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Pathogen specific ILC memory responses 
Memory (heat killed Pseudomonas aeruginosa immunised) or naïve (sham immunised) ILCs were isolated from 

the spleens of female 12 week old C57BL6 mice (n = 10 per group), both cell populations were shown to be ~ 

95% pure.  The ILCs were transferred IP (1x106 cells per mouse) into previously unexposed C57BL6 mice, 

which were simultaneously challenged with P. aeruginosa (~1x106 CFU). After 24 h peritoneal fluid was 

collected and the bacterial CFU quantified. It can clearly be seen that transfer of memory ILCs results in a 

significant reduction in the bacteria CFU within the peritoneal fluid compared with naïve ILCs (p = 0.006). In 

contrast, when the memory ILCs were isolated from the spleens of mice previously immunised with 

Staphylococcus aureus these cells offered no protection against the subsequent P. aeruginosa infection (p = 

0.04). This indicates the response is pathogen specific rather than simply a bystander or priming effect.  

When memory ILCs are isolated from the spleens of 

IL-17 KO mice, following heat killed P. aeruginosa 

immunisation, there is no significant reduction in 

bacterial CFU compared to naïve ILCs. This suggests 

protection is IL-17 dependant. Consistent with this, 

memory ILCs induce increased recruitment of 

neutrophils into the peritoneal cavity during 

infection.  

The protective response  

is IL-17 dependant  

Introduction  
Traditionally, innate immunity is seen as rapid but non-specific, with specific responses mediated solely 

by adaptive T and B cells. This dogma was reassessed when natural killer (NK) cells were shown to 

have enhanced memory responses which were protective against subsequent viral infections1.  To date, 

protective NK cell memory against bacterial infection has not been demonstrated.  Recently, innate 

lymphoid cells (ILCs) have expanded beyond NK cells with numerous subsets, paralleling the functions 

and subsets of Helper T cells (Th), having been identified and a standard nomenclature for these cell 

populations has now been proposed2. The true range of their functions is still being elucidated, 

however, they have been shown play a role in limiting the expansion of microorganisms including 

viruses, bacteria, and parasites3.The research presented explores the potential of ILCs to develop 

memory, emulating classical NK cells, which limits subsequent exposure to bacterial infections.   
(adapted from Koyasu, 20123) 

* ILCs negatively selected using biotinylated 

anti CD3ϵ, B220, Gr-1, CD11b, TER-119, TCR 

γδ, NK1.1, CD11c (ebioscience) and biotin 

binder beads (Life Technologies). 
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Memory ILC phenotype  
Using flow cytometry, the memory ILCs were shown to be; lineage-, CD45+, CD90+ RORγt+, DX5-, NKp46+, c-

KIT+, Sca-1+, ST2-, CCR6int. This suggests these cells are NCR+ ILC3s2. Interestingly, they express high levels of 

MHC II, thus they may also enhance adaptive immune responses4. The cells also express high levels of CD2. On T 

cells, the interaction of this co-receptor with CD58 on APCs triggers TCR independent activation and signalling5. 

The antigen triggering these responses remains to be elucidated, however, we have observed that memory cells 

display upregulated expression of the paired Ig-like receptor (PIR) A/B. This receptor interacts with MHC I  and 

has been shown to be involved in regulating immune responses to bacteria6. 

We have demonstrated that ILC3 memory cells protect against subsequent bacterial infection. This 

response is pathogen specific and IL-17 dependant.  

 

It is possible that exploiting these responses during vaccination may allow a more rapid development of 

protection, as well as the ability to induce immunity in previously difficult to vaccinate populations such 

as; the very young, old and immunocompromised. A greater understanding of the mechanisms involved 

in this innate memory response may revolutionise vaccine design.  

Conclusion 


