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INTRODUCTION

Autologous chimeric antigen receptor T (CAR-T) cell therapy is a
successful approach for treating relapsed/refractory acute lymphoblastic
leukemia (r/r ALL). Nevertheless, certain attributes of autologous CAR-T
cells can cause delays in treatment availability. Another concern is the
relapse caused by antigen evasion after single-targeted CAR-T therapy.
Therefore, our goal is to develop CRISPR-modified universal off-the-shelf
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CAR-T cells that target both CD19 and CD22 (dual-targeted) as an
mnovatlve therapy for r/r ALL. |1 1.

TRANSLATIONAL RELEVANCE

Limitations associated with autologous chimeric antigen receptor T (CAR-T)
cells, including an undesirable waiting period between leukapheresis and CAR-
T cell infusion, possible manufacturing failures, low viability and inferior
quality of CAR-T cells due to prior chemotherapy, and high cost, might delay
their availability for use in treatment of acute lymphoblastic leukemia.

CD19 relapse after CD19 CAR-T therapy is another limitation. In this study, we
developed CRISPR-edited allogeneic off-the-shelf CD19/CD22 dual-targeted
CAR-T cells as a treatment strategy for relapsed/refractory acute lymphoblastic
leukemia. Potent antileukemia activities were identified, and no CRISPR gene
editing—associated genotoxicity, immunogenicity, or GvHD were observed.
Moreover, all patients received infusion within 8 days of enrollment. Our data
demonstrate that CRISPR-edited allogeneic CD19/CD22 dual-targeted CAR-T
cells may improve the availability and accessibility of CAR-T therapy.

L
‘,’1" i
g | | “E

&=
b & =
—

"

=
- -
) & _-" (B B So@ens B DR DEEE BB ST DRl S SR @ e Sk S Soe
- 4 8. 2 NBEMME ESRREIN NE DD EEIEIECEE B BB Sa B Sac
=5 —
|

,
= R SR RSl S Sl B S Sel SoE EBo R SoE I Do ke Ul e
[ Y PSS B TR BN SRS E N B IS B GE B Sreas i Ss 8 £ S-S Bulm

L EmSMES EBIESR I EIE E BB o=

TR 38 AR W ¥
3 »n
= ===
3 BRI R R S BONE R B BvEaER B | i
¥

- B B A S RIS eSS MM DENe ZFrELEE E B DT EeEm m
o A DRI DT MDD DR DD DEE SIaES D= 2 e

- =S 2R = = 22 2 38 38 = >
= = 8 =5 =8 30 a8 =5 3 38 3R 8 = s

. 3 OO Do B S
e

llllll

e - e o
WEEEREEEEERL e €
SN

METHOD

In this phase | study with dose escalation and an open-label design, we
administered universal CAR-T cells (CTA101) targeting CD19 and CD22 to
patients with r/r ALL. These CAR-T cells were engineered using
CRISPR/Cas9 to disrupt the TRAC region and CD52 gene, thus avoiding
rejection mediated by the host immune system. We assessed safety,
effectiveness, and the cellular kinetics of CTA101.
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associated with gene editing was observed. Six JUUTT ol LML AL BIEEE: —

patients received infusions of CTA101 at doses of 1 777

(3 patients) and 3 (3 patients) x 106 CAR+ T cells
per kilogram of body weight. Cytokine release
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