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The therapeutic use of T cells for tumor immunotherapy 
encompasses isolation of T cells from the patient, arming 
T cells with a receptor conferring tumor-specificity and 
reinfusion to the patient (1). Equipping T cells with fully 
synthetic receptors consisting of the variable fragment of 
an antibody and of T cell activating domains, so called 
chimeric antigen receptors (CAR), has been investigated 
in several indications (2). CAR T cells directed against the 
pan-B cell antigen CD19 have proven efficacy in refractory 
acute B cell leukemia (ALL) and diffuse large B cell non-
Hodgkin lymphoma (DLBCL) (3,4): in these difficult 
to treat patient populations, with a dismal outcome at 
historical follow-ups, CAR T cells have led to remarkable 
remission rates up to 81% and 54%, respectively. Phase 
2 studies in these indications have revealed durations of 
responses with survival rates of 76% and 52% at 12 and  
18 months, respectively. These unparalleled results have led 
to approval by the American Food and Drug administration 
(FDA) of anti-CD19 CAR T cells for refractory ALL and 
DLBCL in 2017.

Based on the reported outcomes, one is tempted to 
consider the treatment challenge of refractory B cell 
malignancies re solved by CAR T cells. The aforementioned 
studies were censored too early to speculate on the impact 
on overall survival, it is important to notice that most 
patients had already suffered disease recurrence at the time 
point of reporting. The MSKCC has recently reported the 
long term outcome of a patient ALL population treated 
with anti-CD19 CAR T cells of a slightly different design. 

In the cohort consisting of 53 patients, the median relapse 
free survival was 6 months and the median overall survival 
13 months (5). With similar response rates, this cohort 
may be comparable to those included in the two pivotal 
studies above. This would conclude that anti-CD19 CAR 
T cells alone do not cure most patients. While available 
data confirms the principal value of T cell therapy in 
hematological malignancies, these recent reports also urge 
for additional strategies to enhance function of T cells.

In a recent issue of Blood, Oda and colleagues have 
reported on a novel immunomodulatory fusion protein 
(IFP) linking the extracellular domain of CD200R to CD28 
to turn T cell inhibition into T cell costimulation (6).  
Comparing different IFP designs—by varying the 
transmembrane domain and extracellular portions of the 
protein—the authors demonstrated that the most effective 
design was the one allowing for dimerization of the IFP 
in the immunological synapse. CD200 positive leukemia 
cells induced additional activation and proliferation of the 
IFP-transduced T cells in synergy with the T cell receptor 
mediating leukemic cell recognition. In animal models, 
enhanced anti-leukemic activity was demonstrated which 
was independent of additional interleukin-2 supply, the later 
probably originating from the additional stimulation via 
CD28 signaling. Confirmatory findings using human T and 
leukemia cells support the translational value of the strategy.

Other groups and our own have previously reported IFP 
including fusion proteins of PD-1 or CTLA-4 to CD28 for 
directed conditional costimulation and enhanced efficacy of 
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T cell therapy (7,8). The CD200R-IFP now complements 
this arsenal for adoptive T cell therapy. The advantages 
of IFP over mere integration of CD28 into a CAR or 
TCR design are three-fold: (I) costimulation only upon 
simultaneous engagement of the T cell target antigen and 
the IFP ligand, potentially conferring enhanced safety and 
efficacy; (II) shielding of T cells from inhibitory signals, 
with the IFP also acting as a sink for suppressive ligands; 
and (III) no alteration of regulatory mechanisms in the T 
cell per se such as deletion of suppressive signals (e.g., knock-
down of PD-1) which poses additional safety concerns. 
The novelty of the described construct is that it addresses a 
comparably understudied and little characterized immune 
check point molecule. The CD200R-CD200 axis may 
come with more disease specific aspects, as it confers a less 
favorable prognosis when expressed by the leukemic cells. 
Arguably, protumoral functions of the axis have also been 
reported in melanoma and other diseases, albeit not due to 
T cell interactions (9).

At the same time, this publication also raises several 
issues that will need to be resolved for further utilization 
and advancement of the field: first, the authors claim that 
dimerization and entry of the IFP into the immunological 
synapse is key to optimal function. This argument is based 
on a comparative approach where different IFP have been 
compared head to head functionally. However, the necessity 
of dimerisation has been previously challenged by others 
(7,10,11) and it is unclear if this property might rather 
be proprietary to CD200-CD200R interactions. Second, 
what is the requirement in terms of CD200 expression for 
functionality of the concept? Leukemic cells express CD200 
but in non-hematopoietic malignancies most of the CD200 
found, might localize to the stromal or infiltrating cell 
compartment. It remains to be clarified if responses would 
also be seen in such an expression pattern. Third and lastly, 
it must be further investigated if the growing number of 
functional IFP is interchangeable, if some might be more 
potent than others and, in particular, if there is a disease 
specific functionality. As different immune suppressive 
pathways might play non-redundant roles in different 
tumor entities, such knowledge would help prioritize the 
development of IFP for certain indications and clinical 
situations.

