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Immunotherapy is the new focus in oncology



Clinical outcomes of immunotherapy
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Traditional therapies:
Lives extended, but responses often not durable. Disease progresses or recurs. 
Few lives ultimately saved.

Immunotherapies:
Patients with sufficient anti-cancer immunity achieve durable disease control. 
Many lives are saved.



Why does the immune system fail to

eliminate cancer?

Cancer cells grow progressively

in immunocompetent hosts without evidence of

T cell exhaustion or systemic anergy.



Cancer immunoediting: 3Es
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Multi-layered immunosuppression
• Tumors insulate themselves with dense 

layers of immunosuppressive stroma

• Overcoming the many layers of 
interconnected and often functionally 
redundant immune suppressive 
mechanisms represents a daunting 
challenge for tumor-specific T cells

• Immunotherapy can “peel back” the layers 
of local immune suppression, thereby 
restoring the capacity of T cells to 
eradicate the tumor



Types of Immunotherapy

monoclonal antibodies

http://www.theanswertocancer.org/

oncolytic virus

checkpoint blockade adoptive T cell transfer

cancer vaccine cytokine/immunomodulator



Signals for T cell activation



Checkpoint modulation



CTLA-4 limits the function of T cells



Ipilimumab (anti-CTLA-4) was approved 
for metastatic melanoma by FDA in 2010



PD-1: PD-L1 inhibitory pathway





Generating T cells for adoptive transfer

TCR = T cell receptor

CAR = chimeric antigen receptor
recognize and destroy tumor cells

TCR CAR

receptor transfer



How do engineered T cells destroy tumors?
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Vector to express TCR
Immune T cell
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Cancer cell

Cancer specific protein



Effective treatment of relapsed 
B cell ALL with CD19 
CAR T cell therapy



Recent FDA approval for first engineered T cell
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Vector Development and Production Facility

● Clinical-grade viral vector 
production

● cGMP optimization and scale-up
●QC Testing, viral batch/lot 

release
● IND Preparation and SOP 

development
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TCR	

Cancer Cell 

Cancer-specific T cell 

Viral Vector 
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Therapeutic Cell Production Facility

● Cell manufacturing
● Product and process 

development
●Optimization and scale-up
● IND preparation & SOP 

development
● Cell banking

cGMP-certified therapeutic cell manufacturing for clinical trials

Chris Choi, PhD
Director – TCPF

Thinle Chodon, MD PhD
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Immune Analysis Facility

state-of-the-art immune monitoring for basic and clinical research

●Biospecimen cryopreservation
●ELISA and ELISPOT
● Immune cell phenotyping
● Intracellular cytokine staining
●Cell sorting
●Tetramer staining and cytotoxicity
●Multiplex cytokine arrays
●TCR V repertoire analysis
●HLA typing
●Metabolic analysis

Junko Matsuzaki, PhD
Director – IAF



Specialized Program of Research Excellence in 
Ovarian 
Cancer

“To support investigator-initiated translational research that
will contribute to improved prevention, early detection,
diagnosis,andtreatmentofanorgan-specificcancer.”

6 year $12M grant 1 of 3 nationwide devoted 
to ovarian cancer



Clinical studies supported by SPORE award

1. Vaccine ± immune modulation (Phase I/II)

2. ACT + immune modulation (Phase I)

3. ACT + vaccine (Phase I)

4. Immune cell genetics (population study)



Harnessing durability of stem cells for ACT

Re-engineer adult hematopoietic stem cells with tumor-specific 
TCR to generate durable anti-tumor immune responsesOBJECTIVE

Consortium partners

4 year

$11M grant
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Developing next-gen engineered T cells

current generation

 attack tumor cells

 limited defense against 
tumor counter-attack

next generation

 attack tumor cells

 resist tumor counter-attack



Next-gen engineered T cell trials at RPCI

RPCI trial number I 258514 I 287616

tumor target NY-ESO-1 NY-ESO-1

patient population all solid tumor ovarian cancer

modification
resist hostile milieu

(decoy receptor)
long persistence

(stem cell)

status active Jul/Aug 2018

sponsor NCI & RPAF NYSTEM & RPAF



Neoantigens: potent tumor-restricted targets

mutation leads to
novel tumor-restricted
immune targets

tumor cellnormal cell

immune cell does not 
recognize or attack 
normal cell

“neoantigen”



Mutations for personalized cancer vaccines

Delmarre et al Science 2014



Planned neoantigen vaccine trial
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in silico / in vitro

CDX-301 (rhFlt3L)

± CDX-1127 (CD27 agonist)

poly-IC:LC
2 mg / administration
day of and after vaccine

CDX-1127
3 mg/kg
Q4W

CDX-301
25 g/kg
9 consecutive days

peptide
5-7 peptides, potentially more
400 g / peptide / administration
in vitro validated and non-reactive epitopes

open to all advanced solid tumors



Conclusions: Benefits of cancer immunotherapy

http://www.theanswertocancer.org/

Power to target cancer in a specific way

Ability to work on many types of cancer
even those that do not respond to chemo or radiation

Potential for reduced side effects
commonly associated with chemotherapy

e.g. nausea, vomiting, hair loss

Possibility for long-term remissions
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