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Abstract

Protection of the CNS from leakage of plasma proteins by the blood-brain barrier (BBB) is lifted in
a wide range of neuroimmune and neurodegenerative diseases, as well as after traumatic injury.
However, whether plasma proteins contribute to neuroinflammation and nervous system repair
remains poorly understood. Our laboratory has discovered pleiotropic functions for the plasma
protein fibrinogen in the activation of innate immunity in the CNS, induction of gliotic scar
formation, and inhibition of remyelination. Such diverse functions have mechanistic underpinnings
on the unique structure of fibrinogen, which contains multiple binding sites for cellular receptors
and proteins expressed in the nervous system. Fibrinogen is a potent pro-inflammatory mediator in
the nervous system by activating the CD11b/CD18 integrin receptor (also known as Mac-1 and
complement receptor 3) in microglial cells. Fibrinogen stimulates a unique transcriptional signature
on CD11b" antigen presenting cells inducing the recruitment, differentiation, and local CNS
activation of myelin-specific Thl cells. Using in vivo imaging in the mouse spinal cord using two-
photon microscopy, we showed that in Experimental Autoimmune Encephalomyelitis (EAE), a
model of multiple sclerosis (MS), microglia rapidly perform constant surveillance of blood vessel
walls and specifically cluster around blood vessels with fibrin deposition. Pharmacologic or genetic
disruption of the fibrinogen/CD11b interaction suppresses microglial cluster formation, neurologic
symptoms, inflammation, demyelination, and axonal damage in EAE. These studies identified
fibrinogen as a novel molecular link between BBB disruption and activation of CNS innate
immunity. Our recent findings implicate fibrin in CNS repair processes, such as remyelination, via
both its effects on innate immunity and direct effects on cells required for the production of new
myelin in the CNS. The role of fibrin in CNS innate immune activation and inhibition of repair will
be discussed.
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