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Highlights

C scRNAseganalysigndicatesa coreimmunedichotomyin influenzainfection,
distinguishinga protective monocytecentrictrajectory in mild diseaserom a
pathologicalgranulocytedrivenstate in severecases

C Severenfectionis characterizedoy a hyperinflammatorystorm mediatedby
the SLO0A8/9/12¢ TLR/RAGEsIignalingaxis, coupledwith immune paralysis
drivenby the expansiorof MDSCs

C Severediseasas markedby profound T cell dysfunctionlinked to metabolic
collapseand mitochondrialfailure, alongsidethe emergenceof pathogenic,
pro-inflammatoryregulatoryT cells
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Q%E’ Single -cell transcriptomics defines the immune panorama during IAV infection
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Figure 1. A singlecell atlas of the peripheral immune response to influenza A virus infection.
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Figure 1. A singlecell atlas of the peripheral immune response to influenza A virus infection.



2 Monocytes and neutrophils orchestrate the peripheral inflammatory storm
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Figure 2. Hyperinflammatory monocytes and neutrophils drive the cytokine storm in severe IAV infection.



Iﬂ'g Monocytes and neutrophils or
%%

chestrate the peripheral inflammatory storm

(C)

M_01_Classical_CD14 {7 7« s i

M_02_Classical_HLA-DPB1q: &
M_03_Classical_S100A12{¢ e e .
M_05_Classical_CD83 |, o f e
M_08_Intermediate_ CD14_CD18 ; L ’ . .
Neu 01_Im_MOP_ARG1 - L .
Meu 02 ISG ISG15_IFIT24 ¢ ® a
Neu 03 Ma_CXCR2 FPR1q: & i+ O . ® oo
Fraction of calls  Mean axprassion mé}&&é&mm%ihi;m&:cﬁ&b;_&mmb
Pamron moss | SRESTIrpEENeRSEIRagdcen
ce0® | mm rc Luiuiz g X$3888 R
20 40 B0 B0 O 1 w O RERRE
(E) S100A8 score ST00A9 score S100A712 score
hdh W WWE
0.154 W 1,104 AhwE 0.020 4 .
- WkEE n.na Eddk - Q.15 A ki k —
§ o104 oot
@ 0.08 .
@ 0.0517 004 0.005
3 n_on- -0.000
L 0.02 [j # | |
-0.005 4
_nm- 0.00 + +
-0.010 4
-0.02 4
0101 : : -0.015 -
i TN S za &
O O & T Feg «@ d
(F) Flasma cytokine quantification
—1500 . —_ s "
%: s, £ — s = et s
1000 2 i =, :
< ~ e &%
o3 | — H = -
5 00 ! & 1ooo Lo 3o _
=] |3, < o % R
5 0 = L 5 4 O ol g'f ¥ ?!f
O 2 & & Q&
WNeg SSRGS q$ s

IN severe patients

=
o
Li=)
-
o
=
o 50
) o
[ o~
= 2
@ MO E E O 2 2 o=
o - N % M O O O K@ M
[ % - T - 9 . © 9
o g === - - -~
[ | | I T | [ |
N DL MN O MY W
c{‘t‘-w:('l‘-._l‘t‘-\‘-\‘-(r}“-m
S L9 W OLWL - = 0 =
O SO N x WO W =
- O v W Www X o @)
t =~ = Z Z O W
%) = = = E

Sum of significant interactions
Neu_03_Ma_CXCR2_FPR1
Neu_01_Im_MOP_ARG1
Neu_02_ISG_ISG15_IFIT2

M_01 Classical CD14
M_06_Intermediate_CD14_CD16
M_03_Classical_S100A12

M_02_ Classical_HLA-DPB1
M_05_Classical_CD83

— < — N 000 WD
¥ — (Hh=maw— —
a0Froao<o
u_lolqgl—lmlolg Dl
YBerI®H T
wEU) |wm 1 |
=W __mUC,J
o8 [Times 2 ] © 2 B o
o E0LD g e
T 1T g oo
EIC,lglN%QIOIE
8= 39 =a £
| ﬂ):f\l |€|J'
> Z o= =
L] = | E_I
=z = o
2
=

Figure 2. Hyperinflammatory monocytes and neutrophils drive the cytokine storm in severe IAV infection.



Distinct CD8 * T lymphocyte trajectories distinguish disease severity
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Figure 3. Dysfunctional CD8I cell states are associated with severe AV infection.
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Distinct CD8 * T lymphocyte trajectories distinguish disease severity
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Figure 3. Dysfunctional CD8I cell states are associated with severe AV infection.



CD4* T cell heterogeneity defines disease severity
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Figure 4. Pathogenic Tregs and dysfunctional effector'Dztlls characterize severe IAV infection.



CD4* T cell heterogeneity defines disease severity
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Figure 4. Pathogenic Tregs and dysfunctional effector'Dztlls characterize severe IAV infection.



Distinct B cell profiles are associated with disease severity
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Figure 5. Dysregulated B cell activation and differentiation characterize severe |AV infection.



Distinct B cell profiles are associated with disease severity
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Figure 5. Dysregulated B cell activation and differentiation characterize severe |AV infection.



Dichotomous myeloid responses define disease severity and outcome
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Figure 6. A monocyt¢o-neutrophil shift and myeloid dysfunction define severe IAV infection.
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Figure 6. A monocyt¢o-neutrophil shift and myeloid dysfunction define severe IAV infection.



