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Normal Immune Response



Normal Immune Response
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Anti-Tumor Immune Response
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Immunotherapy	Categories
Non-specific	Immunostimulation	
• BCG	
• IL-2	and	IFNα	
• CpG	

Vaccines	
• Antigen-loaded	APCs	
• Direct	antigen	administration

Cellular	
• TILs	
• CAR-T	Cells

Immunomodulation	
• Anti-PD-1	
• Anti-CTLA-4	
• Anti-PDL-1

Caspi.Nat Rev Imm.2008
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• Cancer tissue is a variant of normal 

• Immune cells may not be able to distinguish 

• KIT present on tumor and normal cells 

• Delicate balance between immune attack 

and organ damage

Is the enemy thyself?

thoughtsbeforecoffee



Checkpoint Inhibitors

www.pharmaceutical-journal.com
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CAR-T Cells 

• Genetic re-engineering of patient T cells 

• Chimeric antigen receptor (CAR)  

• Fusion protein 

• Antibody confers tumor antigen specificity 

• T cell receptor components 

• Co-stimulatory components 

• Focus on CD19 CAR for leukemia and lymphoma 

• Solid tumors more challenging 
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LIQUID ≠ SOLID
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Pattern of GIST Metastases

Gold & Dematteo Ann Surgery 2006 
Katz & Dematteo J Surg Onc 2008

Liver and peritoneal cavity main sites of GIST metastases.





Plan of Attack

Khan, Pillarisetty, & Katz. J Surg Res. 2014

Saied, Pillarisetty, & Katz. J Surg Res 2014
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Tumor Marker Response to CAR-T Cells
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Response to CAR-T Cells



CAR-T Cells Mediated Tumor Cell Death
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This is why we are all here…
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Intraperitoneal CAR-T delivery 
IPC
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Rationale for GIST Immunotherapy

• 30% recur within 2 years after surgery 

• Resistance to TKIs 

• No advances in first-line therapy since 2002 

• Immune infiltrate in GIST demonstrated 

• TKI and immunotherapy may be synergistic



Gold & Dematteo Ann Surgery 2006 
Katz & Dematteo J Surg Onc 2008

Gastrointestinal Stromal Tumor (GIST)

LIMITED  
OPTIONS  
FOR ADVANCED 
TKI RESISTANT 
DISEASE
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GIST Immune Cells Predict Outcome

• NK cell density predicts progression 

• T cell density predicts progression  

• Immuno-surveillance is occurring 

• Potential biomarkers

Rusakiewicz. Cancer Research. 2013



Immune Cells in GIST 
In need of assistance

van Dongen, et al. Int J Cancer. 2009

• High level of macrophages and T cells 

• T cell balance skewed toward suppression 

• Abundance of M2 anti-inflammatory 

macrophages 

• Level of M2 cells correlated with Treg 

• More M2 cells in metastatic GIST



Checkpoints Exploited

Seifert, et al. Clin Can Res. 2016; in press.

• T cells in GIST tumors express checkpoint 

molecules  

• PD-1, TIM-3, LAG-3 

• Imatinib increases GIST TIL PD-1 expression 

• Imatinib decreased GIST tumor PD-L1 

expression



TKI Effect on Immune Cells

Balachandran, et al. Nature medicine. 2011;17(9):1094-100.

• More than direct effect on tumor cells 

• KIT expressed on immune cells 

• Targeting tumor and patient 

• Enhances immune response to GIST 

• Improved T cell tumor killing 

• Reverses immunosuppression 

• Synergy with checkpoint blockade
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Adoptive Cell Immunotherapy –  
Renewed Optimism

1 Dudley. JCO; 23: 2346 (2005)
2 Dudley. JCO; 26: 5233 (2008) 
3 Porter. NEJM; 365: 8 (2011)

• Tumor infiltrating lymphocyte (TIL) therapy 

– Derived from resected specimens or biopsies 

– Response rates up to 51-72% in patients with melanoma1,2 

– Applicable to a limited number of diseases and patients 

• CAR-T cells 

– Applicable to wide variety of cancer types 

– Need to define surface target 

– Derived from peripheral blood leukocytes 

– Introduction of genes for chimeric antigen receptors (CAR) 

– Success with CLL (anti-CD19 CAR with CD137)3 
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KL-TCR (1st Generation) 

KL-CD28-TCR (2nd Generation) 

KL 
(215 aa)

Zeta TM 
(21aa)

Zeta cyt 
(112 aa)

CD28  
ED 

(44aa)

CD28  
TM 
(25aa)

CD28  
Cyt 
(42aa)

KL 
(215 aa)

Zeta 
 Cyt 
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Anti-KIT CAR Constructs	



anti-KIT CAR-T Transduction 	
Efficiency	



anti-KIT CAR-T 1st & 2nd Generation	
Proliferate on exposure to KIT+ tumor	

↓CFSE =↑ proliferation



anti-KIT CAR-T Kill KIT+ Tumor Cells



Infiltration of anti-KIT CAR-T  
Within GIST Xenografts



In Vivo Activity in Xenograft Model



Necrosis of GIST Xenografts Induced  

By anti-KIT CAR-T With IL-2 

40x

40x



• Immunotherapy for solid tumors promising 

• Regional delivery for GIST metastases  

• Immune response to GIST biologically meaningful 

• Anti-KIT CAR-T for GIST under development 

• Target the tumor and the host

Summary
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