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NK Cells and their Key Functions
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Kill virus-infected cells
Key contribution to human reproduction (dominant lymphocyte in pregnant decidua)
Removal of the senescent cells

Exhibit anti-tumor responses
= Kill cancer target cells without prior sensitization
= Key mediators of ADCC via Fc receptor (CD16a)



Regulation of NK Cell Responses

Killer immunoglobulin-like receptors (KIRs) , K

ITAM-bearing polypeptides

/ HLA-A /B \
with Bw4 HLA-C \L ' CD3g, FcRy

HLA-C2 HLA-C1 epitope HLA-A HLA-C2 HLA-A HLA-G
[ 3 0 ] N a 2 Zap70
PI3K RIgK <
) ) a A [ ) [ ) 0 . S /Syk
Y - v
e e T
- = = -] = J ¢ FeHy NFAT NF«B
s o v ~ o v y yPAP1z | 5 foapiz | foaP12 i i Fo Is_j[wwz -/ y B
KIR2DL1 KIR2DL2 KIR2DL5 KIR3DL1 KIR3DL2 KIR3DL3 KIR2DS1  KIR2DS4 KIR2DS2 KIR2DL4  KIR3DS1
KIR2DL3 KIR2DS3
\ / KIR2DS5
* NKcell activation + * NKcell activation +++

- cytotoxicity

- cytotoxicity
- cytokines and chemokines

Activating KIRs

Currant Opinion in Immunoclogy

Demaria et al, Eur J Immunol 2021

“Missing Self”
Inhibitory MHC
Class

Activating/
NKG2D  Activating Malignant
Ligands Transformation

MIC-A/MIC-B



KIR Ligand Mismatch and Decreased Risk of
Relapse

Effectiveness of Donor Natural Killer Cell Alloreactivity in
Mismatched Hematopoietic Transplants

Loredana Ruggeri et al.

Science 295, 2097 (2002);

AYAAAS DOI: 10.1126/science.1068440
KIR ligand incompatibility in GVH direction No Yes
Number of transplants 58 34
Donors displaying antirecipient NK clones 1/58 34/34*
NKG2D  Activating Malignant Disease
Ligands Transformation ALL 21 14
MIC-A/MIC-B AML 37 20
Transplantation ocutcomes
Rejection 15.5% 0%*
Acute GVHD, = grade Il 13.7% 0%*
Probability of relapse at 5 years
ALL 80% B5%
AML 75% 0%**

P = 0.07; **P < 0.0008 (22).



Donor KIR Haplotype and Relapse after Matched
Stem Cell Transplantation
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NK Cell Engagers (NKCEs) in Clinical Trials
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Why Adoptive NK Cell Therapy?

Haploidentical Donor:
leukapheresis
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Miller et al, Blood 2005
Rubnitz et al, JCO 2010

Curti et al, Blood 2011
Bachanova et al, Blood 2014
Nabhi et al, Cell Rep Med 2022

Leukemia
Remission

Advantages

‘Ready to Kill

- No severe CRS or neurotoxicity

- No GvHD risk, no need to TCR
KO

- Propensity to target class 1-cells

Major Challenges

- Short life spans of NK cells
- Limited in vivo persistence
- Low NK cells numbers



NK Cell CARs Demonstrate Safety and Promising Activity
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Dose level 2,
110 cells/kg

Use of CAR-Transduced Natural Killer Cells
in CD19-Positive Lymphoid Tumors

Patient No. and Dose Level

Dose level 3,
1x107 cells/kg

8/11 (73%) ORR, 7/11 CR S U A

Months since Infusion of CAR-NK Cells
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Cytokine Activation Induces Human Memory-Like NK Cells
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Memory-Like NK Cell Properties:

Enhanced anti-tumor responses
Prolonged survival in vivo
Enhanced proliferation
Enhanced ADCC

May inhibit GVHD

High CD25

Low TGFp receptor

Cooper et al, PNAS 2009

Romee et al, Blood 2012

Ni et al, J Exp Med 2012

Romee et al, Science TM 2016
Berrien-Elliot et al, Cancer Discov 2020
Terren | et al, Sci Rep, 2021
Berrien-Elliott et al, Science TM, 2022
Bednarski et al, Blood 2022

Shapiro, et, al, JCI, 2022



Phase 1 Study of CIML NK Cells in Rel / Ref AML

Cell dose levels:
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Safe and with Very Encouraging Response Rates

19 patients treated
No CRS, No GVHD
~50 CR rates

Pre-infusion Asp Pre-infusion Core Day +14 Day +28
W o ' A\l ¢ v 1.

