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Abstract/Summary

Introduction: This study employed a novel CAR fusing full-length

human NKG2D with CD3C that is capable of recognizing the multiple » Native NKG2D fused
NKG2D-ligands upregulated in multiple solid and hematologic malignancies. cc with signaling domain
Trial Design: A Phase 1 dose-escalation study was conducted to establish ™ of human CD3 zeta

*Endogenous
costimulatory
physiologic DAP10

safety and feasibility of a single infusion of NKG2D-CAR expressing T cells
without lymphodepleting conditioning in subjects with AML/MDS-RAEB or
relapsed/refractory progressive multiple myeloma.

CAR expression and median 97.8% CD3+ T cell composition. Mock- NKG2

» While CD4/CD8 content of the NKG2D CAR-T product was transduced itans
variable, cells were mostly effector memory cells.

« All 11 products tested expressed IFNy in response to NKG2D
ligand-expressing cell lines.

Mock-

transduced

expression? - In both patients tested to date, co-culture of autologous blood =04 thrachale
Results: From April 2015 through November 2016, 12 patients were infused .SFG vector, Moloney %701/0 blajtS) a?d marrow Cel:DS 579% plasr_nalcelllsf) _frc;mNaKré gg’lL e L | -
in 4 cohorts from 1x106 to 3x107 NKG2D CAR T cells . 7 subjects had Murine Leukemia virus-  <- 1), @nd myeloma patient (Pt 9), respectively, elicited ' NKG2D Expression

NKG2D CAR : specific IFNy expression from CAR-T cells (E:T 1:1), which was - -
AML/MDS. based gamma retroviral specifically inhibited by anti-NKG2D blocking antibodies. Central Naive Central . . Nave
Feasibility: CM-CS1 cells met release criteria in all cases. A median of osp10  VeCtors Memory .; - Memory &
. . +Activation with IL-2 Cell Composition Median Range >
75.4% CD3+ T cells and 66.3% CD8+ T cells expressed the CAR construct. ! O
Safety: No DLTs were seen 31 and antiCD3-Ab % NKG2D CAR+ among CD8+ cells 66.3 13.2-89.3 | ©
' | - Transduction x2 and | % NKG2D CAR+ among CD3+ cells 75.4 51.0-90.2 : .
Activity: At these initial cell doses, there were no objective treatment Natvenkezo  Grex culture 0% CDS+ T cells 374 c 9-89.1 Terminal ctroctor B Terminal
responses at 28 days, although cases of unexpected survival without : — Memory - Effector Memory -+ |~ Effector
. . ]

further therapy or in response to subsequent treatments were noted. /o Effector Memory among CD8+ Tcells | 86.3 70.5-93.6 CD45RA CD45RA

Post-infusion monitoring: As anticipated from animal models, no CAR-T
cell persistence was detected >2 weeks, with one exception.

Preliminary immune cell phenotyping and cytokine assays revealed no +/- Lymphodepletion Multiple Infusions « All myeloma and AML patients had
characteristic profiles except perhaps a transient spike in Rantes _ 00 - Cytoxan 1 — y progressive disease or treatment failure.
levels at 24 hours, specifically in patients with AML. muglgia g } i_‘ ; O At e +Oy ‘_é 754 = Control T cells + As of Dec, 2016, 7 of 12 subjects had died of
In vitro correlatives: All NKG2D CAR-T products tested expressed IFNy in Mgde| - %1 NKGZ? AT e g e e fh;':r d::sease' t.o vleral:js: r.‘;.'val 'fs‘“lt'sblm os-
response to NKG2D ligand-positive cell lines., and in 2 exploratory cases, (5T33MM)7 | 5 =- * ’ 5 = diseggef,cﬁgeedc i'l\,]’eo’t"hzr :I\,'Irli't'rci);: wassaap|e3Ii od
against autologous tumor-containing PBMCs (AML) and marrow (MM). "3 1'01‘25 % 4 % 6 70 80 %0 "w%z‘o % 4 % 60 70 80 (<50% change in BM blasts, maintained for 12
Next steps: Correlative studies continue to elucidate /7 vivo function. Future T cell infusion Tcellinfusion | weeks, without further therapy), Patient 13
studies of multiple infusions and higher doses of NKG2D CAR-T cells in (AML, dose 3x107) demonstrates “stable
both hematologic malignancies and solid tumors are in planning to build upon Phase 1 Dose-Escalation Trial- Single Infusion, Fresh Cells disease” at 3+ months. He has improvement

these experiences.

in all hematologic parameters.
> « Patient 7 (AML, dose 1x107), despite 50%

A
T 2 weeks T 8 days

28 days A blasts and p53 mutation at infusion,
21 days A | T demonstrated relative peripheral blood

Background T

-NKG2D (Natural Killer Group 2D)-expressing cells play a role in in immune surveillance.1.2  S¢reening - Wash-out Collection  1hfusion

Therapy T-cel NKG2D CAR-T DLT Disease Long-term

« NKG2D is an activating receptor expressed on natural killer and CD8+ T cells as a

4 doses - 1x106-3x107 T cells

hematologic stability for 3 months. Marrow
results were not available.

