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Á Semaphorin4D (SEMA4D) is a guidancemoleculethat regulatesthe activation of glial cellsthat support neuronal function and shapes
neuralnetworks. Glialcellsalsocontribute to diseasepathologythroughchronicinflammationanddemyelination.

ÁSEMA4D signals through Plexin-B1 and/or Plexin-B2 receptors connected to molecular switches, RhoAand R-Ras, that regulate 
cytoskeletal organization and cell adhesion.  

Á Howdo glial cellsrecognizeandrespondto damage?
Á CNSdamagetriggersupregulationof SEMA4Danddramaticchangein glialcellmorphologyandfunction
Á Astrocytesand other glial cellsexpressplexinreceptors. SEMA4D signalsthrough plexinreceptorsto trigger glial transformationfrom

normal to activatedάƛƴŦƭŀƳƳŀǘƻǊȅέstate at sitesof injury. Reactiveglial cellssecretecytokinesthat activateother inflammatorycells.
(Smith,et.al. Neurobiologyof Disease,73:254ς268. 2015).

Á Pepinemab(VX15/ 2503) is a humanizedIgG4 antibody that blocksbindingof SEMA4Dto its receptors.
ÁAntibodyblockadeof SEMA4D inhibits changesassociatedwith glialcell activationandpromotesmigrationanddifferentiation of

glialprogenitorcellsthat canreplenishgliaandrepairmyelin.

A. Humanfrontal cortex(Inferior frontal gyrus,Brodmannarea-BA44-45) sectionswerestainedfor glutaminesynthetase(GS,astrocytecellbodyandprocesses),SEMA4D,and
Huc/HuD(neuronalcell body). B. Numberof GS+cellswere quantifiedasdescribedin Fig. 2d. C. Primaryrat astrocytecultureswere stainedfor expressionof receptorPLXNB1
(left), as well as F-actin filaments (phalloidin) and nuclei (Dapi) before (center)and after (right) one-hour treatment with recombinantSEMA4D. Representativeimagesare
shown. Mean phalloidin-positivearea/cell in a field of ~ 300 cellswasquantified usingImageProsoftware in eachof five separateculture wells. D. SEMA4D inhibits process
extensionandmigratoryfunctionof astrocytes; pepinemabreverseseffects. Cell-free areain Radius24-well CellMigrationAssay(CellBiolabs) wasdeterminedfollowingculture
of purified astrocytesfor the indicatedtime in the presenceor absenceof recombinantSEMA4D (15 ug/ml), addedat time 0. Pepinemabά2503έor isotypecontrol antibody
ά/¢w[LƎέ(50 ug/ml) wasaddedat time = 20 hoursto determinewhether the effect is reversible. Resultsin replicatewells (n=6) at eachtime point are normalizedto cell-free
area at time 0. E. GFAP/Semastainingof caudoputamenregion of Balb/c control and Q175 knock-in HDmice. (Representativeimages(20X) are shown from analysisof 3
mice/time-point, M = months of age.) Representativeimagesof astrocytefractal analysis,shown in lower panelsdemonstrateincreasedsomasize in activatedastrocytes
presentin diseasedtissuesStatisticalsignificancewasdeterminedusingtwo-wayANOVAandis indicatedby * p<0·05or ** p<0·01.

A Phase2, multi-center, randomized,double-blinded, placebo-controlled clinical trial in subjectswith early
manifest (EM) and late prodromal (LP) Huntington disease (HD) to assess safety, tolerability,
pharmacokinetics,andefficacyof VX15/ 2503(ClinicalTrials.govIdentifier: NCT02481674).

ProgramgrantedOrphanDrugandFastTrackDesignationby the FDA Divisionof NeurologyProducts

Conclusions

üWhile it is widely believed that neuronal loss is
irreversible,other important elementsthat govern
neurologicalactivity, in particular glial cells and
synapses,may be replenished or repaired with
potentially significant impact on disease
progression. We hypothesize that the imaging
resultsfrom CohortA suggesta partial restoration
of glial function and/or restoration of disrupted
neuralnetworks.
üPepinemabhasbeen well-tolerated in in subjects

with neurodegenerativedisease,including those
enrolledin SIGNAL-HD,andpreviouslyin a Phase1
MStrial.
üPepinemabtreatment resulted in an increasein

FDG-PETsignalrelative to the decreaseobserved
in placebogroupin SIGNAL-HDCohortA.
üFDG-PETanalysisfavoredpepinemabin all 31 ROI,

achieving significance(p<0.05) in a majority of
frontal andparietalbrainROI.

