ABSTRACT

Harmful algal blooms are on the rise globally and
pose serious health concerns due to the release of cy-
anotoxins, which are harmful to humans and the envi-
ronment. Microcystin-LR (MC-LR) is one of the most
frequently produced cyanotoxins and has recently
been detected in aerosols generated by the normal
motions of affected bodies of water. However, the
human pulmonary health effects of MC-LR aerosols
remain largely unknown. It has been previously ob-
served that MC-LR exposure has a pro-inflammatory
influence on the airways of mice, however this has yet
to be observed in the context of aerosol exposure.
Additionally, it is unknown whether this is a concern
for human airways as the potential inflammation and
associated downstream effects have yet to be thor-
oughly characterized. Therefore, we set out to address

these knowledge gaps.

Herein we describe MC-LR mediated pro-
inflammatory signaling in a 3D model of primary
human airway epithelium. We further characterize this
inflammation utilizing inherent biological variation in
a strain and sex comparison of a murine model of MC
-LR aerosol inhalation. In which, we found an upregu-
lation of type 1 and type 17 immunity characterized
by neutrophilic inflammation. Next, we addressed the
risk for patients with the pre-existing airway inflam-
matory disease, neutrophilic asthma. In both an in
vitro and in vivo model, asthma-related pro-
inflammatory signaling was further upregulated after
MC-LR exposure. Finally, we propose a novel mecha-
nistic explanation for the pro-inflammatory responses

which involves the amplification of NF-kB activity

through the inhibition of protein phosphatase 1 (PP1)
and 2A (PP2A).
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