CITIZEN SCIENTISTS DETECT PATHOGENS ASSOCIATED WITH TICK-BORNE

ILLNESSES IN Ixodes scapularis
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Prevalence of Pathogens in
Ixodes scapularis

The Ixodes scapularis tick has been expanding its range across the upper Midwest and New England, which is likely to be increasing the risk to individuals of developing tick-borne illnesses. Ticks acquire
pathogens from primary reservoir hosts like the white-footed mouse, Peromyscus maniculatus, and depending on the prevalence of the primary host in the environment there can be variability in the

percentage of ticks carrying the pathogens associated with Lyme disease and Anaplasmosis. Public health data is limited by the number of samples that can be collected; however, with the advent of Figure 9. Samples generated by students give an idea of the co-
mobile technologies there are growing opportunities for the public to engage in citizen science. As part of a public education campaign to promote the adoption of behaviors that protect against Lyme infection rate.

disease, we have partnered with local middle school students in the extraction of tick DNA using Biomeme field sample preparation kits combined with portable real-time PCR analysis to test for the We have tested 37 Ixodes scapularis samples, 8 samples extracted
presence of pathogens. We have found that the students are able to successfully extract DNA that can be used in RT-PCR analyze and have found that 55% of ticks tested in Central Wisconsin carry by students did not work, this chart includes data from 29 samples
Borrelia burgdorferi and 10% carry Anaplasma phagocytophilium. Importantly, we found a higher than random coincidence of the bacteria, which may impact disease transmission. Future work will that worked in the RT-PCR (78%). From the 29 samples, 16 samples

were positive for Borrelia burgdorferi (55.17%) and only 3 (10.34%)

involve pathogen strain analysis and a more in depth understanding of the benefits and challenges of engaging middle students in science. "
samples showed positive results for Anaplasma, and another 3
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What is risk of coinfection in the Upper Midwest?

Figure 5. Ixodes scapularis and Dermacentor variabilis are
documented. During outreach presentations co-delivered by
undergraduates, middle and high school students are provided

with relevant public health information about preventing Lyme Figure 8. Mobile Real Time-PCR to detect pathogens and
disease (Seifert, et al. 2016). The students then took pictures of confirm species. o : ) kn OWIedge I’It
the ticks and differentiated the ticks by species, life stage, and Sample was added to 3 wells containing lypholized mix and
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Figure 3. The life cycle of the deer tick (Ixodes scapularis) B
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If the tick picks up B. burgdorferi, A. phagocytophilium, or
B. microti from reservoir hosts, it can pass the pathogens
to humans during subsequent blood meals.
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