
Targeting SEMA4D/PLXN signaling through reactive glia as a common 

pathology for the treatment of neurodegenerative disorders
Terrence L Fisher, PhD1, Elizabeth E Evans, PhD1, Vikas Mishra, PhD1, Leslie Balch1, Elaine E Gersz1, Alan Howell1, Renee Kirk1, Malgorzata Gil-Moore1, Crystal L Mallow1, 

Anton P. Porsteinsson, MD2, Andrew Feigin, MD3, Charlotte Teunissen, PhD4, Lisa Vermunt, PhD4, Maurice Zauderer, PhD1

                 (1) Vaccinex, Inc., Rochester, NY, USA, (2) Alzheimer's Disease Care, Research and Education Program, University of Rochester Medical Center, Rochester, NY, USA, (3) NYU Langone Health, New York, NY, USA, (4) Amsterdam UMC, Amsterdam, the Netherlands  

Contact: eevans@vaccinex.com
                tfisher@vaccinex.com

Role of SEMA4D in Neuroinflammation and Neurodegeneration

Human autopsy sections of frontal lobe

Pepinemab for the treatment of 
neurodegenerative diseases
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Background
• Accumulation of toxic protein aggregates, (Aβ in AD, αSyn in PD, mHtt in 

HD ) are believed to trigger a series of pathogenic events, including gliosis, 

neuroinflammation, compromised blood brain barrier (BBB), and synaptic 

loss. These events are key drivers of neurodegeneration and cognitive 

dysfunction. 

• Semaphorin 4D (SEMA4D) and its receptors are upregulated in 

damaged/diseased brains & correlate with amyloid plaque load, tau tangle 

density, and cognitive decline in AD (1-4). We have previously reported that 

SEMA4D is upregulated in diseased or damaged neurons during 

progression of Alzheimer’s and Huntington’s Disease (AD, HD), triggering 

astrocyte reactivity and gain of inflammatory processes (5). A genome wide 

association study identified SEMA4D as a novel genetic locus having strong 

interaction with known AD genes identified as risk factors of all-cause 

dementia and vascular dementia (6). Interestingly, we previously discovered 

that SEMA4D disrupts tight junctions in brain endothelial cells (8). We and 

others have described beneficial effects of blocking SEMA/PLXN signaling 

to inhibit damaging effects of astrogliosis, facilitate productive 

astrocyte/microglial interactions in AD models (7), and restore vascular 

integrity (8). 

• Pepinemab, human SEMA4D blocking antibody, was well-tolerated and 

appears to reduce biomarkers of reactive astrocytes and to slow or 

prevent cognitive decline in clinical studies of AD and HD (10,11). 

Loss of glial homeostatic functions7

Gain of inflammatory processes

Disruption of vascular integrity6,8
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Brain and vascular channels (Emulate) are maintained under continuous flow, 

exchanging metabolites/ molecules across the brain vascular barrier in both directions. 

Vascular permeability (Papp) can be determined by injection of high and low molecular 

weight dyes in vascular channel and measure how much leaks to brain side. 

Soluble factors can also be measured in supernatants.

Vascular Integrity
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Study Design

• Treatment with αSyn fibrils disrupted vascular integrity of brain chip

• Concurrent pepinemab treatment significantly inhibited effects of αSyn

• Delayed (+3 days) pepinemab treatment significantly reversed effects of αSyn

• αSyn is a co-pathology in AD and a key component of Lewy body pathology, including Lewy Body 

Dementia and Parkinson’s Disease

• Effects of pepinemab  in Aβ amyloid  model are currently under investigation

SEMA4D plays a fundamental role in regulation of cellular morphology  and communication 
in both the nervous and immune systems

Mature Dendritic Cell
Facilitates interactions with T cells 

and other immune cells

Healthy Astrocyte
Reaches out to touch and interact with 

Neurons and other brain cells

Astrocytes in brain and Dendritic Cells in 
immune system express PlexinB1/B2 receptors 

and change form and function in response to 
SEMA4D upregulated during disease,   

“SEMA4D Reactive Regulators” 

Pepinemab in 3D “Brain on a chip” model of Neurodegeneration
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To the extent that statements contained in this presentation are not descriptions of historical facts regarding Vaccinex, Inc. (“Vaccinex,” “we,” “us,” or “our”), they are forward-looking statements reflecting management’s current beliefs and expectations. Such statements include, but are not limited to, statements about the Company’s plans, expectations and objectives with respect to the results and timing of clinical trials of pepinemab in various indications, the use and potential benefits of pepinemab in cancer, Huntington’s and Alzheimer’s disease and other indications, and other statements identified by words such as “may,” “will,” “appears,” “expect,” “planned,” “anticipate,” “estimate,” “intend,” “hypothesis,” “potential,” 

“advance,” and similar expressions or their negatives (as well as other words and expressions referencing future events, conditions, or circumstances). Forward-looking statements involve substantial risks and uncertainties that could cause the outcome of the Company’s research and pre-clinical development programs, clinical development programs, future results, performance, or achievements to differ significantly from those expressed or implied by the forward-looking statements. Such risks and uncertainties include, among others, uncertainties inherent in the execution, cost and completion of preclinical and clinical trials, uncertainties related to regulatory approval, the risks related to the Company’s dependence on its lead 

product candidate pepinemab, the ability to leverage its ActivMAb® platform, the impact of the COVID-19 pandemic, and other matters that could affect the Company’s development plans or the commercial potential of its product candidates. Except as required by law, the Company assumes no obligation to update these forward-looking statements. For a further discussion of these and other factors could cause future results to differ materially from any forward-looking statement, see the section titled “Risk Factors” in the Company’s  periodic reports filed with the Securities and Exchange Commission (“SEC”) and the other risks and uncertainties described in the Company’s most recent year end Annual Report on Form 10-K and 

subsequent filings with the SEC.

