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Outline

• T-cells within the immune system and cancer

• Therapeutic use of T-cells

• Adoptive Immunotherapy

– Straight-up
– Genetically Modified T cells
– Bispecifics
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Tumor-Infiltrating Lymphocytes

• Natural immune recognition of 
melanoma is common

• In progressive metastatic melanoma, 
that response is (by definition) 
inadequate

• We can harness that natural immune 
activity. 
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Is control of the Immune System like 
driving a car?
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Is control of the Immune System like 
driving a car?

No…



…more like a space shuttle…



T-Cells



Tumor-Infiltrating Lymphocytes

• Adoptive T -Cell Therapy

1) The working model

2) Modifications
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TIL: Current 
Standard Procedure

T-Cell

RAPID EXPANSION PROTOCOL



Tumor-infiltrating 
Lymphocytes



TIL: Early Clinical Data
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TIL: Clinical Responses



Other Tumors



Tumor-Infiltrating Lymphocytes: 
Challenges

• Technical challenges: (“GMP”)

• Timeline

• Tumor reactivity

• Interleukin -2
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Cell Production Facility

• IND Approved
• Protocol Open/Accruing
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Tumor-Infiltrating Lymphocytes: 
Challenges

• Technical challenges: (“GMP”)

• Timeline

Tumor Removal

2-4 weeks

Testing

2 weeks

5-8 weeks



Tumor-Infiltrating Lymphocytes: 
Challenges

• Technical challenges: (“GMP”)

• Timeline

• Tumor reactivity

• Interleukin -2
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Melanoma
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Modified T -cells: Antigens 

Transgenic TCR

Chimeric Antigen 
Receptor

Peptide in MHC

Expressed Cell
Surface Ag



Transgenic TCR



Transgenic TCR

Synovial Cell Synovial Cell

Melanoma Melanoma



Chimeric Antigen Receptor T -Cells



Chimeric Antigen Receptor T -Cells



Chimeric Antigen Receptor T -Cells



Chimeric Antigen Receptor T -Cells

• 15 patients (9 DLBCL, 6 indolent B-cell malig.)

• 1 Death and several neurologic toxicities

• 4/7 DLBCL with CR, 2 PR, 1 SD

• Overall RR: 12/13 (92%) (9 responses ongoing)



CAR T-Cells: Toxicity

• Cytokine Release Syndrome

• 39 year-old with metastatic colorectal cancer

• 100 billion ERBB2 CAR T cells
• 15 minutes after infusion, respiratory distress, 

hypotension 

• Died 5 days later



CAR T-Cells:“On Target – Off Tumor”
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Expanding Interest
Ovarian Cancer

Neuroblastoma

Natural Killer Cells

taNK (tumor-antigen targeting Natural Killer)

Target Cancers Generation

A-folate receptor Ovarian 1

CAIX Renal 1,2

CD19 B-cell, CLL, B-ALL, follicular lymph, 1,2

CD20 B-cell, Mantle, 1,2,3

CD22 B-cell 2

CD30 Lymphoma, Hodgkin 1

CD33 AML 2

CD44v78 Cervical 2

CEA Breast, Colon 1,2

EGP-2 Multiple 1

EGP-40 Colon 1

Erb-B2 Colon, Breast, meduloblastoma, glioblastoma, prostate, osteo 1,2

Erb-B2,3,4 Breast 1,2

FBP Ovarian 1

Fetal acetylcholine R Rhabdomyosarcoma 1

GD2 Neuroblastoma 1,3

GD3 Melanoma 1

IL-13R-a2 Glioblastoma, meduloblastoma 2

K-light chain B-cell, 1,2

LeY Carcinoma, 1,2

L1 CAM Neuroblastoma 1

MAGE-A1 Melanoma 2

Mesothin Various 2,3

MUC1 Breast, ovary 3

NKG2D ligands Various 1



Tumor-Infiltrating Lymphocytes: 
Modifications

Whole Exome
Sequencing

Mutation
ERBB2IP

25%

95%



Challenge: Interleukin -2

• High-dose IL-2

– Toxic/stressful

• Lower dose IL-2?

• Combine with or substitute checkpoint 

inhibition?



Lymphodepletion

Cells given with no IL-2 or low-dose IL-2



Bispecifics
• BiTE: Bispecific T-cell Engagers

– Variable heavy/light chain with short linker

– Specific for: - CD3 on one end 

- tumor antigen on the other

– CD19, Her2/neu, EpCAM

– Blinatumomab (CD3/CD19)

• Approved Dec 3, 2014

• 11% neurologic toxicity

– IMCgp100 in melanoma

• 17 patients (AACR)

• 4 CR/PR
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• Bispecific T-cell Engagers
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Thank You


