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The cancer innate immunity cycle
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Courtesy of Christina Trambas, Cancer Council of Tasmania

Bringing Natural Killer cells to the clinic



Why NK cells?

NK Cells
• No antigen-specific priming required
• Kill a vast array of tumor cells
• Secrete cytokines and chemokines that 

initiate and shape T cell responses
• Anti-metastatic activity
• NK cell infusions:
• Excellent safety profile
• Clinical efficacy demonstrated in 

hematological malignancies

T Cells

T Cells

• Antigen priming required
• Antigen-specific
• Allogeneic T cells induce GVHD



ANKET3 regular trifunctional format
• Monovalent binding to NKp46
• Monovalent binding to TAA
• Co-engaging CD16
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CD16 binding options:
• Fc-wt (0.5-2 µM)
• Fc-enh (~ 30-60 nM)
• Fc-null (No binding to FcγRs) TAA binder options:

• Fab 
• One scFV
• Two scFVs ( bivalent binder)
• Two scFVs (dual binder)

NKp46 binder options:
• Fab 
• Cross-mAb-like Fab
• scFV

Additional Fc-engineering 
options to improve 

developability:
(e.g. Knob & Hole,….)

Antibody-based NK cell engager therapeutics (ANKET): a fit-for-all platform



CD123CD16

CD123-IgG1

Killing

Killing

Acute Myeloid Leukemia (AML): the most common acute leukemia in adults
Cytotoxic antibodies targeting CD123 displayed limited antileukemic activity in clinical trials (Montesinos, P., et al. Leukemia, 2021) 

Targeting CD123 in AML
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NK cell CD64- Acute Myeloid Leukemia cells
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NK cell CD64- Acute Myeloid Leukemia cells
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First-in-human Study of SAR443579 Infusion in Male and Female Participants of at Least 12 Years of Age With Relapsed or Refractory
Acute Myeloid Leukemia (R/R AML), B-cell Acute Lymphoblastic Leukemia (B-ALL) or High Risk-myelodysplasia (HR-MDS)
ClinicalTrials.gov Identifier: NCT05086315

Gauthier, Virone-Oddos, et al., Nature Biotechnology, in press

Control of AML by a trifunctional ANKET targeting CD123
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From trispecific to tetraspecific ANKET



Rationale for including IL-2v in tetraspecific ANKET 

Complementarity between ITAM and IL-2R signaling pathways



Targeting CD20+ B-NHL with tetraspecific ANKET

Estimated Cases and Distribution of Mature Non-Hodgkin Lymphoid 
Neoplasm Subtypes: United States, 2016

• NHL represent about 80% of all lymphomas
(and HL the remaining 20%) 

• Within NHL, 85% are B-cell and 15% T-cell
• CD20 is expressed on >90% of B-cell NHL



IPH6501: first-in-class tetraspecific ANKET designed to target
specifically CD20+ cells
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IPH6501: first-in-class tetraspecific ANKET designed for improved activity as 
compare to IgG1 clinical antibodies
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IPH6501 induces killing activity at low receptor occupancy
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IPH6501 induces preferential NK cell proliferation
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Mouse IPH6501 surrogate induces preferential NK cell expansion 
in vivo
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IPH6501 efficacy in Non Human Primates (Cynomolgus)

Protocol
Drug: IPH6501 Q1W x3
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IPH6501 induces minimal cytokine release at effective dose
in Non Human Primates (Cynomolgus)

0 5 10 15 20 25

0

5

10

15

20
IFN-γ

Days

pg
/m

L

0 5 10 15 20 25

0

10

20

30

40

50
IL-10

Days

pg
/m

L

0 5 10 15 20 25

0

5

10

15

20

25
IL-6

Days

pg
/m

L
0 5 10 15 20 25

0

2000

4000

6000

MCP-1

Days

pg
/m

L
0 5 10 15 20 25

0

10

20

30

40

50
TNF-α

Days

pg
/m

L

0 5 10 15 20 25

0

50

100

150

200
MIP-1β

Days

pg
/m

L

0 5 10 15 20 25

0

5

10

15

20
IL-1ß

Days

pg
/m

L

I.V

S.C

IPH6501
500µg/kg
Q1W

Treatment



NK cell harnessing with tetraspecific ANKET

• Tetraspecific ANKET constitute a 
versatile platform to harness NK cells 
in cancer
• Tetraspecific ANKET target NKp46, 

CD16a, IL-2Rβ and a tumor antigen
• Tetraspecific ANKET stimulate NK 

cell proliferation, activation and 
antitumor functions
• In vivo, tetraspecific ANKET promote 

NK cell tumor accumulation and 
antitumor activity

Demaria, Gauthier, Vetizou et al., Cell Report Medicine, 2022



Vivier et al., Nature Immunology 2008
Vivier et al., Science 2011
Chiossone et al., Nature Reviews Immunol., 2018
Wolf et al., Nature Reviews Immunol., 2022

NK cell tumor immunity is controlled by several cell surface receptors

NK cells recognize a wide array of tumor cells across histiotypes
(hematological malignancies and solid tumors)



NK cell recognition of tumor cells

Ruscetti et al., Science 2018
Cornen & Vivier, Science 2018

Correia et al., Nature 2021
Lopes & Vivier, Nature 2021

Pan et al., Cell 2022
Narni-Mancinelli & Vivier, Cell 2022

Sensitizing tumor cells to 
NK cell-mediated killing

Natural killer cells lull tumours
into dormancy

NK cells detect and eliminate
senescent tumor cells



ANKET boost NK cell immunity

TAg

NKp46

Fc

IL-2v

NK cell 
activation



Vehicle

Day 0

Ex vivo splenocyte
cytotoxicity on CD20- cells

Day 10 Day 34

CB17 SCID

CD20

NKp46
Fc

IL-2v

In vivo CD20+ Raji cells
injection 

Day 17 Day 24

Spleno vs YAC
-5

0

5

10

15

20

%
 S

pe
ci

fic
 L

ys
is

**

ANKET4 treated mice
Vehicle treated mice

Effector cells: Splenocytes
Target cells: YAC cells
Ratio E/T : 50/1
Read out: Cytotoxicity; 51Cr release

VS. 

Tumor-agnostic NK cell immunity induced by tetraspecific ANKET



ANKET: a strong add-on of NK cell anti-tumor immunity
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Tetraspecific IL-2v ANKET boost:

- NK cell immunity against tumor Ag+ cells
- NK cell immunity against tumor Ag- cells
- NK cell systemic proliferation
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Anti-tumor immunity induced by tetrafunctional Natural Killer cell engagers armed with not-alpha IL-2 variant
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