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Glial cells are the most abundant cells in the brain 

1. They provide essential functional support to neurons. 

Glial cells couple glucose transport and metabolism to 

synaptic activity

2. CNS damage triggers dramatic change in glial cell 

morphology and function (a) Beneficial in the context of 

acute focal injury, but (b) maladaptive in broad chronic injury 

such as HD

3. How do glial cells recognize and respond to damage? 

Glial cells express plexin receptors.  SEMA4D signals 

through plexin receptors to trigger glial transformation from 

normal to activated ñinflammatoryò state at sites of injury. 

Reactive glial cells secrete cytokines that activate other 

inflammatory cells.
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Glial cells undergo inflammatory transformation that aggravates 

brain damage in neurodegenerative diseases 
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ÅSEMA4D is a guidance molecule that regulates the activity of 

inflammatory and glial cells at sites of injury

ÅSEMA4D signals through PLXNB1 and PLXNB2 receptors to regulate 

(1) cell cytoskeleton (2) cytokine synthesis and secretion

ÅSEMA4D is a guidance molecule that regulates the activity of 

inflammatory and glial cells at sites of injury

ÅSEMA4D signals through PLXNB1 and PLXNB2 receptors to regulate 

(1) cell cytoskeleton (2) cytokine synthesis and secretion

SEMA4D/Plexin signaling on glial cells:

ÅSEMA4D triggers partial depolymerization of F-actin in astrocytes and 

inhibits process extension and migration

ÅGlial progenitor cells express PLXN receptors and are inhibited from 

migrating and differentiating at sites of injury by SEMA4D.

Semaphorin 4D (SEMA4D)
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Antibody blockade of SEMA4D inhibits changes associated with glial 

cell activation, and promotes migration and differentiation of glial 

progenitor cells that can repair and remyelinate brain lesions

Å MAb67: mouse IgG1, cross reacts with mouse and human SEMA4D

Å Pepinemab (VX15/2503): humanized IgG4 with hinge modification
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SEMA4D causes collapse of actin cytoskeleton in rat GPC cultures

ÅAnti -SEMA4D 
rescues glial 
precursor cells 
(GPC) from 
SEMA4D-induced 
cytoskeletal 
collapse
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Control Protein rSEMA4D rSEMA4D + VX15/2503

Smith et al. Neurobiology of Disease, 73:254-268, 2015
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Anti -SEMA4D promotes survival & differentiation of GPC that can repair and 

remyelinate brain lesions

ÅGlial progenitor cells (GPCs) differentiate into 
oligodendrocytes and astrocytes.

ÅSEMA4D induces apoptosis and inhibits 
differentiation of GPC

ÅAnti -SEMA4D rescues GPC from SEMA4D -
induced apoptosis and inhibition of 
differentiation. 
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Smith et al. Neurobiology of Disease, 73:254-268, 2015
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Anti -SEMA4D Antibody Promotes Migration of 

Glial Precursor Cells to Demyelinated Lesion

ÅAntibody blockade of SEMA4D 
increases migration of NKX2.2+ 
glial progenitor cells to area of 
lysolecithin -induced lesions 

ÅFollowing injury, surrounding 
GPCs proliferate and migrate to 
the lesion area, where they can 
differentiate and replenish the 
injured area with new 
mature oligodendrocytes.

ÅDemyelination has been observed 
in acute injury, as well as 
neurodegenerative and 
neuroinflammatory diseases
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Anti -SEMA4DControl Antibody

Smith et al. Neurobiology of Disease, 73:254-268, 2015
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Anti -SEMA4D Antibody Inhibits SEMA4D -induced Activation of Microglia

ÅAnti -SEMA4D antibody 
treatment prevents activation 
of microglia in area of 
lysolecithin -induced 
demyelinated lesions in rat 
model
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Smith et al. Neurobiology of Disease, 73:254-268, 2015
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Anti -SEMA4D improves clinical score in rodent Experimental Autoimmune 

Encephalitis (EAE) models of Multiple Sclerosis

ÅActivation of oligodendrocytes and 
microglia promotes demyelinating 
and inflammatory pathogenesis in 
Multiple Sclerosis

ÅAb blockade of SEMA4D can 
reduce symptoms in several 
preclinical EAE models.  

Å Phase 1 trial is MS was completed, 
well tolerated.
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