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• Innate Immune System*
• Classification: Innate Lymphoid 
cells (ILCs)

▪ Counterpart of T lymphocytes
▪ ILC1 Group
▪ Classification based on 
cytokine production and 
transcription.

• Lack of specific antigen receptors
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Cytokine secretion

Adapted from Cheent K, et al.
Adapted from Yokoyama WM, et al.
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MECHANISMS OF KILLING



Dynamic Regulation

Healthy cells Cells “in distress”

Vivier E, et al.
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KIR HLA class I specificity

KIR2DL1 Group 2 HLA-C alleles (-Cw2, -Cw4, -Cw4, -Cw6) 
(Asn77, Lys80).

KIR2DL2/3 Group 1 HLA-C alleles (-Cw1, -Cw3, -Cw7, -Cw8) 
(Ser77, Asn80).

KIR3DL1 HLA-Bw4 alleles (e.g. HLA-B27)

KIR3DL2 HLA-A3, -A11

KIR-HLA class I Specificity

Ligands:



Graft vs Leukemia YES
Graf vs Host                 NO

Beneficial Effect of NK Cells on 
Haploidentical HSC Transplantation

Mismatch



Normal  circulating levels

NK cells B cells

T CD8 cells
T CD4 cells

Adapted from Porrata LF, et al.

Immune Reconstitution after HSC 
Transplantation

Orrantia A, et al.

PROLIFERATION



Ruggeri L, et al.

Effectiveness of NK Cell Alloreactivity in 
mismatched HSC Transplantation



NK Cells in Tumor

Immunotherapy

• Via antibody-cell dependent mediated cytotoxicity (ADCC).
– Systemic administration.

• Autologous NK cells.
– Expansion in vivo with cytokines (i.e. IL-15).

– Adoptive transfer after activation/expansion ex vivo.

– iPSC derived NK cells.

• Allogenic NK cells.
– Adoptive transfer after activation/expansion ex vivo or 

unstimulated donor NK cells.

– Expansion in vivo after transfer.

• “Off-the-shelf”.
– NK cell lines: NK-92.

– iPSC derived NK cells.

• Genetic modifications of NK cells.
– Cytokine transgenes, CARs.



• Phagocytosis
• ROS/NO
• Cytokines/ 

Chemokines
• Increase APC Fx

• Phagocytosis
• ROS/NO
• Cytokines/ 

Chemokines

• Inhibitory 
signaling 

• IC mediated 
phagocytosis

• Antibody-
dependent cellular 
cytotoxicity (ADCC)

• IC mediated 
phagocytosis

Fcγ Receptors (FcγR)



• PI=0: Two favorable prognostic factors
(wt-KRAS and FcγRIIa-131H/H and/or
FcγRIIIa-158V/V genotypes). 

• PI=1: One favorable prognostic factor 
(ie, wt-KRAS and FcγRIIa-131R and 
FcγRIIIa-158F genotypes; mutated KRAS 
and FcγRIIa-131H/H and/or FcγRIIIa-
158V/V genotypes). 

• PI=2: No favorable prognostic factors
(ie, mutated KRAS and FcγRIIa-131R and 
FcγRIIIa-158F genotypes). 

FcγR polymorphisms are 
Prognostic Factors



• Reduced risk of cytokine 
storm

• NK cell lines (NK-92) and 
iPSC derived NK cells:
– Large supply
– Off-the-shelf
– Relatively easy to 

engineer
– Reduced prize
– Less toxicity

Klingemann et al.

NK cells and NK cell lines in adoptive 
cell therapy



CAR Expressing NK Cells

good safety profile

Tang X, et al.



Hapteno MCMV

Adaptive (memory) NK Cells



Adaptive (memory) NK Cells

• Cytokine-Induced
Memory-Like NK cells or
CIML NK cells.

• CIML NK cells are 
characterized by
increased effector
functions after a resting
period. 



CIML NK Cells

CONTROL

CIML



WITHOUT
TUMOR CELLS

WITH TUMOR
CELLS

CIML NK Cells

Odriozola I, et al.



CIML NK Cells

Terrén I, et al.



CIML NK Cells

Terrén I, et al.



Day 0 Day 7

CIML NK Cells

Terrén I, et al.



CIML NK Cells

Terrén I, et al.

Basal Respiration Maximal Respiration Spare Capacity



Clinical Trials with CIML NK Cells



DLT: dose-limiting toxicity. 
TF-PD: treatment failure due to progressive disease. 
CR: complete remission. 
MLFS: morphologic leukemia-free state. 
Cri: CR with incomplete blood count recovery.

Clinical Trials with CIML NK Cells



Combination Therapy with NK Cells

Zenarruzabeitia O, et al.

Zhang M, et al.

WT FcγR -/-



Saetersmoen ML, et al. 

Engineering of a Synthetic Killer

Li Y, et al. 

• Activity similar 
to that of CAR-
expressing T 
cells.

• Less toxicity.
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