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Alpha-1 anKtrypsin (AAT) deficiency (AATD) is characterised by sustained inflammaKon. Elevated levels of 
the complement acKvaKon product C3d were previously detected in plasma and airway samples, and 
correlated with airway obstrucKon. The aim of this study was to invesKgate C3d as a trigger of monocyte 
acKvaKon that drives inflammaKon in AATD.Blood was collected from paKents with AATD (n=9, mean FEV1: 
45.16 % ± 22.88) or healthy control donors (HC) (n=16). Purified monocytes were challenged with C3d and 
key markers of monocyte acKvaKon, including phosphorylated p85, AKT, as well as caspase-1 and NLRP3 
required for IL-1β acKvaKon, were measured by qPCR, ELISA or western blot analyses. In AATD, increased 
monocyte membrane expression levels of C3d (P=0.006) and cognate receptor CR3 (P=0.003), triggers IL-1β 
secreKon (P<0.001). MechanisKcally, C3d, but not C5, increased IL-1β expression and secreKon through the 
PI3/AKT/NF-κβ pathway, acKvaKng the NLRP3 inflammasome (P<0.001). In corroboraKon, AATD monocytes 
demonstrated increased cytosolic calcium levels (P<0.001) and caspase-1 acKvity (P<0.0001), effecKng 
increased plasma IL-1β levels (P<0.001). In vitro, exogenous, glycosylated AAT, binds C3d (P=0.0008) and 
modulates inflammasome acKvaKon (P=0.001).These results demonstrate that the C3d:CR3-inflammasome 
axis may represent a key target in regulaKng the inflammatory response in AATD monocytes, and is 
significantly downregulated by exogenous AAT. This is of parKcular interest as intravenous AAT to treat 
AATD-related lung disease, remains unavailable for people with AATD.  This project was funded by the US 
Alpha-1 FoundaKon (Grant # 615848) and HRB/HRCI Ireland (Grant # HRB /MRCG-2018-04). 
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