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Overview :

Chronic bacterial infection of the lung in people with cystic fibrosis (pwCF), especially
with species such as Pseudomonas aeruginosa, has long been associated with declining
lung health and new treatments are urgently needed. Antibodies usually protect us
against these bacterial infections, however the T-Wells group discovered ‘cloaking
antibodies’ that paradoxically protect the Pseudomonas from killing by our own immune
system. Using this information we have successfully treated multiple patients with multi-
drug resistant Pseudomonas by removing these ‘cloaking antibodies’ and restoring our
own immune systems ability to kill the bacteria.

Despite this success, plasmapheresis is a laborious treatment that is not scalable.
Additionally, lung damage in these patients is driven by inflammation, and the link
between cloaking antibodies and inflammation is not yet understood.

This project was to identify how these antibodies are linked to inflammation to
hopefully identify new treatment options.

Outcomes of the research:

We have produced compelling evidence that shows that ‘cloaking antibodies’ likely
increase inflammation in the lung through over-activation of the complement system.
This is an exciting result as novel therapeutics are already in development that target
complement activation.

Research Summary:

This project aimed to determine how cloaking antibodies are increasing inflammation in
the lung. This falls under two main findings- inflammation produced by macrophages
(immune cells that eat bacteria) and inflammation driven by the ‘complement cascade’.

Macrophage inflammation:

The main objective was to determine if cloaking antibodies increase inflammatory
responses from human macrophages. We found that bacteria coated in cloaking
antibodies did increase inflammation when incubated with these macrophages.



However, although these antibodies did increase inflammation, it was not significantly
higher than when we used antibodies from other pwCF.

Inflammation from complement activation.

Early on in this project, we investigated a large data set that suggested cloaking
antibodies may be driving complement activation leading to production of a very pro-
inflammatory protein called ‘C5a’. High levels of C5a in the lungs of pwCF is associated
with worse outcomes. We investigated a cohort of serum from 40 pwCF to determine if
presence of cloaking antibodies associated with higher complement activation. We
found that patients with high IgG2 or IgA ‘cloaking antibody’ have significantly higher
activation of complement pathway factors C1q, C3 and C5b9. We also demonstrated
that this the presence of cloaking antibodies leads to higher production of C5a during a
complement assay. These exciting results suggest that the complement pathway could
be targeted in these patients to improve outcomes.

We are now using this data to apply for large scale funding that will investigate this
complement activation and potential new treatments using novel C5a receptor blockers.
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