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Bringing Natural Killer cells to the clinic
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Correlation between patient clinical outcome and NK cell 
infiltration or fitness

Eric Vivier

Chiossone & Vivier, J. Exp. Med. 2022 



The cancer innate immunity cycle
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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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Targeting CD123 in AML
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Trispecific Natural Killer Cell Engagers
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Gauthier et al., Cell 2019



NK cell CD64- Acute Myeloid Leukemia cells
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NK cell CD64- Acute Myeloid Leukemia cells
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Control of AML by a trifunctional ANKET targeting CD123



ANKET3 regular trifunctional format

• Monovalent binding to NKp46

• Monovalent binding to TAA

• Co-engaging CD16

NK cell
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10 

nm

Gauthier et al., Cell 2019

CD16

VHCH1

VkCk
NKp46

TAA

CD16 binding options:

• Fc-wt (0.5-2 µM)

• Fc-enh (~ 30-60 nM)

• Fc-null (No binding to FcgRs) TAA binder options:

• Fab (lead format)

• One scFV

• Two scFVs ( bivalent binder)

• Two scFVs (dual binder)

NKp46 binder options:

• Fab (lead format)

• Cross-mAb-like Fab

• scFV

Additional Fc-engineering 

options to improve 

developability:

(e.g. Knob & Hole,….)

ANKET: a fit-for-all platform



From trispecific to tetraspecific ANKET
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Rationale for including IL-2v in tetraspecific ANKET 

Complementarity between ITAM and IL-2R signaling pathways



Tetraspecific ANKET induce NK cell proliferation

• Cells: purified NK cells 

• Stimulation: 5 days

• Read out: proliferation, CTV diltution
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Tetraspecific ANKET induce NK cell proliferation

CTV dilution

TAg

NKp

46 Fc

IL-2v

TAg

NKp

46 Fc

IL-2v

TAg

NKp

46 Fc
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+ Cytokine/Chemokine secretion



Tetraspecific ANKET anti-tumor efficacy: solid tumor model

• Model: Raji, 5x106 in matrigel, sc

• Mice: CB17 SCID 
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Mechanisms of tetraspecific ANKET anti-tumor efficacy
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• Mice: CB17 SCID or RAGko huNKp46Tg 
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• Model: huCD20-B16F10, 5x105, i.v.

• Mice: C57BL/6 

• Treatment: D1

• Lung analysis: D13
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Tetraspecific ANKET anti-tumor efficacy: disseminated tumor model
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Demaria, Gauthier, Vétizou et al., Cell Reports Medicine, in press



Tetraspecific ANKET induce CIML (cytokine-induced memory-like) NK cells

NK2NK1

Crinier et al., Immunity 2018

Smith et al., Blood advances 2021



Tetraspecific ANKET induce CIML (cytokine-induced memory-like) NK cells

NK2NK1

Crinier et al., Immunity 2018

Smith et al., Blood advances 2021

IL
-2

ve
hi

cl
e

TAg

N

K
p4

6

F

c

IL-2v

TAg

N

K
p4

6

F

c

IL
-2-

IL
-2

ve
hi

cl
e

TAg

N

K
p4

6

F

c

IL-2v

TAg

N

K
p4

6

F

c

IL
-2-

NK1: CD56dimCD16+CD57+ CIML



NK cell

TAg

CD16

NKp46

IL-2R

Tumor cell

TAg

CD16

NKp46

IL-2R

ProliferationKilling

TAg

CD16

NKp46

IL-2R

Cytokine production

+

++

+++

+

++

+++

-

-

+++

Next Gen mAb-based NK cell therapies

ADCC

Trispecific ANKET

Tetraspecific ANKET



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Therapeutic approaches aimed to enhance anti-tumor NK 
cell response

Eric Vivier

Chiossone & Vivier, J. Exp. Med. 2022 
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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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