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Citizen science and pathogen detection 
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Objectives: 
•  AGP results suggest a surprising 14% and 2% of  samples 

contained Salmonella and Listeria, respectively  

 (ftp://ftp.microbio.me/AmericanGut/ag-July-29-2016/07-taxa/notrim/) 
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Objectives: 
•  AGP results suggest a surprising 14% and 2% of  samples 

contained Salmonella and Listeria, respectively  

 (ftp://ftp.microbio.me/AmericanGut/ag-July-29-2016/07-taxa/notrim/) 

 
•  We wanted to explore the rich metadata to explain this level of  

prevalence of  foodborne pathogens 
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Objectives: 
•  AGP results suggest a surprising 14% and 2% of  samples 

contained Salmonella and Listeria, respectively  

 (ftp://ftp.microbio.me/AmericanGut/ag-July-29-2016/07-taxa/notrim/) 
 
•  We wanted to see if  there correlates in the rich metadata to 

explain this level of  prevalence of  foodborne pathogens 

•  But wanted to validate/double check their results first 
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ABSTRACT Metagenomics is increasingly used not just to show patterns of micro-
bial diversity but also as a culture-independent method to detect individual organ-
isms of intense clinical, epidemiological, conservation, forensic, or regulatory interest.
A widely reported metagenomic study of the New York subway suggested that the
pathogens Yersinia pestis and Bacillus anthracis were part of the “normal subway mi-
crobiome.” In their article in mSystems, Hsu and collaborators (mSystems 1(3):
e00018-16, 2016, http://dx.doi.org/10.1128/mSystems.00018-16) showed that micro-
bial communities on transit surfaces in the Boston subway system are maintained
from a metapopulation of human skin commensals and environmental generalists
and that reanalysis of the New York subway data with appropriate methods did not
detect the pathogens. We note that commonly used software pipelines can produce
results that lack prima facie validity (e.g., reporting widespread distribution of notori-
ous endemic species such as the platypus or the presence of pathogens) but that
appropriate use of inclusion and exclusion sets can avoid this issue.

The development and validation of novel methods that use next-generation DNA
sequence data to detect pathogens from complex ecosystems represent important

areas of research. In particular, these methods are important in studies of the built
environment and of agricultural systems, where the correct detection of pathogens
represents enormous public benefit and where incorrect detection creates fear. For
example, in a recent study of the New York subway (1), due to incorrect taxonomic
classifications, the authors reported observing Yersinia pestis (the causative agent of
plague) and Bacillus anthracis (the causative agent of anthrax) as part of the “normal
subway microbiome.” These observations led to high-visibility news reports. But im-
proved reanalysis of the same data by Hsu et al. (2) demonstrated that these results
were illusory. Hsu et al. found that these pathogens were not part of the normal subway
microbiome, either in New York or in an independent sample set from the Boston
subway. They drew the more plausible conclusion that the surfaces were dominated by
inputs of normal human skin bacteria, consistent with other studies, and found that the
subway was not a reservoir of bacterially encoded toxins or antimicrobial resistance
elements. That carefully conducted study added fundamentally to our knowledge of
the transmission and expression of microbes in high-traffic built environments.

Another example of the importance of accurate pathogen identification from next-
generation sequencing data is the ability to detect Salmonella from fresh produce. In a
study by Ottesen et al. (3), the authors could not confirm the presence of Salmonella on
the tomato crops through the use of 16S amplicon sequencing. However, an analysis
of shotgun data from samples collected from the roots, leaves, and fruits of the tomato
plants performed using the MG-RAST server reported hits corresponding to Salmonella.
Furthermore, this analysis also showed the surprising presence of Gallus gallus (red
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Objectives: 
•  AGP results suggest a surprising 14% and 2% of  samples 

contained Salmonella and Listeria, respectively  

 (ftp://ftp.microbio.me/AmericanGut/ag-July-29-2016/07-taxa/notrim/) 
 
•  We wanted to see if  there correlates in the rich metadata to 

explain this level of  prevalence of  foodborne pathogens 

•  But wanted to validate/double check their results first 

•  Decided to see how often different classification methods 
agreed (1,652 samples/48,312,131 reads) 
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Results: 

•  Methods differ – particularly in whether they classify a read.  

•  Important implications for identifying microbes associated 
with diseases/lifestyles (e.g., 16S rRNA and metagenome-
wide association studies) 

Pettengill and Rand. 2017. PeerJ. 

PanGIA results here 

PanGIA results here 
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Results: not an issue of  parameter settings 

Pettengill and Rand. 2017. PeerJ. 
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Segal’s law: a person with one watch (method) always 
knows what time it is; a person with two watches 
(methods) is never sure. 
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