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Disclosures

• Faculty member of Roswell Park Cancer Institute

• President and Chief Scientific Officer of OmniSeq Inc. 

• Work presented here was funded by OmniSeq



3

O
m

n
iS

eq
 P

ro
p

ri
et

ar
y 

an
d

 C
o

n
fi

d
en

ti
al

OmniSeq® is a subsidiary of the Roswell 
Park Cancer Institute in Buffalo, New York. 

Buffalo Niagara Medical Campus

We utilize molecular diagnostics to help clinicians find 
the right drug or the right trial, for every patient

We are a CLIA approved molecular diagnostics 
laboratory specializing in next generation sequencing 
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Two Separate, But Related Tests

How do we             
choose the best 
immunotherapy?

How do we predict 
immunotherapy 

response?

Same RNA-seq and DNA-seq

Same wet lab SOP

Same baseline bioinformatics 

Foundational Tools to Guide Treatment Decisions for I/O

• CLIA/CAP 
• NYS CLEP approved
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Sample Requirements
• Pan cancer solid tumor
• FFPE tissue

• resection specimens
• needle core biopsy specimens
• cell blocks from fine needle 

aspirations

• >10% neoplastic tumor nuclei
• <50% necrosis
• 10ng DNA per assay
• 10 ng RNA per assay
• Unstained sections for FISH & IHC

Tumor FFPE Tissue
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Overview of Immune Report Card

RNA-
seq

MuBIHC

FISH MSI

Gene expression of 54 immune 
related markers: 43 T cell 
receptor signaling (LAG3, IDO) 
and 11 TILs (e.g. FOXP3, CD3) 

As few as 10 
unstained 

FFPE slides

Full exon sequencing 
>400 genes for 
mutational burden

Microsatellite instability (MSI) 
by PCR for DNA mismatch 
repair deficiency

Presence of PD-L1/2 
gene cluster copy 

number gains 

CD3, CD8,          
FDA assays PD-L1:  

28-8 melanoma, 
SP142 urothelial 

carcinoma, 22c3 lung

First-of-its-Kind Comprehensive Immune Profiling

Approved NY State CLEP  
Available across U.S.

Primary immune markers identify patients 
who may be eligible for checkpoint inhibitors

Secondary immune markers identify 
inflammation, overexpression, and phenotype
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This Just In! – Journal of Molecular Diagnostics

For more detailed questions, see publication

https://doi.org/10.1016/j.jmoldx.2017.10.001

https://doi.org/10.1016/j.jmoldx.2017.10.001
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How is IRC used in clinical practice?

1st immunotherapy line

1) On-label: Provides all companion and complementary diagnostics.

1) PD-L1 IHC (22C3, 28-8, SP142)

2) Mutational burden

3) MSI

2) Off label: Provides multiple levels of evidence for checkpoint blockade 
response

3) On-Off label: Provides additional information as to inflamed versus 
immune desert 
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How is IRC used in clinical practice?

2nd immunotherapy line

1) On-Off label: Provides information as to highly expressed immune-
related therapeutic targets, i.e. optimal selection of combination 
immunotherapy
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Assumptions of Precision Immunotherapy

Expression 
& Response

Determining 
Over-

Expression

Combination 
Efficacy

Overexpression of a drug target 
is associated with response to 
that agent

There is a reasonable, objective 
method to determine 
overexpression of immune targets

Combination immunotherapy may 
improve response and survival 
compared to targeted therapy and 
mono-immunotherapy

Oncoquest, Inc. 