üPreviousstudiesin!ƭȊƘŜƛƳŜǊΩǎDiseaseconcluded
that glucosemetabolismis a sensitivemeasureof
changein cognitionand functionalability and has
value in predicting future cognitive decline or as
an outcome measurementto monitor clinically-
relevant change over time (Landau et. al.,
NeurobiolAging. 2011; 32(7): 1207ς1218).
üClinicalinvestigationof pepinemabin AD is being

planned based on preclinical MOA data, clinical
safety data, as well as SIGNALFDG-PETdata that
suggeststreatment-inducedincreasein metabolic
activityandglialhealth.
üRandomized monthly treatment: placebo

(n=20), pepinemab 20 mg/kg (n=20), or
pepinemab 40 mg/kg (n=20) for treatment
durationof 32weeks

üSafetyfollow-up: weeks32-40
üFDG-PETimagingat baselineand36weeks
üFPIplannedin June
üProgram funding supported by !ƭȊƘŜƛƳŜǊΩǎ

Associationand !ƭȊƘŜƛƳŜǊΩǎDrug Discovery
Foundation
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Endpoints:
Å SafetyandTolerability
Å Imaging

ÅFDG-PETreflectingglucosemetabolism
ÅVolumetricMRIasa measureof brainatrophy

Å Cognitive assessmentsand Quantitative motor:
HD-CAB,Q-motor, UHDRS-Motor, Total Functional
Capacity,PatientReportedOutcomes

Å PK, PD, sSEMA4D, NfL and mHTT levels in CSF,
serumcytokineandbiomarkerlevels

Hypothesis: 
Blocking F-actin 

depolymerization 
with anti-SEMA4D 

antibody pepinemab
may 

reduce inflammatory 
transformation and 

increase glucose 
uptake

Enrollment in Cohort B 
was completed by 
December 31, 2018

Last patient last visit 
anticipated June, 2020 

Å In CNS disease, astrocyte activation results in process retraction, decreased trophic support, and 
dysregulated glutamate uptake giving rise to excitotoxic neuronal cell death. 

ÅAstrocytes express SEMA4D receptors, PLXNB1 and PLXNB2.  SEMA4D induces depolymerizationof  F-actin 
associated with astrogliosis. 

Å SEMA4D inhibits astrocyte process extension and migration.  Antibody blockade reverses this effect
ÅAstrocytes transform to activated inflammatory state with increased soma size during disease progression 
ÅAstrocytes are in close proximity to SEMA4D+ cells in diseased brain.

üBlocking SEMA4D / Plexininteractions can help restore overall astrocyte health

ü SEMA4D expression is upregulated in HD mice as disease progresses, compared to low expression in age matched wild type (WT) control mice. 
ü SEMA4D is upregulated early in disease in Q175 HD mice, prior to onset of symptoms, which occurs approximately 5 months of age

ü SEMA4D in upregulated in brains of HD and AD subjects
ü SEMA4D co-localizes with NeuN+ and HuC/ HuD+ neurons
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Antibody blockade preserves brain volume in 
YAC128 transgenic model of HD

Anti-SEMA4D preservesbrain greyand white matter in YAC128IǳƴǘƛƴƎǘƻƴΩǎDiseasemice. Free-floating brain
tissuesectionsfrom 12month-old MAb-treatedYAC128andwild type (WT)mice(n=13-21/group) werestained
with anti-NeuNantibody. Corticaland corpuscallosum volumeswere determinedby tracingthe perimeter of
the desired structure in serial sections using StereoInvestigatorsoftware (Microbrightfield) and volumes
determinedusingthe Cavalieriprinciple. Statisticalsignificancewas determinedby ANOVAwith .ƻƴŦŜǊǊƻƴƛΩǎ
Multiple ComparisonTestwhere*=p<0.05and**=p<0.01.
Southwell et.al., Anti-semaphorin 4D immunotherapy ameliorates neuropathology and some cognitive
impairmentin the YAC128mousemodelof Huntingtondisease. Neurobiologyof Disease,76:46ς56 (2015).
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SEMA4D is upregulated in HD

Astrocytes lose normal form and function upon 
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F-actin

Untreated rSEMA4D

M
e
a
n

 p
h

a
ll
o

id
in

 a
re

a
/c

e
ll

rSEMA4DNormal Control

PlexinB1 Phalloidin Phalloidin

IǳƴǘƛƴƎǘƻƴΩǎ 5ƛǎŜŀǎŜNormal Human

Glutamine Synthetase  expressed in astrocyte cell body and  end feet

HuC/HuD expressed in neuronal body

SEMA4D HuC/HuD MERGE

Stage0 Stage1 Stage2

HD Stage1 HD Stage2HD Stage0 Normal Human

S
E

M
A

4
D

H
u

C/
H

u
D

M
e

rg
e

S
e

m
a

4
DG

F
A

P
G

F
A

P

HD Q175-6M HD Q175 -9.3MHD Q175 -3MWT

B
in

a
ry

SIGNAL Cohort A: FDG-PET measures glucose metabolism
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A. Q175 knock-in mousemodel of HDexhibit age-dependentupregulationand colocalizationof SEMA4D in cortical neurons. B. Quantificationof SEMA4D expressionand
numberof neuronsin Q175 model. Mean of entire coronalsection+SEM(bar) with 3 mice/agegroup (closedcircles). C. SEMA4D is increasinglyupregulatedin neuronsof
humanfrontal lobe with increasingHDstageand pathology,in parallelwith neuronalloss. D. SEMA4D expressionand E. numberof neuronswere quantified acrossentire
humanautopsysectionsof frontal cortex (Inferior frontal gyrus,Brodmannarea-BA44-45) and parietal lobe regions(Somatosensorycortex- Brodmannarea- BA1,2,3 and
part of frontal cortexBA4). Meanof 3-4 consecutivesections+SEMis shownfor 3 subjects/condition. Groupdifferencesandstatisticalsignificancewasdeterminedusingone-
wayANOVAwith Tukeyposthocanalysisandis indicatedby * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001.
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