* p=0.02

* p=0.04

* % change from baseline over time was analyzed via MMRM after adjusting for baseline 
value and age.  P values represent t-tests for significant difference (PEPI-PBO) at each 
timepoint.
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Clinical Meaningfulness
HD-CAB is correlated with both CAP score at baseline 

(measure of disease burden) and CGIC (global functioning) in 

PEPI treated subjects,  supporting HD-CAB as a clinically 

meaningful outcome

*** 
p=0.0007

Select AD-related biomarkers reported to be 
elevated in AD cerebrospinal fluid (CSF) are reduced 
in patients treated with pepinemab. Olink analysis of 
CSF, change from baseline at 48 weeks in Baseline 
MMSE 22-26 prespecified subgroup. Olink Explore 5400 
panel was employed. P values represent t-tests for 
significant difference (Pepinemab - Placebo), adjusted 
for age and sex. Placebo n=8, Pepinemab n=7 matched 
pairs.
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CSF Olink analysis: pepinemab reduced levels of AD-related proteins associated with tau pathology and synaptic loss in patients with mild dementia
String analysis: protein to protein interactions

Interaction node→ 
SEMA4D/PLXN with:
• GAP-43
• SNAP25 
• NTRK2 (BDNF-R)

GAP-43 and BDNF are 
direct binding partners in 
hippocampal neurons and 
their molecular signaling 
may represent potential 
biomarkers for AD

SNAP25, a presynaptic 
protein, is increased in AD 
CSF
Pepinemab treatment 
reduced levels of SNAP25, 
representing a potential 
biomarker

Pepinemab induced biomarker changes in 
early stage Alzheimer’s Disease

Pepinemab reduced plasma GFAP, 

pTau217, and brain hypometabolism 

in patients at early stage of disease 
(baseline CDR 0.5,GFAP<225ng/ml)

Change in plasma GFAP
in early disease low GFAP subgroup

Change in plasma pTau-217
in early disease low GFAP subgroup

Change in FDG-PET
in early disease low GFAP subgroup
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• A larger randomized Phase 2 study (n=179), including  ~ 90 patients/group with early manifest 

disease (Total Functional Capacity 11-13, HD diagnostic confidence level 4)

• Pepinemab (20mg/kg, Q4W)  was well tolerated and demonstrated target engagement in CSF.

• Pepinemab significantly improved cognition, using HD-CAB (cognitive assessment battery), 

particularly in patients with evidence of mild cognitive impairment (MoCA <26) at baseline

• Pepinemab significantly regulated biomarkers of reactive astrocytes: GFAP and FDG-PET

*p=0.0025
at 18 months

*p=0.0056 
at 6 months

• A placebo-controlled randomized Phase 1b/2 study enrolling 50 amyloid-positive patients, including MCI and mild dementia due to AD (CDR-GS 0.5-1; MMSE 17-26). 

• Pre-specified subgroup analysis to assess activity during disease progression: baseline MMSE scores of  22-26 and 17-21.

• Pepinemab (40mg/kg. Q4W) was well-tolerated and appears to improve multiple assessments of cognition and function in the MMSE 22-26 subgroup of patients with MCI and 

mild dementia due to AD.  Pepinemab also appeared to beneficially affect plasma biomarkers GFAP and p-Tau217 in early disease. 

• Multiplex proteomics analysis of CSF via Olink suggest treatment induced reduction of AD-related biomarkers in CSF and regulation of immune related and metabolic pathways, 

consistent with mechanism of action

Huntington’s Disease Alzheimer’s Disease

Olink Volcano plot

Pepinemab improved assessments of cognition and function in 
Alzheimer’s Disease

prespecified MMSE 22-26 subgroup (late MCI and mild dementia)

➢ Orange lines represent the predicted 

delay in disease progression over time, as 

extrapolated from the MMRM change 

from baseline trends

Pepinemab induced biomarker changes

sSEMA4D:PEPI complexes 
in CSF– demonstrating 

target engagement

Protein expression

   (PEPI vs PBO)

      Upregulated

       Downregulated

       Not significant

AD-related Biomarkers MMSE 22-26

Early Manifest HD: 
Baseline MoCA <26 subgroup

Pepinemab is a humanized IgG4 antibody that blocks Semaphorin 4D 

(SEMA4D)- induced  astrocyte reactivity and neuroinflammation, as 

well as disruption of brain vascular integrity.

Pepinemab was well-tolerated in multiple clinical trials, including 

Alzheimer’s Disease, Huntington’s Disease and Multiple Sclerosis.

Data from a recently completed SIGNAL-AD study in early Alzheimer’s 

Disease and a Phase 2 study in Huntington’s Disease suggest that 

pepinemab treatment appears to slow cognitive decline with favorable 

effects on biomarkers related to disease progression.

Pepinemab has broad application in multiple indications in which 

inflammation contributes to disease pathology.
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