Shortest Tallest

Subject Reference Population Subject 

Short

HER2 and 

Herceptin
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IRC Enables Interrogation of Specific Immune Markers

Lymph       
Node

Tumor

Blood      
vessel

Release of cancer 
cell antigens

1

Cancer antigen 
presentation

Priming and 
activation

Trafficking of Cytotoxic  
T-cell lymphocytes 

(CTLs)  

Infiltration of T-cells 
into tumors (CTLs, 
endothelial cells)

Recognition of cancer 
cells by T-cells

Killing of cancer cells

2

3

4

5

6

7

Source: Reprinted from Immunity, Volume 39, Chen, Daniel S. et al., Oncology Meets Immunology: The Cancer-Immunity Cycle, 1-10, Copyright 2013, with permission from Elsevier. 

http://dx.doi.org/10.1016/j.immuni.2013.07.012

CD137, CD27, CD28, CD40,

CD40LG, CD80 (B7-1), CD86 

(B7-2), GITR, GZMB, ICOS,

ICOSLG, IFNG, OX40, OX40L, 

TBX21 (T-bet)

Direct interaction of 

stimulatory receptors and 

ligands required to prime T 

Cells to infiltrate the tumor.

CXCL10, CXCR6, DDX58, GATA3, IL10,

IL1B, MX1, STAT1, TGFB1, TNF

Pro and Anti inflammatory cytokines and 

chemokines released in the stroma and vessels 

drive the movement of T cells to the tumors.

CD2, CD20, CD3, CD4, CD8, 

FOXP3, KLRD1, SLAMF4

Markers that identify and 

control the function of Tumor 

Infiltrating Lymphocytes:

Cytotoxic, T Reg, T Helper

BTLA, CTLA4, LAG3, 

PD-1, PD-L1, PD-L2, 

TIM3, TNFRSF14 

(HVEM), VISTA (B7-H5)

Direct interaction of immune 

checkpoint receptors and ligands 

required to inhibit T Cells to 

initiate cancer cell death.
ADORA2A, CCL2, CCR2, CD163, 

CD38, CD39, CD68, CSF1R, IDO1

Metabolic Immune Escape and Myeloid Suppression genes 

inhibit activated T Cells from killing cancer cells.

Bold indicates directly 

druggable target
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How is IRC used in clinical practice? AN EXAMPLE

2nd immunotherapy line
phase 1/2a study (NCT01968109), BMS-986016 

(anti–LAG-3) + nivolumab (anti–PD-1) showed 

promising antitumor activity in the mel prior IO 

cohort

68 pts were treated; 57% had prior anti–CTLA-4 and 46% 
had ≥ 3 lines of prior therapy. In 61 efficacy-evaluable 
pts, ORR was 11.5% (1 complete, 6 partial [1 
unconfirmed] responses); DCR was 49%. Median DOR 
was not reached (min [0.1+], max [39.3+]). 

• ORR 3.5-fold higher in pts with LAG-3 
expression ≥ 1%

• Enhanced responses correlated with 
LAG-3 expression, irrespective of PD-L1 
expression
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How is IRC used in clinical practice? AN EXAMPLE
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How is IRC used in clinical practice? AN EXAMPLE
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Immune Report Card Actionability

34%

30%

26%

10%

Immune Report Card Actionability in Tumor Types 
with FDA approved Checkpoint Inhibitors (n=160)

>1 Priority Marker Positive (PD-L1, TILS, MSI,
MUB)

PD-L1 IHC positive only

Overexpressed target for agent in clinical
trials (TCRS), no priority marker

No actionable immune marker (Immune
Desert)
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TITLE: Prospective Multi-center Comprehensive Immune 
Profiling to Predict Treatment Response for FDA-approved 
Checkpoint Inhibitors in Melanoma

HYPOTHESIS: Comprehensive immune profiling (CIP) can be 
used to predict treatment responses for checkpoint blockade 
inhibition.

STUDY DESIGN: Blinded single-arm study.

SITE(S): Will open at RPCI in January 2018, additional sites will 
be added  
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Friday, November 10, 12:30-2pm, 6:30-8pm
• P15: Overexpression Of Immunotherapeutic Targets In The Immune 

Desert Phenotype. 

• P17: The Immune-excluded Phenotype Beyond Colorectal Cancer.

Saturday, November 11, 12:30-2pm, 6:30-8pm
• P14: Comprehensive Characterization Of Solid Tumor Immune Profiles 

For Precision Immunotherapy Using Immune Report Card.

• P16: Secondary Immunotherapeutic Targets In Inflamed Tumors

Booth 635 SITC Posters
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