Romee et al, Science TM 2016



Dana Farber NK Cell Therapeutic Initiative

In Clinic In Lab
DFCI NK Cell Trials NK Cell Gene Manipulation Efforts
1. Relapsed AML/MDS (Enrolling) - CAR and TCR-mimetic CAR arming
2. Head & Neck Ca (Enrolling)
3. MRD+ Myeloma (Enrolling) - CRISPR Gene editing
4. Ovarian Cancer (IND Approved)

Kidney Cancer (Regulatory) - Non-CAR engineering

Pre-emptive Post HCT (Regulatory)
CD123 NK CAR (Regulatory)
NPM1c NK CAR (Planning)
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Can Memory-like NK Cells Target Relapse after Stem Cell

Transplantation?
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Pre-NK infusion

Mem-like NK Cells Traffic to the Tumor Site

Day +7 tumor site

NK cell subpopulations

T cell subpopulations
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Igfill

Naive T cells

Mem-like NK Cells Traffic & ‘Evolve’ in vivo
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Allogeneic Memory-like NK Cells Plus CTLA-4 Blockade in
Head & Neck Cancer

Anti-CTLA-4 antibody mediated Treg depletion to facilitate NK cell activity
NK cell infiltration associated with favorable outcomes in H&N ca patients

1216 hourQ_T__\

AJ L
g O —_—
o = =
Bl . 0
3 Halopidentical donor non-

mobilized apheresis of cells
p .

) =) purification  (FEE thiL12, 15,18 (5
' CD3JCD56+ | 1

‘ wash
CIML NK cell
. infusion & &
ili x Romee et al, Blood 2018
\\'0“9 Ipilimumak N-803 IL-15sa SC (g21d) il
| Recurrent, metastatic head and | p
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NCT04290546



Allogeneic Memory-like NK Cells Plus CTLA-4 Blockade in
Head & Neck Cancer
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Disease Response and in vivo NK Cell Expansion
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CTLA-4 Blockade Impacts NK Cell Phenotype?

Skewing towards CD16*CD57*
NK cells
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Can we Arm Memory-Like NK Cells?
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BaLV allows High Transduction Efficiency of Mem-like NK
Cells
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Generation of CAR-NK Cells Specific for AIQ-HLA-A2 Complex

ScFv CDS8 hinge&TM 4-1BB CD3{ P2A EGFP
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Gene Expression and Specificity of NPM1c ML-CAR
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Are CAR NK & CAR T Cells Similar in Efficacy?
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CIML NK CAR Targeting Membrane Proximal Domain
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MSLN CIML NK CARs Demonstrate activity against PDOTs & TTFs
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% hCD45+

Do NK Cell CARs Traffic Out of Peritoneum?

NK Cell Trafficking
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Phase 1 Trial of Autologous CIML NK Cells with PD1
Blockade & IL-15

Eligibility: recurrent (3+ lines
Pre-activation, NK cell high grade ovarian cancer

. Cohort 1: without
enrichment and culture

Autologous NK Intraperitoneal CIML
cell apheresis NK cell infusion

Lymphodepleting chemo
(Intravenous Fludarabine [ NIZ985 subcutaneously weekly}

tislelizumab
Cohort 2: with tislelizumab

+ CVC|°Ph°5Phamlde) 3wks on/1 wk off x 16 weeks

&g, 4, 38

Disease
progression

4

3 4 5  21-day cycles
i o ¢t © 1

[ Tislelizumab, 200 mg intravenously every 3 weeks, until progression ]

IND Approved



Summary

NK cells play an important role in mediating graft versus tumor effect after
stem cell transplantation

Lack of severe CRS, neurotoxicity, GvHD, and intrinsic tumor targeting
mechanisms are some of the major advantages of NK cells

Memory-like NK cells with enhanced proliferation, expansion and in vivo
persistence make them an attractive platform for NK cell-based therapies

Novel CAR and non-CAR gene editing approaches are leading the
‘revolution’ in the NK cell immunotherapy field
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