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Intrapulmonary, but not tracheal, airway smooth muscle is hyperreactive in asthma, together with
pro-contractile changes in the airway smooth muscle proteome. Several proteins were identified that
could be targeted for treatment of the hyperreactivity. http://bit.ly/33esYSU
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ABSTRACT Constriction of airways during asthmatic exacerbation is the result of airway smooth muscle
(ASM) contraction. Although it is generally accepted that ASM is hypercontractile in asthma, this has not
been unambiguously demonstrated. Whether airway hyperresponsiveness (AHR) is the result of increased
ASM mass alone or also increased contractile force generation per unit of muscle directly determines the
potential avenues for treatment.

To assess whether ASM is hypercontractile we performed a series of mechanics measurements on
isolated ASM from intrapulmonary airways and trachealis from human lungs. We analysed the ASM and
whole airway proteomes to verify if proteomic shifts contribute to changes in ASM properties.

We report an increase in isolated ASM contractile stress and stiffness specific to asthmatic human
intrapulmonary bronchi, the site of increased airway resistance in asthma. Other contractile parameters
were not altered. Principal component analysis (PCA) of unbiased mass spectrometry data showed clear
clustering of asthmatic subjects with respect to ASM specific proteins. The whole airway proteome showed
upregulation of structural proteins. We did not find any evidence for a difference in the regulation of
myosin activity in the asthmatic ASM.

In conclusion, we showed that ASM is indeed hyperreactive at the level of intrapulmonary airways in
asthma. We identified several proteins that are upregulated in asthma that could contribute to
hyperreactivity. Our data also suggest enhanced force transmission associated with enrichment of
structural proteins in the whole airway. These findings may lead to novel directions for treatment
development in asthma.
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