iIPSC-derived CD38-null NK cells in Combination with CD38-targeted Antibody Represent a

Novel Therapeutic Strategy to Reduce the Requirement of Conditioning Chemotherapy for
Off-the-Shelf Cell-based Cancer Immunotherapy c. e
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INTRODUCTION | Inhibitory ligand overexpression does not protect HLA null allogeneic Allogeneic INK cells deficient in CD38 are resistant to allogeneic T- and NK-
RESULTS cells from all subsets of NK cells but immune disengagement does cell elimination in vitro when co-cultured with daratumumab
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chemotherapies that suppress a patient's iImmune system by engineered iPSC, iNK cells are uniformly HLA-E - Viedian, (g8 ER1DS !, 0.0

creating a suitable window of activity to elicit clinical response. engineered for tailor-made applications, including —————
However, prOtraCted IymphO-COHditioning also affects immune reducing the need for Cy/ﬂu Conditioning Donor NK cell subset: NKG2A+ KIR2DL3+ NKG2C+

reconstitution and can negatively impact the rate of KIR2DL1+ KIR3DL1+
Infection. Alternative approaches to limit lympho-conditioning and ANti-CD38 Figure 2. Overexpression of individual inhibitory ligands does not protect against all subsets of NK cells: Heat Day 0 .
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th_e therapy while pieserV|ng the immune _SyStem of the patient. In x 3 " CD47 does not prevent recognition by all NK cell subsets, thus additional strategies are needed. The data were
this study, we provide details of a bona fide off-the-shelf strategy R HLA-| N - | collected using NK cells from 18 independent donors.
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CD38 KO INK cells are protected from Daratumumab mediated fratricide
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Figure 4. Allogeneic iNK cells deficient in CD38 are resistant to allogeneic T- and NK-cell attack in vitro. In the
o K Activation _ absence of daratumumab both WT and B2M KO INK cells were depleted. However, with daratumumab, WT and
Py Figure 1. Fully differentiated and expanded iNK cells engineered on Figure 3. CD38 KO iNKs are protected from daratumumab mediated fratricide. Peripheral blood NK cells B2M KO INK cells were protected from rejection (A & B). Absolute T cell counts in WT & B2M KO INK cell co-

O L Fate’s CD38 knockout (KO) platform were evaluated for expression of (PBNKs), WT and B2M KO iNKs were cultured in the presence of daratumumab for 48hrs, PBNKs, which cultures (C) indicate that daratumumab prevented T cell expansion and that B2M KO on iNK cells (D) was
e | o all engineered elements by flow cytometry. All cell populations lacked expressed CD38, were depleted in the presence or daratumumab in a dose dependent manner while WT and B2M sufficient to prevent T cell expansion. Absolute pbNK cell counts in both WT iNK cell co-cultures (E) and B2M
Block host immune detection by knocking Provide anti-CD38 mAb to selectively Leverage novel receptor that depletes allo-reactive CD38 expreSSion. Compared to HLA WT (WT)’ the BZM KO INKS dld KO INKS WhICh IaCk CD38 were prOteCtEd from fratriCide ( P Value * <0001) KO INK Ce” CO_CUItureS (F) indicate that daratumumab prevented prK Ce” expansion.

out genes associated with CD8, CD4 and deplete CD38+ immune cell immune cell compartment, while delivering biological not eXpreSS H I—A'I .
NK cell engagement, compartment signal to promote activation / proliferation

ii Daratumumab protects allogeneic INK cells from PBNK-mediated allorejection in vivo Use of Daratumumab with lympho-depleting chemotherapy delays host immune reconstitution potentially
Persistence prolonging the opportunity window for cell therapy
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Biotechnol. 2020 doi: 10.1038/s41587-020-0601-5. @ cels Spleen PBNKs and INK cells were either infused alone or co-infused and appropriate groups received A Lymphocyte profile Figure 6. Addition of Daratumumab to lympho-depleting chemotherapy (LDC)

Malmberg et al. manuscript under preparation i Bone marrow one dose of daratumumab. (B - D) The cell counts were normalized to no daratumumab 3= delays host immune reconstitution: A) Absolute lymphocyte profiles from

NOG_hIL1S T [ 1771 : T groups. In the blood, spleen and bone marrow, PBNKs were significantly decreased in the

DO D7 D14 D21 presence of Daratumumab which resulted in the persistence of B2M KO INK cells. In addition,
i100ug daratumumab significantly decreased the number of CD38+ PBNK which contributed to
protection of iINKs from PBNK allorejection (E-G) ( n = 5 mice per group. P value * < 0.05, **

CO N C L U S I O N S peretumumes <0.001, **** < 0.0001).

Utilizing our unique ability to multiplex engineer clonal IPSC
lines, NK cells for the first time were successfully derived to
be uniformly deficient of CD38, as a means of evading host
Immune cell mediated allorejection in combination with anti-
CD38 antibody, daratumumab.
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Subject D + Dara The use of daratumumab dampens lymphocyte recovery post-LDC (Subjects A-

subjectE—~RNoDara 1) in contrast to patients not receiving daratumumab (representative Subject E)

where lymphocyte recovery starts by D4 and continues to the end of the

treatment cycle. B) Uniform Manifold Approximation and Projection (UMAP)

visualization of lymphocytes from Subject A who received daratumumab prior to

and weekly after LDC. The overlaid data files from each timepoint illustrate

clustering of different cell types by color. Individual UMAP visualizations by

timepoint demonstrate CD38 expression on endogenous CD4 T cells, B cells,

and NK cells at screening. The majority of CD38 expressing lymphocytes are
Visit Day eliminated by C1D-5 prior to LDC and do not recover during the treatment

cycle.

., Patient A: Overlaid files i ' : ' _ . Patient A: _ 4 ' : ' . Patient A: C1D8

B B cells - 10° 0° A

Bl NK_cells

Bl CD8_T_ cells
B CD4_T_cells

N
1

Cells (x10"3/uL)

[EEN
1

Bone marrow
PBNK iNK

O

Average Range

vy
O

Spleen
PBNK iNK

%k kk kkkk  kokokok

® No Dara
O + Dara

Kk Kk Kk kK

—
T

o 8
.......... T,

—
T

8

N
|

o

—
I

o

-
I

NK Cell Number
Normalized to no Dara
NK Cell Number

Normalized to no Dara
L
NK Cell Number

Normalized to no Dara

B2M null INK cells were resistant to rejection by alloreactive
T cells in vitro.
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Daratumumab was able to protect both WT, and B2M KO
INK cells from 'missing self' induced rejection, by selective |
depletion of CD38+ alloreactive NK cells both in vitro and In b7 i S P B P St Ml R SR s iy m ey i s w4 i % s P S
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Addition of Daratumumab to lympho-depleting chemotherapy | i - ; i ;

(LDC) delays CD38+ host immune reconstitution in the
patient setting
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Taken together, this data provides evidence of CD38
conditioning as a viable strategy to reduce or even perhaps
eliminate the need for conditioning chemotherapy.




