Modulation of mucosal immunity and
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NS1-deficient influenza A virus
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DelNS1 virus (A-D) Balb/c mice (6-8Bwk) were intranasally infected with WSNAWT or
WSN/DeINS1 and subsequently sacrificed on 1 dpi and 5 dpi. Viral growth was evaluated by
qPCR of NS1 and HA genes (A) and plaque assay (B). (C) Expression of type | interferon
response {IFN-)) genes was evaluated by gPCR. (D) Concentrations of IFN-l and innate
cytokines in bronchoalveolar lavage fluids were quantified by multiplex assay. Data in each
graph represent mean + SEM. Each experiment had 3 mice. * and ** indicate significance at
p-values of <0.05 and <0.01 respectively.

") Live CD3-CD19-  CD11¢*IA/IEM migDC

Q
a
2 2
E 2
& £
2 =
2 ®
3]
®
i g g B 3dpi  Sdpi
L‘IMI.E =" LCI;O(; T
® cp1o3 mignc _ . e
Fig. 2 NS1 skews the of CD103* cross-
i ic cells to draining lymph nodes (A) Balb/c mice

(6-Bwk) were intranasally infected with WSN/WT or WSN/DelNS1 and
sacrificed on 3 dpi and 5 dpi. Mediastinal lymph nodes were taken and
digested into single cell suspensions and stained with «CD3, aCD19,
aCD11¢, alAVIE, aCD103 and «CD11b, followed by FACS analysis. Leff,
FACS plots showing the gating strategy for CD3-CD19-CD11c*IA/IEN
migratory dendritic cells (mDC). Right, percentages of CD11b-CD103*
and CD11b*CD103- mDC. (B) CD86 expression in migDC was
evaluated by FACS. Data in each graph represent mean + SEM. Each
experiment had 3-6 mice. ™ indicates significance at p-values of
<0.001.
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5 Single cell RNA-sequencing reveals
differential priming events in the lung draining
Iymph nodes after infection with WSN/DeINS1 Lung
draining lymph nodes were obtained on § dpi with
WSNWT or WSN/DelNS1. CD89*CD8* T cells and
migratory dendritic cells were FACS-sorted for scRNA-
seq. (A) tSNE plots showing the different cell clusters.
®) F of non-proliferating, proliferating and
CD103 precursor CD8* T cells. (C) Heatmaps showing
differentially expressed genes (DEGs) in migratory
dendritic cells (feff) and CD103 precursor T cells (right).

i CONCLUSIONS h

DeINS$1 virus is replication-deficient in vivo, but induces massive IFN-1 and innate cytokine responses.

The unique pulmonary inflammatory environment induced by DelNS1 virus skews the preferential migration of CD103*
dendritic cells into draining lymph nodes.

DelNS1 virus leads to significant generation and deposition of lung tissue-resident CD8* memory T cells.

CD8* memory T cells in the lungs expand massively upon heterologous influenza challenge, resulting in controlled viral
replication and suppressed pulmonary inflammation.

ScRNA-seq reveals differential priming events induced by WSNAWT vs WSN/DelNS1 in the lung draining lymph nodes; NS-1
deficiency leads to elevated activation states in CD8* T cells.
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