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ABSTRACT: Platelet and fibrin clots occlude blood vessels in hemostasis and
thrombosis. Here we report a noncanonical mechanism for vascular occlusion based
on neutrophil extracellular traps (NETs), DNA fibers released by neutrophils during
inflammation. We investigated which host factors control NETs in vivo and found that
two deoxyribonucleases (DNases), DNase1 and DNase1-like 3, degraded NETs in
circulation during sterile neutrophilia and septicemia. In the absence of both DNases,
intravascular NETs formed clots that obstructed blood vessels and caused organ
damage. Vascular occlusions in patients with severe bacterial infections were
associated with a defect to degrade NETs ex vivo and the formation of intravascular
NET clots. DNase1 and DNase1-like 3 are independently expressed and thus
provide dual host protection against deleterious effects of intravascular NETs.
STATEMENT: Our study identifies a novel mechanism for vascular occlusion at
inflammatory states, which utilizes the physical properties of DNA. In brief, we show
that extracellular DNA filaments, known as Neutrophil Extracellular Traps (NETs),
can form aggregates that occlude blood vessels independently of fibrin and platelets.
Two DNA-degrading enzymes (DNase1 and DNase1-like 3) in blood circulation
degrade NETs in healthy individuals, but can be absent in severe inflammatory
conditions e.g. sepsis. Such patients may profit from supplementation therapy with
recombinant DNases in future.
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