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Targeting iNKT cells in Cancer Immunotherapy

- To characterize NKT cells, specially type I, their development, main ligands and activation 

mechanisms.  

- To describe the role of iNKT cells in tumour immunity, focusing on the mechanisms through which 

they mediate the antitumour response.

- To review the current state of in vivo stimulation and adoptive transfer iNKT cell-based 

immunotherapy strategies against cancer as well as new approaches to overcome limitations. 
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1. iNKTs play an intermediary role between innate and adaptive immunity and their activation relies on 

both TCR-derived signals and the cytokine environment. 

2. iNKTs mediate antitumour response through direct and indirect cytotoxicity and modulation of the 

tumour microenvironment, which make them a potential tool for immunotherapy against a range of 

cancer types, particularly the iNKT1 subset. 

3. Strategies based on α-GalCer-pulsed APCs, adoptive transfer and their combination report limited to 

partial clinical response, pointing out the difficulty to induce an effective iNKT-mediated antitumour 

response. 

4. iPSC-derived iNKT cells and blockade of the PD-1:PD-L1 pathway could be alternatives to overcome 

the impairment status of iNKT cells in the context of cancer. 

5. Future strategies will probably be aimed to support long-lasting activation and survival of iNKT cells by 

adding cytokines or new and more stimulating antigens. 
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Materials and methods

Figure 4. Some iNKT cell-based immunotherapy strategies against cancer. APC: antigen 

presenting cell; TIL: intra-tumour lymphocyte; iPSC: induced pluripotent stem cell

• Aimed at patients with reduced iNKT population

• Difficulty to expand iNKT cells from cancer patients

• Poor antitumour response

• Very limited clinical response (Phase I)

• Transient expansion of iNKT population 

• Enhanced innate response but poor T cell activation

• Accumulation of iNKT cells in the TILs

• Limited clinical response (Phase I/I-II)

In vivo stimulation of iNKT cells: α-GalCer-pulsed APCs

DC

• Increase in iNKT number and activity

• Higher increase in IFN-  production and NK 
cell activity than in monotherapy

• Partial clinical response (Phase I/II)

α-GalCer-pulsed APCs + adoptive transfer

DC

• Prevents iNKT cells’ anergy

• Enhanced direct cytotoxicity and 

adjuvant effect

• Anti-PD-L1 antibodies report best 

response
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Figure 3. Mechanisms through which iNKT cells mediate antitumour response. DC: dendritic cell; NK: natural 

killer; MDSC: myeloid-derived suppressor cell; TAM: tumour-associated macrophage; TC: tumour cell; NKR: NK 

receptor. Based on [1] and [2]
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Invariant or type I NK T cells (iNKT) (Fig.1) are a small and highly variant population of T

lymphocytes that have an invariant α T cell receptor (TCR) (Vα24Jα18; V 11 in human) and display

common features of conventional T (CD3) and natural killer cells. They develop and mature in the

thymus and the periphery to acquire a unique activation/memory phenotype.

iNKT cells recognize glycolipid antigens presented by CD1d, a class I-like molecule.

Activation and Anergy

Figure 1. iNKT cell family. Subsets with a remarkable role in cancer and their main characteristics are highlighted.

Figure 2. Phenotype, activation mechanisms and anergy of iNKT cells. 
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Two types of signals are involved in iNKT cells’ activation (Fig.2), the relative contribution of which is

context-dependent. Upon activation, they bridge the innate and adaptive responses and act as

regulatory and effector cells. However, strong agonistic stimulation leads to anergy of iNKT cells.
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