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Patterns of Relapse Following CAR T cells

Poor T cell Expansion Poor T cell Quality
Lack of CAR Persistence Suboptimal CAR T cell Biology
&

CAR CAR expansion Leukemic Resistance

Remission
CAR Persistence

Fry and Shah,
Nature Reviews Clinical Oncology, 2019



CD22 targeted CART achieves MRD Negative Remission

Haso...Orentas, Blood 2013
Haso....Fry, ASH 2013
Fry/Shah et al., Nature Medicine 2017
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Development of an Active CD19/CD22 Bivalent CAR

Pre-Therapy 3 mo Post-Therapy
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Achieving Uniform Expression of Two CARS using Bicistronic Vectors
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Dual CAR expressing T cells mediate potent single antigen activity

CD22
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Signal integration in Dual CAR Expressing T cells results in distinct profiles
depending on binder/costim combinations
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Signal integration in Dual CAR Expressing T cells results in distinct profiles

depending on binder/costim combinations
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Sneha Ramakrishna

Site Density (log scale)
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Target antigen Density Negatively Impacts
in vivo CAR Potency and Persistence
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Antigen density impacts signaling

Eric Kohler and Zach Walsh
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Increased binder affinity impacts in vitro cytokine production

CD22 CAR
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Enhancing CD22 scFv affinity improves in vivo
clearance of CD22'° leukemia and CAR persistence

Leukemia (1e6): 22neg 22neg 22lo 22lo Nalmé Nalmé6
CART (5e6): CD22 Orig CD22V1 CD22 Orig CD22V1 CD22 Orig CD22V1
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Enhancing CD22 scFv affinity recruits more
T cells with phosphorylated ERK
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Haiying Qin
Lila Yang

First-in-Child CD33CART Phase 1 Trial
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Primary sites
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pediatric blood & marrow
transplant consortium

DLT assessment

follow-up
days 28 to 1 year

days -4 -3 -2 -1 0 +28

fludarabine 25 mg/m? IV x 3 days -4 to -2
cyclophosphamide 900 mg/m?2 IV day -2

n = ~24 patients
over 36 months

DL-1: 1 x 105 CD33 CAR+ T cells/kg (+20%)
DL1: 3 x 10° CD33 CAR+ T cells/kg (+20%)
DL2: 1 x 106 CD33 CAR+ T cells/kg (+20%)
DL3: 3 x 10° CD33 CAR+ T cells/kg (+20%)
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CD22 CAR Insertion site can drive clonal expansion and clinical activity
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Challenges/Opportunities

Single antigens comparable to CD19 will be difficult to find
Antigen modulation as well as more complex patterns of
cancer resistance will frequently emerge

This will be more frequent with diseases associated with
inherent heterogeneity

The current CAR formats do not fully recapitulate T cell
niology

Pre-clinical models often poorly predictive of activity in
numans

As synthetic receptors, the ability to modify is almost endless
* Binding domains, sighaling domains, multiplexing
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