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• Semaphorins are guidance molecules, 
directing cellular movement and 
differentiation

• Semaphorins and cognate receptors are 
overexpressed in many malignancies and 
some are associated with poor prognosis.

Semaphorins are guidance cues in tumor microenvironment

Adapted from Neufeld et al, Drug Resistance Updates 2016 
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activation, cytokines

Immune cell 
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recruitment of TAM

Monocyte cytokine, 
production, metabolism • SEMA4D and its receptors are expressed 

on precursor cells, including immune 

cells, vasculature and tumor cells

• Many mesenchymal precursor cells are 

immunosuppressive within the TME

• MDSC, M2 TAM

• Endothelial cells

• Cancer associated fibroblasts

• Tumor cells
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• SEMA4D is an extracellular signaling molecule that regulates the activity of 

inflammatory cells at sites of injury or cancer

• SEMA4D signals through PLXNB1 and PLXNB2 receptors to regulate              

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

• In TME, SEMA4D inhibits migration and promotes immunosuppressive 

functions of PLXNB1+ myeloid cells.

Introduction to Semaphorin 4D (SEMA4D, CD100)

Anti-SEMA4D antibody blocks binding to its receptor and signaling activity

• Promotes infiltration of potent APC and T cells

• Inhibits differentiation/function of MDSC, M2 TAM and Treg

• Pepinemab (VX15/2503): humanized IgG4 with hinge modification

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

• MAbs do NOT deplete immune cells in vivo and do NOT generally affect  
immune responses in the periphery

SEMA4D

PLXNB1/ 
PLXNB2

Crosslinking 
and signaling

R-Ras, RhoA and ROCK-kinase

Cytoskeletal reorganization, 
migration and differentiation,          

cytokines, chemokines

Tumor, Leukocytes 

Tumor, Myeloid Cells

Evans EE et al.   Cancer Immunol Res. 2015

Fisher et al. Mabs 2015

Leonard et al. Mol Cancer Ther 2015
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Mesenchymal cells and tumor cooperate to suppress T cell responses in the TME
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Anti-SEMA4D promotes differentiation of pro-inflammatory APC

SEMA4D inhibits  

migration of macrophage

6

RPMI-8226 Multiple Myeloma tumor supe

M1 = CD14-CD16+, M2 = CD14+CD16+

M2

M1M1

Macrophage differentiation assay

Human Tumor:PBMC co-culture

Trans-well Migration assay

RAW264.7 macrophage

Anti-SEMA4D shifts 

balance of M1/M2
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Anti-SEMA4D Ab reverses MDSC function and recruitment to TME

• SEMA4D promotes               
MDSC arginase production and 
suppression of T cell function

• Ab blockade reverses           
MDSC suppression of T cell 
proliferation and T cell activity.

7
Clavijo, Allen et al., manuscript in preparation

MDSC

PLXNB1SEMA4D

gMDSC isolated from MOC1 tumors and treated in vitro with rSEMA and Ab 

Similar results observed in gMDSC isolated from mice treated                               
in vivo with anti-SEMA4D

DO NOT POST

PMN-MDSC function

ARG-1

Arginase Production
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Anti-SEMA4D Ab reverses tumor recruitment of MDSC

8

CXCL1           CXCL2          CXCL5

Clavijo, Allen et al., manuscript in preparation DO NOT POST

Tumor

RhoA/Raf
ME

KER

K

CXCL1, 2, 5

CCL2

Chemokines measured in supe of in vitro MOC1 
cells cultured with anti-SEMA4D

Similar results observed in tumor cells isolated 
from mice treated in vivo with anti-SEMA4D

Recruitment of PMN-MDSCAb blockade reduces secretion of 
chemokines that recruit MDSC
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SEMA4D Expression Concentrated at Tumor Leading Edge in Murine Tumor 

Models

9Evans EE et al.   Cancer Immunol Res. 2015

Mammary carcinoma (Tubo.A5)Colorectal (Colon26)

SEMA4D

Pseudo color

SEMA4D at the invasive margin of the 

tumor forms a barrier that restricts the 

infiltration of anti-tumor immune cells

Blocking antibodies against SEMA4D 

neutralize this barrier and “open the gates” 

of the tumor to the immune system



Immune cells are excluded where SEMA4D is concentrated at margins 

of human HNSCC of the Larynx

High SEMA4D at invasive tumor 
margin and immune exclusion

Low SEMA4D

SEMA4D+ 
TIL
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• Dendritic cells (DC) express receptor PLXNB1.  

• Binding to SEMA4D restricts penetration of DC 

into tumor.

