A gammaherpesvirus affects type 2 innate lymphoid cells in the context of

HDM-induced asthma
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The “Hygiene hypothesis” postulates that allergic diseases could be prevented by some infections in early childhood. Gammaherpesviruses (y-HVs) are among the most
prevalent human viruses and profoundly imprint on the immune system of their hosts. Using Murid gammaherpesvirus 4 (MuHV-4), a mouse model of human y-HV

infections, we recently showed that y-HV infection inhibits the development of House Dust Mites (HDM)-induced airway allergy (Machiels et al., Nature Immunology,
18(12):1310-1320 (2017)). Group 2 innate lymphoid cells (ILC2s) play a major role in the initiation, maintenance and memory of type 2 immune responses. As activation of
these cells can be modulated by viruses associated with asthma exacerbation, we investigated whether MuHV-4 infection affects the lung ILC2s compartment.
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(A) Experimental model of MuHV-4 infection (1. 10°PFU/50pL) and HDM it (100pg/50uL) in 8-week-old BALB/c mice (n = 6 to 10 in each group). (B)
ion of lung ILC2s (live Lin- CD45‘CD117'CD90 2*ST2*CD25") cells, after HDM sensitization (lineage markers : B220, CD11c, CD3, CD4, CD49b, CD5, CD8a, F4/80,
. . . . FceR1, Grl and Siglec F). (C) and mean intensity (MFI) of GATA-3 staining in ILC2s of mice infected or not W|th MuHV-4 and treated
3. MuHV-4 infection affects activation of ILC2s as revealed by lower with HOM. (0) ive contour plots of i stainings of IL-5 and I1-13 on ILC2s isolated from HDM-treated mice, after 4h of ex vivo restimulation with
expression of PD-l/KLRGl after HDM sensitization PMA/ionomycin. (E-F) MFI of IL-5 (E) and IL-13 (F) stainings and numbers of IL-5 (E) and IL-13 (F) producing lung ILC2s after HDM sensitization. (G) Numbers of IL-5 and IL-
13 producing ILC2s after HDM sensitization.
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percent PD-1+ILC2s. (D) Percentages of KLRG1+ lung ILC2s among the different groups. KLRG1 ——p PDA GATA3——p

(A) Lung ILC2s were sorted from BALB/c mice infected or not with MuHV-4 and submitted 30 days after infection to HDM sensitization (100ug/50ul), cultured ex-vivo
during 3 days with IL-2 or IL-2 + IL-33 (n=6) (B) Representative histograms of KLRG1, PD-1 and GATA-3 expression in sorted ILC2s cultured during 3 days with IL-2 or IL-2 +
IL-33. (C) ELISA of cytokines in supernatant of ILC2s cultured during 3 days with IL-2 or IL-2 + IL-33

5. IFN-y production following MuHV-4 infection rapidly
modifies ILC2s cytokines production
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(A) Experimental model of bone marrow chimeras : CD45.1* BALB/c mice were exposed to lethal irradiation protocol (6Gy). These & s ues
recipient mice were then given 5 x 10° BM cells isolated from femur and tibia at a ratio of 50% for CD45.1.2* WT and 50% of 13 Lol
€D45.2* IFN-yR"" congenic donors. 8 weeks after BM transfer, those mice were submitted to MuHV-4 infection and analyzed 11 H 40 ptow
days later (n=5). (B) Representative contour plots for the evaluation of chimerism in lung ILC2s. (C) Percentage production of IL-5 g -
and IL-13 in lung ILC2s and (D) representative contour plots of intracellular stainings of IL-5 on ILC2s, after 4h of ex vivo g 20 o
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Our results showed that MuHV-4 respiratory infection imprints the
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iS needed to maintain thiS phenotype and |FN-V plays a role in the and magnetic separation using LD columns (Miltenyi) according to the manufacturer’s protocol. Gene counts were obtained by aligning reads to the mm10 genome using
CellRanger software (10x Genomics). (B) t-Distributed stochastic neighbor embedding (t-SNE) plots show 15,846 ILC2s and clustering using top 20 canonical vectors after
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s . ILC2s and other immune cell types. (D) t-SNE of ILC2s using top 20 canonical vectors after canonical correlation (CCA) for the 4 conditions. (E) Proportion of treatment
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a determining role in the subsequent development of immune responses : Le“@d/mcﬂ
against respiratory allergens.
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