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PDAC Tumor Microenvironment Thwarts Adaptive 
T-Cell Response



0% ORR

0% ORR in patients with 
PDAC

3% ORR

PDAC Tumors Are Immunologically Cold and 
Unresponsive to Immune Checkpoint Blockade
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Semaphorin-Plexin Signaling Drives Suppression of T-Cell 
Response in Murine Models of Solid Tumors



Normal Pancreas Sema 4D IHC, 5X IHC Positive Pixel Count

PDAC Sema 4D IHC, 5X IHC Positive Pixel Count Pancreas PDAC
0

5×104

1×105

1.5×105

Sema 4D IHC Quantification

S
tr

o
n

g
  
P

o
s
it

iv
e

 P
ix

e
ls

  
P

e
r


m
2 ✱✱✱✱

Semaphorin 4D is Overexpressed in the TME of Human PDAC

n=11 per group, p<0.001
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Plexin B2 SEMA 4D

Tumor Associated 

Macrophages

Fluorescence Minus 

One Control

SEMA4D and Its Receptor Plexin B2 Are Co-expressed by TAMS
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Tumor Associated MacrophagesFOLFIRINOX + αPD+ αCTLA4+ αSEMA4D

FOLFIRINOX + αPD+ αCTLA4+ Isotype Control

FOLFIRINOX + Isotype Control

FOLFIRINOX + Isotype Control+ αSEMA4d

*

* Log-Rank < 0.05 compared to all other groups, n=20 mice per 
group. FOLFIRINOX Dosed Weekly, Immunotherapy BIW

SEMA4D Blockade Augments Dual Checkpoint Therapy in 
The Context of FOLFIRINOX
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Tumor Associated MacrophagesαPD+ αCTLA4+ αSEMA4D
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Isotype Controls
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SEMA4D Blockade Reduces PDAC Tumor Burden



SEMA4D Blockade Increases Tumor Penetration of CD8 T-Cells
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Untreated CD3+, SEMA4D

Treated CD3+, SEMA4D

SEMA 4D FMO

Treated CD3+, SEMA4D

SEMA 4D Blockade Abrogated SEMA4D Signal Within TME



SEMA4D Blockade Turns Immune “Cold” Tumors “Hot”
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SEMA4D Blockade Shifts Innate Immunity Towards Antigen 
Presentation
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Phase 2

Expansion Cohort
Phase 1b

BOIN Enrollment Rules

(18-66 patients)

Dose de-escalation

Folfirinox + anti-PD1/PD-L1 + 
VX15/2503

Simon’s Two Stage Design Interim 
Assessment

(18-46 patients)

MTD Dose of Folfirinox + anti-
PD1/PD-L1 + VX15/2503

Recruitment by 
Medical Oncology

Assessment of 
eligibility

Consent

Baseline physical 
exam, Baseline 

biopsy, Peripheral 
blood draw. 

Enroll into Protocol

After 2nd cycle, 
Obtain on-treatment 

biopsy, Peripheral 
blood Draw

After completion of 
12th cycle, continue 

on immunotherapy at 
discretion of treating 

physician



Collect up to five 18 
Gauge Needle Biopsies 

of Tumor Tissue By 
Interventional Radiology 

or Gastroenterology

Single-Cell/Bulk Genomics Immune Mass-Cytometry Quantitative Stromal IHC

1-2 Core Needle 
Biopsies Digested Into 
Single Cell-Suspension. 
1 Million Cells Stained 
with T-Cell and M-Cell 

Mass Cytometry Panels 
And Analyzed For 
Phenotypic and 

Functional Immune 
Markers

1 Core Needle Biopsy 
for bulk and tissue 
permitting, Single 

Single-Cell RNA-Seq. 
Population Subtyping 

of Tumor, Normal 
Tissue and Stromal 

Compartments

1 Core Needle Biopsy 
Formalin Fixed and 

Paraffin Embedded For 
Sectioning and Staining 

for Stromal Elements 
Including Collagen, 

Vasculature, and 
Fibroblast Markers. 

Quantified on Aperio
Versa System. GENIE 

Machine Learning 
Driven Analysis and 

Correlation

Multi-Dimensional Analysis Incorporating Transcriptomic, Proteomic, 
and Tumor Immune Microenvironment Composition To Predict 

Response to Treatment and Mechanism of Treatment Resistance



Phase 1b: Enrollment begins at dose 0, and 
proceeds by BION rules dependent on 
observed rates of DLT, target DLT rate 0.3. 

Time Line

Patients 
continue to 

enroll via 
BOIN rules 
until n=18 

patients have 
been 

enrolled to a 
single dose 

yielding a 0.3 
DLT rate

Patients enroll via 
Bayesian Optimal 
Interval Design 
(BOIN). Model 
detects Maximal 
Tolerated Dose 
(MTD) with a 
target DLT rate of 
0.3. All patients 
evaluated for 
secondary 
endpoints.

After 18 patients 
enroll and are 
evaluated for 

RECIST 1.1 at MTD, 
evaluation of 

futility based on 
Two Stage Design 

occurs in this 
population

≤6 responses
Do not expand into 

Phase 2 cohort given 
futility

>6 responses

Begin Phase 2 
expansion cohort, 
with 28 additional 

patients at MTD (n=46 
total patients)

Phase 2: Accrual continues in Phase 1b until the 18th patient is evaluated for 
RECIST 1.1. Phase 2 Enrollment begins once 18th evaluation passes Simon’s Two 
Stage Rule. Total number of patients between Phase1b/2; n= 18-94, but 
expected to be 56.

Simon’s Two 
Stage Rules:

Phase 1b/2 Design Integrating Evaluation of Safety and Efficacy

Phase 1b (n=28) Phase 2 (n=28)
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