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CART cell Fates: activation, expansion and persistence
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AIMS

1) Study baseline activation of CART cells in healthy donors and
patients with lymphoma

2) Investigate how CART cell activation could impact their fitness and
clinical responses

3) Identify targets to modulate CART cell activation, apoptosis, and
cytotoxicity to improve anti-tumor activity
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METHODS

Zuma-1 clinical trial: led to FDA approval of Axi-Cel (CART19) in
lymphoma (101 patients):

v 17% No Response (SD+PD) - Non-Responders

v'39% Durable Response (CR) - Responders

B Complete response
82 Partial response

[ Stable disease

[l Disease progression

Responders

Could not be evaluated

Non-
Responders

(=101

Neelapu, S.S,, et al,, (2017). Axicabtagene Ciloleucel CAR T-Cell Therapy in Refractory Large B-
Cell Lymphoma. N Engl J Med, 377(26), 2531-2544. https://doi.org/10.1056/NEJMoa 1707447
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https://doi.org/10.1056/NEJMoa1707447

No significant differences in TRAIL, TRAIL-R, FasL, FasL and
TNFR2 expression on resting CART cells between responders

and non-responders from the Zuma-1 clinical trial

M Complete response
82 Partial response

M Stable disease

M Disease progression
< Could not be evaluated

All Patients (N=101)

Neelapy, S. S., et al,, (2017). Axicabtagene Ciloleucel CAR T-Cell Therapy in Refractory Large B-
Cell Lymphoma. N Engl J Med, 377(26), 2531-2544. https://doi.org/10.1056/NEJMoa1707447
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https://doi.org/10.1056/NEJMoa1707447

Activated CART cells from CART19 products of non-
responders have higher levels of expression of TNFR2
in comparison to responders from the Zuma-1 clinical

trial
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Correlation between TNFR2 expression and CART cell
phenotype in responders vs non-responders
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Association of TNFR2 expression on CART19 cells
with progression free survival (PFS) in the clinic
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What is the role that TNFR2 plays on CART cell activation and
dysfunction?
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TNFR2, but not TNFR1 is highly upregulated upon
CART19 antigen specific stimulation
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TNFR2 is persistently elevated on CART19 cells from healthy
donors using an extended in vitro culture model
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TNFR2 expression is inversely correlated with CCR7
expression in healthy donor CART cells
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w cytometry.

Disruption of TNFR2 in CART19 cells using CRISPR/Cas?
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TNFR2Ko CART19 cells in an extended coculture following

repeated antigen specific stimulation
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CRISPR/Cas9 mediated disruption of TNFR2 in CART19 cells
results in increased survival and decreased activation markers
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Antigen specific proliferation and cytotoxicity are enhanced in
TNFR2K°CART19 in comparison to control CART19 cells
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TNFR2K°CART19 cells improved CART cell expansion, enhanced
anti-tumor activity and proliferation in vivo
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Summary

v" TNFR2 expression on CART19 Axi-Cel products:
v |s associated with poor response and reduced PFS
v Is associated with differentiation to CART19 effector phenotype
v" TNFR2 expression on healthy donor CART19 cells:
v' |s stably upregulated following antigen specific stimulation
v" Remains upregulated following repeated antigen specific stimulation
v" Is inversely correlated with CCR7 expression

v Generation of TNFR2X¥°CART 19 via CRISPR/Cas9 results in decreased early activation
and enhanced cytotoxicity and tumor control in comparison to control CART19 cells
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