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Introduction

➢ Chimeric antigen receptor (CAR) T cell therapy is a 
revolutionary therapeutic approach that has been 
effective in treating multiple relapsed/refractory 
diseases. 

➢ CAR-T cells have engineered synthetic receptors that 
function to direct T lymphocytes to recognize and 
eliminate cells expressing a specific surface receptor 
antigen such as CD19 positive hematological 
malignancies. 

➢ Non-malignant applications of CAR-T cells are among 
the recent advances in treatment of autoimmune 
disorders, infectious diseases, and allograft rejection in 
solid organ transplantation



Introduction

➢ Genetically modified T cells armed with CARs attack autoreactive 
immune cells such as B cells or antibody-secreting plasma cells. 

➢ CARs can guide the regulatory T cells (Tregs) to the autoimmune 
milieu to traffic, proliferate, and exert suppressive functions. 

➢ CAR-T cells are modified as chimeric auto-antibody receptor T cells 
(CAAR-T). These cells recognize and bind to the target 
autoantibodies expressed by autoreactive cells and, subsequently, 
destroy them. 

➢ Preclinical studies of CAR-T cells demonstrated satisfactory 
outcomes against autoimmune diseases. 

➢ The lack of target autoantigens remains among the challenges in 
the field of CAR-T cells. 
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CAR T Regs to prevent transplant 

rejection and to treat autoimmune 
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Summary

Alloantigen-specific regulatory T cell (Treg) therapy is 

a promising approach for suppressing alloimmune 

responses and minimizing immunosuppression after 

solid organ transplantation. Chimeric antigen receptor 

(CAR) targeting donor alloantigens can confer donor 

reactivity to Tregs. 

In this study Wagner and colleagues from Tang Lab at 

UCSF evaluate the ability of CAR Tregs targeting 

HLA-A2 (A2-CAR) to prolong the survival of 

heterotopic heart transplants in mice. 



Prolongation of allograft survival in the haplo-mismatch heterotopic heart 
transplantation model 



Results & Conclusion

In a haplo-mismatched hearts, A2-CAR Tregs 

increased median graft survival from 11 to 14 days, 

which was further extended to >100 days when

combined with a 9-day course of rapamycin treatment 

These findings demonstrate the efficacy of CAR 

Tregs, alone or in combination with 

immunosuppressive agents in protecting vascularized 

grafts in fully immunocompetent recipients, a concept 

that is currently investigated in clinical trial # 

NCT04817774
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Summary

Adoptive immunotherapy using chimeric antigen receptor 

gene-modified T cells (CAR-T) show promise for the 

development of a single treatment for HIV/AIDS and 

obviating the need for long-term anti-retroviral drug 

therapy

In this study, the authors report the development of HIV-1 

based lentiviral vectors that encode chimeric antigen 

receptors (CAR) targeting multiple highly conserved sites 

on the HIV-1 envelope glycoprotein using a two-molecule 

CAR architecture, termed duoCAR



Multi-specific anti-HIV duoCAR-T cells display potent in vivo HIV-1 
suppression and mitigate CD4+ T cell loss during persistent infection



Results & Conclusion

The study shows that multi-specific anti-HIV duoCARs

confer primary T cells with the capacity to potently 

reduce cellular HIV infection by >99% in vitro and >97% in 

vivo, while simultaneously protecting them from 

genetically diverse HIV-1 strains

duoCARs cells also potently eliminated PBMC infected 

with broadly neutralizing antibody-resistant HIV strains 

and demonstrated long-term control of HIV infection in 

vivo and prevented the loss of CD4+ T cells during HIV 

infection 

These data suggest that multi-specific anti-HIV duoCAR-T 

cells could be an effective approach for the treatment of 

patients with HIV-1 infection
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Abstract

T cells engineered to express a chimeric antigen receptor 

(CAR T cells) are highly effective therapies for malignancies 

of the B cell lineage. They also have the potential therapeutic 

application in autoimmune diseases in which nonmalignant B 

cells play a central role in their pathogenesis. This includes 

the development of chimeric autoantibody receptor (CAAR) T 

cell technology that incorporates an autoantigen into the 

chimeric receptor design to permit specific depletion of 

autoreactive B cells in antibody-mediated autoimmune 

disease where one or few antigens are targeted.
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Summary

➢ Chimeric antigen receptor (CAR)-T cell 

therapy is a revolutionary therapeutic 

approach that has been effective in treating 

multiple relapsed/refractory diseases

➢ More recent advances in therapeutic 

applications of CAR-T cells include non-

malignant diseases such as autoimmune and 

infectious diseases as well as prevention of 

allograft rejection in organ transplantation
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