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Titre du sujet de thèse 
 
Role of IL-35 and IL-27 in human tumor immunity: mechanisms of biogenesis and of action. 
 

Résumé du sujet 
IL-27 and IL-35 are heterodimeric cytokines of the IL-12 family that consist of a common beta 
subunit, EBI3, associated with either p28 (IL-27) or IL-12p35 (IL-35), as alpha subunits. 
Transcriptomic or immunohistochemical studies of human tumors have shown that both 
cytokines are expressed in specific tumors, where their expression often correlates with a 
worse outcome of the patient. In mouse tumor models, a pro-tumor role of IL-27 and IL-35 
has been demonstrated and recently linked to their ability to regulate the activity of 
regulatory T cells (Tregs) and to induce on conventional CD4 and CD8 T cells (Tconvs) 
infiltrating the tumor the expression of a set of co-inhibitory receptors, including PD-1, TIM3, 



and LAG3, which contribute to their dysfunction (Turnis et al, Immunity 2016 ; Chihara et al, 
Nature 2018, Sawant et al, Nat Immmunol 2019). These observations led to propose that IL-
27 and IL-25 could constitute new targets for cancer immunotherapy, and an antibody 
targeting IL-27 is currently under phase 1 clinical trial for use in cancer therapy in 
combination with anti-PD1 antibody.  
 
A striking feature of IL-12 family cytokines is their atypical biogenesis. Indeed, the alpha and 
beta subunits that constitute IL-12 family members are not always efficiently secreted 
despite the presence of a signal peptide (Muller et al, PNAS 2019). In the case of IL-35, a 
recent study performed in mouse Tregs suggested that IL-35 would not be secreted as a 
water-soluble cytokine, but exclusively via extracellular vesicles (EV), with IL-35 being 
present at EV cell surface through its association with CD81 tetraspanin (Sullivan et al, Cell 
Reports 2020).  
 
The biology of IL-12 family cytokines differs between mice and humans. Our previous studies 
suggested that, in humans, tumor cells rather that Tregs, are a major source of IL-35. The 
aim of this project is to : i) establish whether IL-35-positive human tumor cells secrete IL-35 
via EV, and through which mechanism (microvesicle or exosome); ii) investigate the role of 
various tetraspanins in the biogenesis of IL-35+ EV; iii) determine whether IL-35+ EV can 
transduce a signal; iv) study the biological activity of IL-35+ EV on human Tregs and Tconvs. 
These biological tests will be performed in parallel with recombinant IL-27 to determine the 
respective roles of IL-35 and IL-27 in Treg biology and Tconv dysfunction. This study will 
involve cell culture (tumor cell lines, primary cell culture, generation of IL-35-negative cell 
lines via Crispr/cas9 to provide a negative control for the functional assays), biochemical 
analysis, FACS analysis and RNA seq.  
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