VX15 Anti-Semaphorin 4D Antibody (pepinemab) Increases FDG-PET Signal and is a Potential Treatment for Alzheimer’s Disease
Terrence L Fisher Jr., PhD1, Elizabeth E Evans, PhD1, John E Leonard, PhD1, Alisha M Reader, BS1, Crystal L Mallow, BS1, Leslie Balch, BS1, Alan Howell, BS1, Vikas Mishra, PhD1, Ernest S Smith, PhD1, Maurice Zauderer,
PhD1 and Andrew Feigin, MD2, (1) Vaccinex, Inc., Rochester, NY, USA, (2) NYU Langone Health, New York, NY, USA

Biology of SEMA4D: Glial Cell Regulation
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ASTROCYTES: Express cognate Plexin receptors. Antibody blockade
inhibits SEMA4D-induced cytoskeletal changes and activation.
In CNS disease, astrocyte activation results in process retraction, decreased trophic
support, and dysregulated glutamate uptake giving rise to excitotoxic neuronal cell death.
• Astrocytes express SEMA4D receptors, PLXNB1 and PLXNB2
• SEMA4D induces depolymerization of F-actin associated with astrogliosis.
• SEMA4D inhibits astrocyte process extension and migration.
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Semaphorin 4D (SEMA4D) is a guidance molecule that regulates the activation of glial cells that support
neuronal function and shape neural networks. Glial cells also contribute to disease pathology through
chronic inflammation and demyelination.
SEMA4D signals through Plexin-B1 and/or Plexin-B2 receptors connected to molecular switches, RhoA and
R-Ras, that regulate cytoskeletal organization and cell adhesion.
VX15/2503 (pepinemab) is a humanized IgG4 antibody that blocks binding of SEMA4D to its receptors.
Antibody blockade of SEMA4D inhibits changes associated with glial cell activation, and promotes migration
and differentiation of glial progenitor cells that can replenish glia and repair myelin.
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NeuN/Sema staining of cortical neurons in Q175 knock-in mouse model of HD and age-matched wild type (WT)
littermate controls. Representative images, obtained from mouse brain coronal sections (~5µM) at 20X
magnification, are shown from analysis of 3 mice/time-point. M = months of age.
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GFAP/Sema staining of caudoputamen region of Balb/c control and Q175 knock-in HD
mice. Representative images (20X) are shown from analysis of 3 mice/time-point. M =
months of age.

Smith et. al., Neurobiology of
Disease, 73:254-268, 2015.
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In CVN Murine Model of AD, blocking SEMA4D protects against loss of inhibitory
neurons. (left). FFPE brain tissue sections from CVN and WT mice (n=9-13/group; treated
13 weekly injections at 30 mg/kg with Control Ig or anti-SEMA4D/MAb 67-2) were stained
with anti-somatostatin antibody or anti-Neuropeptide-Y (NPY) to identify specific subsets
of neurons that begin to degenerate during early AD pathogenesis. No effects on
excitatory synapses were observed in diseased mice (as determined by Synaptophysin and
VGLUT-1 staining, not shown). Percentages were quantified for all animals and
normalized to total area scanned. Error bars indicate standard error. “*”=p<0.05 and
“***”=p<0.005 by 1-way ANOVA with Bonferroni’s Multiple Comparison Test.
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Smith, et.al., SEMA4D compromises blood–brain barrier, activates microglia, and inhibits remyelination in
neurodegenerative disease. Neurobiology of Disease, 73:254–268 (2015)

Based on data from SIGNAL Cohort A, pepinemab treatment resulted in
an increase in FDG-PET signal relative to the decrease observed in
placebo group.
•

FDG-PET analysis favored pepinemab in all 31 ROI, achieving
significance (p<0.05) in a majority of frontal and parietal brain
ROI.



While it is widely believed that neuronal loss is irreversible, other
important elements that govern neurological activity, in particular glial
cells and synapses, may be replenished or repaired with potentially
significant impact on disease progression. We hypothesize that the
imaging results from Cohort A could suggest a partial restoration of glial
function and / or restoration of disrupted neural networks.



Pepinemab has been well-tolerated in SIGNAL, and previously in a Phase
1 MS trial, suggesting there are no safety concerns in subjects with
neurodegenerative disease.



Clinical investigation of pepinemab in AD is warranted based on
preclinical MOA data, clinical safety data, as well as SIGNAL FDG-PET data
that suggests increased metabolic activity and glial health after
treatment.
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A. Primary rat astrocyte cultures were treated with recombinant SEMA4D for 1 hour, and were stained for expression of receptor PLXNB1, as well as F-actin
filaments (phalloidin) and nuclei (Dapi). Representative images are shown. Mean phalloidin-positive area/cell in a field of ~ 300 cells was quantified using ImagePro
software in each of 5 separate culture wells. B. Cell-free area in Radius 24-well Cell Migration Assay (Cell Biolabs) was determined following addition of 105 purified
astrocytes / well and culture for the indicated time in the presence or absence of recombinant SEMA4D (15 ug/ml), added at time 0. Anti-SEMA4D antibody (“2503”,
50 ug/ml) or isotype control was added at time = 20 hours to determine whether the effect is reversible. Results in replicate wells (n=6) at each time point are
normalized to cell-free area at time 0. Statistical significance was determined using two-way ANOVA and is indicated by * p<0·05, ** p<0·01,*** p<0·005. C. Striatum
of 12 month old YAC128 and WT mice, dentate gyrus of CVN and wild-type (WT) control mice (41 weeks of age), as well as occipital lobe of normal healthy and AD
patient were stained for GFAP and PlexinB1.
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A Phase 2, multi-center, randomized, double-blinded, placebo-controlled clinical trial in subjects with early manifest
(EM) and late prodromal (LP) Huntington disease (HD) to assess safety, tolerability, pharmacokinetics, and efficacy of
VX15/2503 (ClinicalTrials.gov Identifier: NCT02481674).
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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 and AD
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Human AD

SEMA4D INHIBITS ASTROCYTE MIGRATION,
ANTI-SEMA4D / Mab2503 REVERSES EFFECTS

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 “inflammatory” state at
sites of injury. Reactive glial cells secrete cytokines that activate other inflammatory cells.
Reconstitution of HD transgenic mice with normal human astrocytes ameliorates disease. (Benraiss et al.
2016 Nature Communications)
Glial precursor cells derived from HD patients exhibit deficiencies in oligodendrocyte and astrocyte
functions (Osipovitch et al. 2019 Cell Stem Cell)
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Cohort A SIGNAL FDG-PET:
Anti-SEMA4D Significantly Preserves/Restores Metabolic Activity
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