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INTRODUCTION
In allogeneic CAR T cell therapy the cells
are generated from a single healthy
donor, maintaining consistency, reducing
time and allowing for treatment of
multiple patients from the same batch.
The main limitation of this therapy is the
toxicity due to the recognition of patient
Human Leukocyte Antigen by the donor T
cell receptor (TCR) driving potentially
lethal Graft-versus-Host Disease (GvHD).
Gene editing to eliminate the TCR is the
most commonly used approach in the
allogeneic CAR T cell field so far. Whilst
efficient, there are potential limitations to
gene-editing, such as the high risk of
causing off target effects, as well as the
increased complexity of manufacturing
when combined with a CAR.
Consequently, we have explored nongene edited based technologies for their
applicability in the allogeneic CAR T cell
field.

FIGURES & TABLES
FIGURE 1: Identification of shRNAs against CD3E and CD3ζ chains to knock-down the
TCR/CD3 complex in Jurkat T cell line using lentiviral vectors

FIGURE 2: In vitro and in vivo screening of the selected shRNA-CD3E and shRNA-CD3ζ
using retroviral vectors

METHODS
To disrupt the functionality of the TCR
complex, we tested several shRNAs for
their ability to reduce TCR expression by
targeting the CD3 complex. The best
shRNA candidates were initially identified
in Jurkat cells and validated in primary
human T cells. Subsequently, a side by
side comparison was performed in vitro
and in vivo to assess the control of
alloreactivity by T cells expressing the
selected shRNAs. Finally, the selected
final candidate was compared in vitro
with a gene editing technology (CRISPRs)
targeting also the CD3ζ subunit for
response against mitogenic antibody
stimulation (OKT3).
For the final
validation of the shRNA-CD3ζ (Fig3.),
PBMCs were activated via anti-CD3
stimulation, depleted for CD20+ cells and
transduced with retroviral vectors
encoding for a truncated form of CD19
and
for
tCD19-shRNA-CD3ζ,
or
nucleofected
with
CRISPR-CD3ζ.
Transduced cells were selected for CD19
positivity followed by expansion. At
harvest
tCD19-shRNA-CD247,
and
CRISPR-CD247 arms were depleted for
TCR, to also eliminate eventual TCR
positive remaining cells.

FIGURE 3: Validation of shRNA-CD3ζ in purified TCR- cells in one step process as nongene editing tool for allogeneic CAR T generation

In vitro and in vivo screening for the

selection of the best shRNA among the
two selected above (Figure 2):
• High percentage of TCRNeg cells
obtained with both shRNAs (A)
• Highest reduction of in vitro IFNγ
release after activation with OKT3 in T
cells for shRNA-CD3ζ (B)
• No loss of body weight (C) and increased
survival (D) in vivo in mice injected with
T cells expressing shRNAs (20*106 cells
injected/mouse)
• Decreased percentage of human CD45+
cells in vivo in mice injected with shRNAexpressing T cells compared to CTRL
indicative of a lack of TCR driven
expansion in vivo (E)
• Contaminating TCR+ T cells can expand
in the mouse (F)
In vitro comparison of shRNAs and
CRISPRs targeting CD3ζ shows that
shRNA-CD3ζ are equally efficient to
CRISPRs in inhibiting TCR expression and
function (Figure 3):
• Significant decrease of CD3ζ RNA in
shRNA condition compared to CTRL as
well as CRISPRs (A)
• Significant decrease of CD3E (B-D) and
TCRα/β (C) protein, reaching nearly
100% of TCR-negative T cell purity
• Decreased expression of CD69 (E) and
CD25 (F) activation markers after CD3
stimulation of T cells with OKT3
(200ng/ml)
• Significant inhibition of IFNy release
after CD3 stimulation of T cells with
OKT3 (200ng/ml) compared to control
alloreactive T cells (G)

CONCLUSIONS
Our screening identified shRNA capable of
knocking down the TCR in T cell lines and
primary T cells.
Initial in vivo testing confirmed that T cells
expressing shRNA specific for CD3E and
CD3 fail to induce GvHD in the MSG
mouse model.
Further refinement of the cell production
process including a TCR depletion step
results in primary T cells that lack cell
surface TCR similar to that observed in
gene edited T cells.

RESULTS
The screening of different shRNAs in
Jurkat T cell line has led to the selection
of the two candidates (shRNA CD3E-2
and shRNA CD3ζ-2) which were able to
(Figure 1):
• Significantly and specifically decrease
CD3E or CD3ζ RNA respectively (A, B)
• Decrease TCRα/β protein expression
(C)
• Significantly reduce CD3E protein in
human T cells (D)
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These encouraging results are leading to
further robust in vivo testing and the
development of the shRNA approach as a
platform for allogeneic CAR T cell therapy.