In summary, CD200R-CD28-IFP is a novel tool to 
fuel costimulation of genetically engineered T cells for 
cancer therapy. Future studies will need to clarify if the 
lessons learned from the design can be applied in a broader 

fashion and if this IFP will be of value in non-hematologic 
malignancies. 

Acknowledgments

Funding: Our studies are supported by grants from the 
international doctoral program “i-Target: Immunotargeting 
of cancer” funded by the Elite Network of Bavaria 
(to S Kobold and S Endres), the Melanoma Research 
Alliance (grant number 409510 to S Kobold), the 
Marie-Sklodowska-Curie “Training Network for the 
Immunotherapy of Cancer (IMMUTRAIN)” funded by the 
H2020 program of the European Union (to S Endres and S 
Kobold), the Else Kröner-Fresenius-Stiftung (to S Kobold), 
the German Cancer Aid (to S Kobold), the Ernst-Jung-
Stiftung (to S Kobold), the LMU Munich‘s Institutional 
Strategy LMUexcellent within the framework of the 
German Excellence Initiative (to S Endres and S Kobold), 
the Bundesministerium für Bildung und Forschung VIP+ 
grant ONKATTRACT (to S Endres and S Kobold) and the 
European Research Council Starting Grant (grant number 
756017 to S Kobold).

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by the Section Editor Peipei Xu (Department 
of Hematology, The Affiliated Drum Tower Hospital of 
Nanjing University Medical School, Nanjing, China).

Conflicts of Interest: The authors have no conflicts of interest 
to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

https://creativecommons.org/licenses/by-nc-nd/4.0/


S490 Rataj et al. Turning inhibition into costimulation

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2018;7(Suppl 4):S488-S490 tcr.amegroups.com

References

1. Cadilha B, Dormann K, Rataj F, et al. Enabling T cell 
recruitment to tumours as a strategy for improving adoptive 
T cell therapy. Eur Oncol Haematol 2017;13:66-73.

2. Lim WA, June CH. The Principles of Engineering 
Immune Cells to Treat Cancer. Cell 2017;168:724-740.

3. Maude SL, Laetsch TW, Buechner J, et al. 
Tisagenlecleucel in Children and Young Adults with B-Cell 
Lymphoblastic Leukemia. N Engl J Med 2018;378:439-48.

4. Neelapu SS, Locke FL, Bartlett NL, et al. Axicabtagene 
Ciloleucel CAR T-Cell Therapy in Refractory Large 
B-Cell Lymphoma. N Engl J Med 2017;377:2531-44.

5. Park JH, Rivière I, Gonen M, et al. Long-Term Follow-
up of CD19 CAR Therapy in Acute Lymphoblastic 
Leukemia. N Engl J Med 2018;378:449-59.

6. Oda SK, Daman AW, Garcia NM, et al. A CD200R-CD28 
fusion protein appropriates an inhibitory signal to enhance 
T-cell function and therapy of murine leukemia. Blood 
2017;130:2410-9.

7. Kobold S, Grassmann S, Chaloupka M, et al. Impact 

of a New Fusion Receptor on PD-1-Mediated 
Immunosuppression in Adoptive T Cell Therapy. J Natl 
Cancer Inst 2015;107. doi: 10.1093/jnci/djv146.

8. Shin JH, Park HB, Oh YM, et al. Positive conversion 
of negative signaling of CTLA4 potentiates antitumor 
efficacy of adoptive T-cell therapy in murine tumor 
models. Blood 2012;119:5678-87.

9. Liu JQ, Talebian F, Wu L, et al. A Critical Role 
for CD200R Signaling in Limiting the Growth 
and Metastasis of CD200+ Melanoma. J Immunol 
2016;197:1489-97.

10. Prosser ME, Brown CE, Shami AF, et al. Tumor PD-L1 
co-stimulates primary human CD8(+) cytotoxic T cells 
modified to express a PD1:CD28 chimeric receptor. Mol 
Immunol 2012;51:263-72.

11. Schlenker R, Olguín-Contreras LF, Leisegang M, et al. 
Chimeric PD-1:28 Receptor Upgrades Low-Avidity T 
cells and Restores Effector Function of Tumor-Infiltrating 
Lymphocytes for Adoptive Cell Therapy. Cancer Res 
2017;77:3577-90.

Cite this article as: Rataj F, Endres S, Kobold S. When the 
inhibitor is turned into stimulator: novel aspects in T cell 
engineering. Transl Cancer Res 2018;7(Suppl 4):S488-S490. doi: 
10.21037/tcr.2018.03.27


