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Background: CAR19 T cell-therapy can cure 40% of B cell malignancies
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CAR T for treatment refractory prostate cancer  
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➢ Target antigen associated with tumor metastatis

➢ CAR T cells are highly specific, no cross-reactivity

➢ CAR T cells show potent anti-tumour activity in vitro and in mouse model

Animal model: JK11 CAR T cells
infiltrate tumor, while control T 
cells do not 

CAR T cells respond to tumor cells
expressing the target, while
control T cells do not

Kyte Group (www.ous-research.no/kyte)

Experiments by Y Jin, Kyte Group
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CAR T cells eliminates cancer in orthotopic (mammary fat pad) model of human breast cancer

CAR T cells targeting tumor-specific antigen expressed 

in aggressive and treatment refractory breast cancer

Breast cancer CAR T

Control CAR T

Tumor only

Experiment by E Dorraji, Kyte Group

Kyte Group (www.ous-research.no/kyte)

➢ Target antigen associated with tumor metastatis

➢ CAR T cells are highly specific, no cross-reactivity

➢ CAR T cells show potent anti-tumour activity in vitro and in mouse model
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Tissue-specific self-antigens on the cell surface are rare
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Can the success of targeting self be translated from 
CARs to T-cell receptors (TCRs)?
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Self-reactive T cells are deleted in the thymus during development
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Organ rejection – a strong T cell response
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Rejecting cancer
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«Transmission of cancer from organ donors» I. Penn, Nefrologia, vol XV, 1995



Foreign HLA

TCR

PATIENT T CELL

DONOR TISSUE CELL

Exploit mechanism of organ rejection: 
T cells rejecting a single cell type
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Peripheral Lymphoid OrgansCentral Lymphoid Organs
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Terminal deoxynucleotidyl transferase (TdT) 
– a target for immunotherapy of  B- and T-ALL



The majority of primary ALL are TdT+ and TdT-derived 
peptides are presented on HLA-A*02:01

TdT

Control

Patient 1

Patient 2

Muhammad Ali Eirini
Giannakopoulou

Ali/Giannakopoulou et al, Nature Biotechnology 2021



Kumari et al, PNAS 2014
Strønen et al, Science 2016

Ali/Foldvari/Giannakopoulou et al, Nature Protocols, 2019

Identification of donor-derived TCRs that recognize TdT in context of foreign HLA-A*02:01



TdT TCRs mediate rejection of  
human leukemia in vivo (BV173)

Ali/Giannakopoulou et al, 
Nature Biotechnology 2021



TdT TCRs eradicate human leukemia in vivo (NALM-6)

Ali/Giannakopoulou et al, Nature Biotechnology 2021



TdT TCRs efficiently eliminate primary B-ALL in vivo

Bone marrow analysis – end of experiment

Madeleine
Lehander

Stina Virding
Culleton

T3
(TdT)

DMF5
(MART-1)

Ali/Giannakopoulou et al, Nature Biotechnology 2021

Sten Eirik 
W. Jacobsen

Petter Woll
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TdT TCRs efficiently eliminate primary B-ALL in vivo to minimal residual 
disease (MRD) negative levels in 11 days

MRD

Ali/Giannakopoulou et al, Nature Biotechnology 2021



Patients relapsing from CAR19 T cell therapy with CD19 negative B-ALL, and  relapsed T-ALL 
express high levels of TdT

Ali/Giannakopoulou et al, Nature Biotechnology 2021



Private 
neoantigens

Selecting TCR targets

Tissue specific 
antigens

Shared 
neoantigens

Cancer/testis
antigens

• Private 
• Heterogeneous
• Low expression
• Low immongenicity

• Rare 
• Heterogeneous
• Low expression
• Low immongenicity

• Shared
• Heterogeneous
• Low expression

• Shared
• Homogeneous
• High expression



Translational mistakes

New shared targets?  Translational mistakes

Bartok et al, Nature 2021

Maarja LaosMorten M Nielsen

Pataskar et al, Nature 2022, in press
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In house generated gene therapy – bottle necks

2. Production of
gene modified cells

Harvest 
patient T cells

3. Regulatory
Document
package
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1.  Virus production
10-20 mill NOK



15. februar, 2022

“By 2025, the US Food and Drug Administration (FDA) expects 
to approve 10 to 20 cell and gene therapies annually1. 
However, development and, especially, manufacturing of these 
novel therapies is complicated and labor-intensive2,3, which 
raises concerns that the lack of a skilled workforce may hinder 
growth of this field — potentially slowing development, raising 
costs and limiting the availability of novel therapies.”

https://www.nature.com/articles/s41587-022-01212-6#ref-CR1
https://www.nature.com/articles/s41587-022-01212-6#ref-CR2
https://www.nature.com/articles/s41587-022-01212-6#ref-CR3
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