
Endogenous TCR
• Endogenous TCR complex
• Specific tumor-associated
 antigens (TAAs) unknown
• Endogenous T cell
 co-signaling pathways

1st Generation CAR
• TAA-specific antibody 
 single-chain variable 
 fragment (scFv) and the 
 CD3ζ intracellular 
 signaling domain
• Signal 1 is induced upon 
 binding of the target TAA
• Endogenous signal 2 
 induction is required for 
 T cell activation

Dominant Inhibition
• Two CARS, one with a TAA-specific 
 antibody scFv, and one with an 
 antibody scFv targeting an antigen 
 found on healthy (non-tumor) cells
• The CAR targeting the TAA contains 
 the intracellular domain of both 
 CD3ζ and a T cell co-stimulatory 
 molecule; the healthy antigen-specific 
 CAR contains the intracellular 
 domain from either PD-1 or CTLA-4
• Binding of the target TAA induces 
 signal 1 and signal 2 pathways (left); 
 additional binding of the healthy 
 antigen inhibits T cell activation (right)
• The assumption is that healthy 
 cells that happen to express the 
 TAA being targeted will be protected

2nd Generation CAR
• TAA-specific antibody scFV; 
 CD3ζ and T cell co-stimulatory 
 molecule intracellular 
 signaling domains
• Both signal 1 and signal 2 
 are induced upon binding 
 of the target TAA resulting 
 in one-step T cell activation

Transgenic TCR
• TAA-specific TCR α and β chains
• Known tumor reactivity
• Endogenous T cell co-signaling pathways
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3rd Generation CAR
• TAA-specific antibody scFv; 
 intracellular signaling domains 
 from CD3ζ and two T cell 
 co-stimulatory molecules
• Binding of the target TAA 
 induces signal 1 and both 
 signal 2 co-stimulatory 
 pathways for a stronger T cell 
 response compared to the 
 response generated by a 
 2nd generation CAR

Split Stimulation
• Two CARs, each with a
 unique TAA-specific antibody scFv
• One CAR contains a CD3ζ intra-
 cellular signaling domain and the 
 other has a T cell co-stimulatory 
 molecule intracellular signaling domain
• Both target TAAs need to be bound 
 for induction of signal 1 and signal 
 2 and subsequent T cell activation 
 (left)
• The assumption is that most healthy 
 cells will not express both TAAs being 
 targeted and will therefore not induce 
 a harmful, off-target T cell response 
 (right)

Small Molecule-Gated CAR
• One half of the split CAR contains a TAA-specific 
 antibody scFv, the intracellular signaling domain 
 of a T cell co-stimulatory molecule, and a small 
 molecule-dependent heterodimerization component
• The other half of the split CAR contains a 
 transmembrane region, the complementary small 
 molecule-dependent heterodimerization component, 
 and the CD3ζ intracellular signaling domain
• Binding of the target TAA will induce only signal 2 
 in the absence of the small molecule (right); addition 
 of the small molecule induces heterodimerization 
 and signal 1, resulting in T cell activation (left)
• This strategy would potentially allow for a more 
 controlled T cell response, including gradual 
 titration of T cell activation and control of the 
 timing of T cell activation
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