• Antibody blockade of SEMA4D enhances 

migration and differentiation of DC within tumor

• Reduction in suppressive myeloid cells, such as   

CD206+ M2 TAM and MDSC, and associated 

chemokines and

• Increase in pro-inflammatory APC, with 

associated chemokines/cytokines

SEMA4D Controls Infiltration of Antigen Presenting Dendritic Cells 
into Tumor

Control 

Ig

αSema4D 

Antibody

CD11c F4/80

Evans EE et al.   Cancer Immunol Research 2015;3(6): 689-701

Antigen Presenting Cells (APC)

11
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Anti-SEMA4D shifts balance of chemokines and suppressor cells to 

enhance anti-tumor T cell activity

T cell Activity: 

ELISPOT

Anti-SEMA4D/ MAb67

Control IgG:

C
D

8
+

 C
T

L (vessel)

T cell Infiltration:                

% CD3+ CD8+ in TIL

Also observed increase in Type 1 cytokines (IFNg, TNFa) and 
chemokines that recruit T cells (CXCL9, CXCL10)

Evans EE et al.   Cancer Immunol Res. 2015
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Mesenchymal cells and tumor cooperate to suppress T cell responses in the TME
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Anti-SEMA4D shifts the balance of mesenchymal suppression 

to promote T cell activity

14
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Anti-SEMA4D Antibody Enhances Activity of Immune Checkpoint 
Antibodies and HDAC inhibitor in Preclinical Syngeneic Models

15

anti-LAG3 Combination: Colon26

Entinostat Combination: Colon26
Treatment of established tumors

anti-PD-1 Combination:  MC38

(Toni Ribas and Siwen Hu-Lieskovan, UCLA)

anti-CTLA-4 Combination: MOC1 HNSCC

(Clint Allen, NIH)
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Evaluate: 

Safety, 

PK/PD, 

clinical 

activity 

(ORR, DoR, 

PFS)

&…

Phase 1/2 Immune Combination Trials of Checkpoint Blockade

with pepinemab (VX15/2503)

16

• NSCLC, immunotherapy naïve, n=40

• Expanded to include immunotherapy refractory, n=20

• Collaboration with EMD Serono, Merck KGaA

• Vaccinex IND

• FPI  OCT, 2017

CLASSICAL-Lung:     
pepinemab (VX15/2503) 

combination with avelumab

• Melanoma, immunotherapy refractory, n=60

• IST: Siwen Hu-Lieskovan and Tony Ribas, UCLA

• FPI  JUL, 2018

VINO:                        
pepinemab (VX15/2503) 

combination with     
nivolumab or ipilimumab

• Pancreatic Ductal Adenocarcinoma, resectable

• Colorectal cancer, MSS with resectable liver mets

• Phase 1 integrated biomarker trial, n=32

• IST: Christina Wu and Greg Lesinski, Emory

• FPI  MAY, 2018

“window of opportunity” 
biomarker trial:   pepinemab

(VX15/2503) combination with     
nivolumab or ipilimumab

biomarkers 

including 

immune 

infiltration in 

tumor 

biopsies 
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Neoadjuvant Trials Require Multidisciplinary 
Coordination
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Pepinemab (VX15/2503) Combo with Anti-PD-1 or with Anti-CTLA-4
Colorectal Cancer with metastasis to liver, Pancreatic Cancer, *Head and Neck Squamous Cell 

Carcinoma. Integrated biomarker trials, Winship Cancer Institute (Lesinski and Wu, Steuer)
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CRC and PDAC: NCT03373188 - RECRUITING

HNSCC: NCT03690986 – OPEN

Evaluate:

Safety, 

PK/PD, 

&

immune 

profile in 

tumor and 

peripheral 

blood 

Compare 

relative to 

baseline 

biopsy and 

among Rx 

cohorts

VX15/2503 (20 mg/kg)

VX15/2503 (20 mg/kg)

Ipilimumab (1 mg/kg)

VX15/2503 (20 mg/kg)

Nivolumab (480 mg)

Nivolumab (480 mg)

Ipilimumab (1 mg/kg)

No treatment (SOC) SURGERY End of Treatment

Pre-

treatment 

Biopsy Day1 Days 22-36 4-8 weeks Post Surgery

Surgical Resection

*

*

Resectable
PDAC

CRC, MSS 
with 

resectable
liver mets

(n=4)

Resectable
HNSCC 

(n=6)



Preliminary Correlative Data from NCT03373188
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20X

CD33

S100A
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Comprehensive Flow Cytometry Panel from NCT03373188
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T lymphocyte Subsets

NK/NKT Subsets

M1/M2 Macrophage 
Markers

MDSC Subsets

Dendritic Cells

Monocytes

Brian Olson, Ph.D.
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Anti-SEMA4D Shifts the Immune Balance to 

Enhance Activity of Immune Checkpoint Inhibitors and Other Immunotherapies

• The unique mechanism of action, facilitating penetration of activated immune cells, enhances activity of 

immunotherapy, including immune checkpoint inhibition.

• Pepinemab (VX15/2503) was well-tolerated with a favorable safety profile in two Phase I clinical trials; 

Phase1/2b combination trials with immune checkpoint inhibitors have been initiated.

21

VX15

Tumor Regression

Immune Checkpoint 

(ICP):

• ↑ Teffectors

• ↑ Th1 cytokines: 

IFNg, TNFa

• ↑ CXCL9, CXCL10

Combination with anti-SEMA4D 

enhances effects of ICP and   

adds benefits of reversing 

myeloid suppression:

• ↓ M2 TAM

• ↓ MDSC

• ↓ Tregulatory

• ↓ Chemokines that recruit M2 

and polarize Treg: CCL2, 

CXCL1, CXCL5, IL-10

ICP

ICP AND 

VX15
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