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The overarching goal of this work is to improve chimeric antigen receptor T cell (CAR-T) therapy for 
patients with T-cell Acute Lymphoblastic Leukemia (T-ALL) and T-NHL via the use of ‘off-the-
shelf’ universal allogeneic CAR-T (UCART) cells. Several challenges have limited the clinical 
development of CAR-T cells against T cell malignancies.  First, the shared expression of target antigens 
between T effector cells and T cell malignancies results in fratricide, or self-killing, of CAR-T 
cells. Second, harvesting adequate numbers of autologous T cells, without contamination by malignant 
cells, is technically challenging and prohibitively expensive. Third, the use of genetically modified 
CAR-T cells from allogeneic donors may result in life-threatening graft-versus-host disease (GvHD) 
when infused into immune-compromised HLA-matched or mismatched recipients. Thus, development 
of an ‘off-the-shelf’ fratricide-resistant CAR-T product would allow the use of allogeneic donor T cells 
for the treatment of T cell hematologic malignancies without inducing life-threatening GvHD represents 
a significant unmet medical need. Previously, we generated allogeneic ‘off-the-shelf’ UCART targeting 
CD7 (UCART7) using multiplexed CRISPR/Cas9 gene editing to delete CD7 and the T cell receptor 
alpha chain (TRAC). These UCART7 cells prevented fratricide and efficiently killed human T-ALL cell 
lines and patient-derived primary T-ALL in vitro and in vivo without resulting in xenogeneic GvHD. 
We hypothesize that the administration of allogeneic UCART7 cells to patients with relapse/refractory 
T-ALL will be safe, tolerable, and provide anti-tumor activity resulting in improved clinical 
outcomes. We plan to test this hypothesis via the following specific aim: 
  
In general, three barriers to effective CAR-T cell therapy, including potentially UCART7, for 
hematologic malignancies are (1) the development of life-threatening cytokine release syndrome (CRS), 
(2) suboptimal CAR-T cell cytotoxicity and persistence that allows target antigen-positive tumor escape 
and disease relapse, and (3) relapse due to antigen escape via downregulation or mutation of the target 
antigen. IL-7 is a main regulator of peripheral homeostatic expansion of CD4 and CD8 T cells. It binds 
to the IL-7 receptor which consists, in part with the common gamma chain to signal through JAK/STAT-
pathways to stimulate the differentiation, proliferation, and survival of T cells. NT-I7 (efineptakin alfa, 
NeoImmuneTech) is a long-acting cytokine, consisting of a genetically modified recombinant human 
IL-7 fused to a hybrid Fc region of a human antibody (half-life of ~63 hours vs. <2 hours for IL-7). NT-
I7 is safe and well tolerated in mice and man. Furthermore, preclinical work by others and us suggests 
that duvelisib, a dual phosphoinositide 3-kinase delta/gamma (PI3Kdg) inhibitor, may provide effective 
prophylaxis against CRS while enhancing the persistence and efficacy of CAR-T cells. Finally, multi-
antigen-targeted CAR-T cells are a promising direction to overcome single antigen relapse issues 
following CAR-T cell therapy. We plan to address these three barriers to CAR-T cell therapy in the 
following specific aim: 
  
This work will further the development of a viable ‘off-the-shelf therapy’ for the treatment of T-ALL 
and potentially other malignancies expressing CD7 or CD2 such as NK and NKT lymphomas, T-NHLs 
and AML. Additionally, the work proposed here may provide a strategy to treat relapse after UCART7 
and prevent life-threatening CRS, a major limitation of CAR-T cell therapy, applicable across the field 
of adoptive T cell therapy. 
 
 