 Patient 5 maintained stable disease
(bordering on PR) for 6 months on a subsequent

Evaluation Evaluation  Monitoring

homodimer along with the adaptive protein DAP10, which stabilizes surface expression Inclusion Criteria IDH-1 inhibitor trial despite having a mutated
and ensures costimulation.? » Histologically confirmed AML, MDS-RAEB not in remission and without allele frequency of <5% IDH and 54% p>53
*NKG2D ligands consist of MHC Class I-related proteins MIC-A, MIC-B and UL16 binding reasonable standard treatment options | o mutatl_on at infusion. |

proteins (ULBPs 1-6) and are found on multiple hematologic and solid malignancies but * Relapsed or relapsed/refractory multiple myeloma with progressive disease + Patient 3 (MM-dose 1x10°) is

are largely absent on healthy tissues. Exclusion Criteria demonstrating longevity on subsequent

« Chemotherapy or radiotherapy within 3 weeks prior to infusion
« Active infections, autoimmune disease or CNS involvement disease prior to infusion.
 Prior T-cell, allogeneic stem-cell, or gene-modified cellular therapy

*In syngeneic murine models of leukemia, myeloma, pancreatic cancer, melanoma, and
ovarian cancer, adoptive therapy with NKG2D CAR-T cell sled to complete remissions
without need for lymphodepleting therapy and durable CD4+ and CD8+ T-cell memory
capable of protecting against tumor rechallenge, despite relatively short-term circulation
of CAR-T cells themselves.?
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» 3+3 dose escalation starting at 1x10° NKG2D CAR cells, dosed on viable T cells
At least 1 patient from each disease group at each dose level

myeloma therapies, despite aggressiveness of

IFN-g production (pg/ml)
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AML Patient 1 Characteristic Median, # (%) Range
Male 9 (75%)
® CAR-T Isotype Ab
B CAR-T NKG2D Blocking Abs AML/MDS 7 (58%)
Mock T cell Isotype Abs Age, yrs 70 44-79
® Mock T cell NKG2D Blocking Ab ALC, K/uL 0.58 0.09-2.37
AML/MDS, # prior regimens 1 0-4
AML/MDS, marrow blasts 50% 4-68%
MM, # prior regimens >5 > 5, all ASCT x1-2
MM, marrow plasma cells <5% <1-80%
MM, plasmacytomas 3 (60%)

NKG2D CAR Design NKG2D CAR-T Cell Products and Functionality Demographics

« All 12 products passed release criteria with excellent NKG2D NKG2D CM-CS1 CD8+ Cells NKG2D CM-CS1 CD4+ Cells

M T - - . No DLTs
P15 RPMISS66 K562 Auto PBMCs » No cytokine release syndrome, NG2D CAR-T-related
Neg Pos-MM Pos-AML  17% blasts neurotoxicity, severe auto-immunity, or significant

infusion reactions.

Pre-clinical Efﬁcacy Clinical Outcomes * 94 AEs reported, 17(18%) Grade 3, 7 (7%) Grade 4.

4 patients (22%) experienced Grade 3 and 2 patients

12 - MM
11 - AML
10-AML
9-MM
7 - AML
6-mm
5- AML
4- MM
C3omm

2 - AML

1-AML

13- AML h b

= Duration between infusion and initiation of first new therapy (170/0) had Grade 4 AEs
= First new therapy '

Second new therapy « All were consider NOT related to NKG2D CAR T

" Third new therapy

D @ e Dot infusion, but rather 2/2 disease progression
‘ o O Censored (alive) . 2 patients in cohort 4 developed Grade I
s ptl b (R I (R A AN A S maculopapular rash between 1 and 3 months. In
O patient 13, probably attributed to CAR T cells.
_ I
_ O Notable AEs Grade 3 Grade 4
o 4 Patients 3 Patients
o 1- Parainfluenza
i 1- Neutropenia,
1- Elevated LFTs
. | O Cohort 1 thrombocytopenia,
- 2- Anemia
_ biliary sepsis
_ 1- Hypernatremia
1- Influenza A
| O Cohort 2 1- Cord Compression |0
. 'In
- 1- Thromboembolism
1 I
¢ Cohort 3 1- Febrile neutropenia | 1- Intracochlear bleed
0 50 100 150 200 250 300 350 400 450 Cohort 4 1- Thrombocytopenia |1 — GI bleed/anemia

Days after Infusion

Post-infusion Monitoring/Immunologic Changes

* No CAR-T cell persistence was detected >2 weeks, with one exception. NKG2D CAR T DNA
was detected sporadically from 1 hour to 1 week after infusion, as expected from animal models.

 Preliminary analysis of surface immunophenotyping of PBMCs revealed no consistent changes

nical anti-tumor effect ) e
naive/memory distributions.

in WBC, ANC, ALC, or T cell numbers, and no identifiable shift in Tcon/Treg, CD4/CD8 or

CR, SD, treatment failure® AML patients with detectable levels. Median increase was at least 5.8 fold in those patients
Disclusures: SN served on a Kite Advisory Board « AML Revised “Cheson” Criteria: CR, CRi and treatment failurel® (range, 1.9-86.5 fold).

« Luminex assays for cytokine levels in serum demonstrated extensive variability both preceding
and following CAR infusion. No characteristic cytokine profile was noted on preliminary analysis,
aside from an increase in RANTES levels at 24 hours following NKG2D CAR-T infusion in all 6

« Among AML/MDS and MM patients, a single dose of NKG2D CAR-T
cells without lymphodepletion was feasible and well tolerated
without DLTs over a range of 1x10° to 3x107 T cells.

 Objective clinical responses were not seen. However, cases of
unexpected survival and/or improvement in hematologic
parameters were noted in both AML and MM patients, some with and
some without subsequent therapy.

 NKG2D CAR-T-specific activity against autologous tumor-
containing cells was demonstrated in vitro in the 2 patients tested.

« This paves the way for studies of multiple infusions and higher doses of
NKG2D-expressing CAR-Tcells in numerous malignancies.




