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The aim:

To give patient´s immune cells specificity 

for targeting autologous cancer cells.



1. Targeting leukemia/lymphoma by CAR T cells
is clinically successful





54 CAR T cell trials targeting CD19  (May 2016)

Holzinger, Barden, Abken, Cancer Immunol Immunother 2016



CD19 CAR T cell therapy of B cell leukemia is succe ssfull,

however,

associated with relapse of leukemic cells

which lost the targeted antigen



CD19 CAR T cell therapy is specific

but not selective for B leukemic cells
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CLL cells healthy B cells

allogeneic

Anti-Fc µR CAR T cells eliminate
CD19+ CLL cells but not CD19+ B cells

autologous

Faitschuk et al., Blood (2016)



Anti-Fc µR CAR T cells prolong disease free survival in a mo use model
as do anti-CD19 CAR T cells

Faitschuk et al., Blood (2016)



1. „Tumor associated antigens“ are not exclusively
expressed by tumor cells.

2. Tumors are extremely heterogenous
with respect to targetable surface antigens



• CEA is a validated target

• T cells engineered with anti-CEA CAR

• soluble (serum) CEA does not block anti -CEA CAR 

CAR T cells for treating adenocarcinoma

• soluble (serum) CEA does not block anti -CEA CAR 
mediated T cell activation

• the same TAA is expressed by healthy tissues 
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CAR T cells establish secondary tumor rejection

CEA+ (right flank)

CEA- (left flank)
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1. „Tumor associated antigens“ are not exclusively
expressed by tumor cells.

2. Tumors are extremely heterogenous
with respect to targetable surface antigens
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How to activate innate immune cells
in the targeted tumor lesion
for an anti-tumor attack?
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Why IL12?

• recruits innate and adaptive effector cells

• activates T cells, NK cells, CD11b+ myeloid derived cells

• promotes TH1 cell polarization and reverses TH2 polarization

• improves MHC class I presentation 

• increases  IP-10, MIG  chemokine secretion

• alters extracellular matrix  (MMPs   , VEGF  ,endothelial cell adhesion molecules  )

• decreases angiogenesis 
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anti-CEA CAR CD3ζLTR BW431/26scFv IgG

iIL-12 Neor(NFAT)6 IL-12 IRES

anti-CD30 CAR CD3ζLTR HRS3scFv IgG

T cells engineered with CAR inducible IL-12
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Activated macrophages
are involved in killing CEA - tumor cells

non-treated mice
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IL-12R F4/80 TNF-α overlay

CAR iIL-12 T cell
treated tumor

Activated tissue macrophages
in tumors produce TNF- α

CAR T cell
treated tumor
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Lκ IL-12

Lκ scFv IL-12hi

Other inducible effector molecules?

IL-2Lκ scFv IL-12hi hi

Fc IL-2Lκ scFv IL-12hi hi
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CAR redirected T cells
engineered to secrete (combi-)cytokines
which activate innate cells
to attack those cancer cells
which are not recognized by the CAR.
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TRUCKs:

T cells redirected for antigen-unrestricted cytokine-initiated killing
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cytokines

CAR redirected T cells
engineered to secrete (combi-)cytokines
which activate innate cells
to attack those cancer cells
which are not recognized by the CAR.
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