequences. It could rapidly tag different viral variants in the collected samples and estimate their
abundance.

The researchers tested the new monitoring system between November 2020 and September
2021. They examined wastewater gathered daily around the UCSD campus. They also examined
daily samples from the primary wastewater treatment plant serving the greater San Diego County.
Results from the study, which was funded in part by NIH, were published on July 7, 2022,
in Nature.

Trends in the wastewater samples mirrored those from clinical testing over the study period. But
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the wastewater sampling system detected the Alpha, Delta, and other early variants about two
weeks before they started to show up in clinical test samples. The system flagged the presence of
the original Omicron variant in San Diego more than a week before it was picked up by clinical
sampling in the community. This early detection occurred despite the researchers having less than
3% as many wastewater samples as clinical swabs.

The wastewater sampling continued to pick up variants in the community weeks after they no
longer showed up regularly in clinical testing. It also picked up rare variants that were not found
often in the clinic.

"The coronavirus will continue to spread and evolve, which makes it imperative for public health
that we detect new variants early enough to mitigate consequences,” says Dr. Rob Knight from
UCSD, one of the study’s lead authors.

“In a lot of places, standard clinical surveillance for new variants of concern is not only slow but
extremely cost-prohibitive,” adds Dr. Kristian Andersen from Scripps, who also helped lead the
work. “But with this new tool, you can take one wastewater sample and basically profile the whole
city.”

This research summary was originally published by the National Institutes of Health on July 26,
2022.
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