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Abstract
Measles is a contagious, vaccine​-preventable viral disease that can be shed into wastewater 
by infected individuals. In September 2025, as part of an ongoing, nontargeted, ultra​-​
deep metagenomic sequencing effort of wastewater in Cook County, Illinois, we detected 
measles reads from a facility serving more than 1 million people. Out of more than 900 
million reads sequenced from wastewater collected on September 14, 2025, 43 matched 
measles virus genotype B3. Subsequent genomic analysis linked these reads to a confirmed 
measles infection that was present in the community on that day, demonstrating that 
untargeted metagenomics appeared to detect a single measles infection in a large 
municipal wastewater stream.

Introduction

In 2025, measles cases began surging in the United States and 14 people with mea-
sles were identified in Illinois. Wastewater monitoring has been shown to be promis-
ing for wild​-type measles surveillance,1 with wastewater detections preceding clinical 

case reporting.2,3 Its demonstrated utility has been based on targeted approaches that use 
quantitative polymerase chain reaction (PCR) or hybrid​-capture sequencing to monitor spe-
cific pathogens, methods that require specific primers and/or probes. Further, the feasibil-
ity of detecting a single measles case in wastewater can be low.4 In contrast, metagenomic 
sequencing (MGS) can broadly capture multiple pathogens simultaneously without a priori 
knowledge of what might be present and with continually improving costs and turnaround 
times.5,6 Since October 2024, we have been carrying out weekly untargeted ultra​-deep 
MGS of wastewater from 30 sites across 10 states, including four in the Chicago (Cook 
County), Illinois area as part of CASPER (Coalition for Agnostic Sequencing of Pathogens 
from Environmental Reservoirs), a wastewater MGS network for pathogen surveillance.6 
In September 2025, we obtained wild​-type measles reads in the MGS dataset from a Cook 
County, Illinois sample.
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Investigation and Outcomes
MGS data from samples collected on September 14, 2025, 
from a large wastewater treatment plant in Cook County, 
Illinois were obtained on October 3, 2025. Initial analysis 
using the NVD2 pipeline (https://github​.com​/dhoconno​/nvd) 
revealed 43 measles genotype B3 MGS reads mapping to the 
M gene (matrix protein), H gene (receptor binding hemag-
glutinin), and L gene (polymerase). Upon detection of these 
reads, local public health departments were notified.

Also in September 2025, 5 months after a previous case 
was reported, the Cook County Department of Public 
Health confirmed measles in a second person. The patient 
was a suburban Cook County child who was not previously 
vaccinated and contracted the disease during international 
travel. Follow​-up investigation revealed that the patient’s 
home and the hospital at which they sought care lay within 
the catchment area of the positive wastewater sample. The 
patient was 2 days after onset, still febrile, and symptom-
atic on the day the wastewater sample was collected. No 
other measles cases were identified in the region at that 
time despite requests for heightened provider surveillance 
and daily analysis of syndromic surveillance. Although the 
possibility of unidentified cases occurring within the juris-
diction exists, we believe the likelihood of undetected cir-
culation was low. Therefore, the detection of measles RNA 
through ultra‑deep MGS of municipal wastewater appeared 
to capture a single case within the population of more than 1 
million people and wastewater flow exceeding 300 million 
gallons per day, represented by approximately 0.000005% 
of nearly 1 billion sequencing reads.

To validate this finding, we used digital PCR​-based quanti-
fication of wild​-type measles7 on samples from September 
7, 10, 14, and 21. Only the September 14 sample had 
detections (two positive partitions; 7425 gene copies/l of 
wastewater). This sample was then sequenced using a hybrid​-​ 
capture approach (custom Qiagen xHyb panel), resulting 
in 6402 measles reads representing approximately 10% 
genome coverage to all but the N gene.

The patient’s clinical specimen was sequenced by the 
Illinois Department of Public Health laboratory in Chicago. 
The Bacterial and Viral Bioinformatics Resource Center8 
Variation Analysis service was used with BWA​-mem align-
ment to identify single​-nucleotide polymorphisms (SNPs) 
between the wastewater reads, the clinical isolate sequence, 
and a reference measles virus genotype B3 genome from a 
2025 California clinical isolate determined by Basic Local 
Alignment Search Tool (BLAST) to be the closest match to this 

Illinois isolate (GenBank accession PV686488). Wastewater 
reads from both the MGS and the hybrid capture datasets 
showed no SNPs relative to the clinical sequence with the 
exception of 3580T>A in all eight MGS reads covering this 
locus, likely an artifact because it occurred at the end of the 
read and is not present in any measles genome. In contrast, the 
clinical isolate had a SNP distance of 187 from closely related 
measles genomes, eight of which were covered by MGS reads 
with the same SNPs in genes M and L. Additionally, 19 SNPs 
spanning five genes (H, F, M, L, and P) had coverage and were 
present in the hybrid capture panel sequences. These data 
are consistent with the interpretation that the wastewater 
sequences originated from the single known clinical case.

Conclusions
This report indicates that ultra​-deep MGS successfully 
detected measles virus with high specificity. Because the 
local health departments were already performing disease 
control activities related to this known patient with measles, 
there was no need to escalate current public health activi-
ties based upon the metagenome detection. However, this 
work suggests the potential utility of untargeted wastewa-
ter surveillance for identifying infectious disease.
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