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Supplementary Fig. 1. Individual viral loads and symptom scores. a-c, Individual viral shedding 
and symptom scores for symptomatic (n = 22) (a), asymptomatic (n = 4) (b), and uninfected (n = 5) 
participants (c). Coloured lines connect mean values per day.
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Supplementary Fig. 2. Heatmap representation of the top DEGs in the blood post-inoculation. 
High-definition heatmap representation of the top DEGs (log2 fold-change > 2 and Padj < 0.01) in the 
blood (n = 179) post-inoculation. The P-values reported are derived from DESeq2 analysis and indicate 
the statistical significance of differences in gene expression levels (normalised mean counts) between 
each post-inoculation timepoint and baseline (*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001).
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Supplementary Fig. 3. Heatmaps of highly DEG-enriched pathways in blood associated with 
symptomatic and asymptomatic disease. a-k, Heatmap representation of DEGs involved in 
highly-enriched pathways in the blood of symptomatic (n = 13) and asymptomatic (n = 3) participants 
post-inoculation. The P-values reported are derived from DESeq2 analysis and indicate the statistical 
significance of differences in gene expression levels (normalised mean counts) between each 
post-inoculation timepoint and baseline (*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001).
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Supplementary Fig. 4. Heatmap representation of the top DEGs in the nasal mucosa 
post-inoculation. High-definition heatmap representation of the top DEGs (log2 fold-change > 2 and 
Padj < 0.01) the nasal mucosa (n = 264) post-inoculation. The P-values reported are derived from 
DESeq2 analysis and indicate the statistical significance of differences in gene expression levels 
(normalised mean counts) between each post-inoculation timepoint and baseline (*P < 0.05, **P < 
0.01, ***P < 0.001, ****P < 0.0001).



z-
sc

or
e

0
2.

5
5

7.
5

10

Infected nose pathways

ISG15 antiviral mechanism
Interferon-α/β signalling

Hypercyto/chemokinemia in Influenza Pathogenesis
Interferon Signalling

Neutrophil degranulation

Pathogen Induced Cytokine Storm Signalling

Phagosome Formation

Interferon-γ signalling

Cell Cycle Checkpoints

TREM1 Signalling

Immunoregulatory between Lymphoid/non-Lymphoid cell

Macrophage Classical Activation Signalling

Neuroinflammation Signalling Pathway

Pyroptosis Signalling Pathway

Immunogenic Cell Death Signalling Pathway

NOD1/2 Signalling Pathway
Interleukin-10 signalling

CGAS-STING Signalling Pathway

Crosstalk between Dendriticand NK Cells

Mitotic G2-G2/M phases

Hepatic Cholestasis

Mitotic Metaphase and Anaphase

Mitotic G1 phase and G1/S transition

NAFLD Signalling Pathway

Chondrocytes in Rheumatoid Arthritis Signalling

Th1 Pathway

ISGylation Signalling Pathway

Natural Killer Cell Signalling

Multiple Sclerosis Signalling Pathway

IL-17 Signalling

Osteoclasts in Rheumatoid Arthritis Signalling

S Phase

Regulation of mitotic cell cycle

IL-6 Signalling

iNOS Signalling

DNA Replication Pre-Initiation

Macrophage Nitric Oxide/Reactive Oxygen Species Production

TCR signalling

Cardiac Hypertrophy Signalling (Enhanced)

Class I MHC antigen processing and presentation

Hepatic Fibrosis Signalling Pathway

IL-17A Signalling in Fibroblasts

Wound Healing Signalling Pathway
Inflammasome pathway

HMGB1 Signalling

PRRs Recognition in Bacteria/Viruses

Interleukin-4 and Interleukin-13 signalling

Nucleosome assembly

Neutrophil Extracellular Trap Signalling Pathway

Th2 Pathway

Mitotic Prometaphase
RHO GTPases Activate Formins

Synthesis of DNA

HDR in Homologous Recombination

Mitotic Prophase

TP53 Regulates Transcription of Cell Cycle Genes
SUMOylation of DNA replication proteins

Activation of the pre-replicative complex

Day 2 3 7 10

 -l
og

(B
-H

 P
-v

al
ue

)

10
30

20

Supplementary Fig. 5. Extended analysis of the most significantly DEG-enriched pathways in 
the nasal mucosa post-inoculation. The most significantly DEG-enriched pathways (B-H Padj < 10-5, 
z-score > 3.5) in the nasal mucosa of infected (n = 9, symptomatic; n = 4, asymptomatic) participants 
post-inoculation are shown by IPA. Significance was assessed using a right-tailed Fisher's Exact Test. 
The P-values were adjusted using the Benjamini-Hochberg method for multiple hypothesis test 
correction.
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Supplementary Fig. 6. Gene clusters and temporal expression patterns of DEGs identified by 
maSigPro. a,b, Gene clusters and the temporal expression patterns were identified in the blood (a) of 
n = 13 symptomatic and n = 3 asymptomatic participants, and the nasal mucosa (b) of n = 9 
symptomatic and n = 4 asymptomatic participants. Solid lines connect the median DEG expression 
values for each group of participants and the dashed lines show the regression curves fitted to the data.
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Supplementary Fig. 7. maSigPro-clustered DEG-enriched pathways post-inoculation. a-l, Up to 
20 most upregulated maSigPro-clustered DEG-enriched pathways in the blood (a-d) and the nasal 
mucosa (e-l) are visualised by IPA. Significance was assessed using right-tailed Fisher's Exact Tests. 
The P-values were adjusted using the Benjamini-Hochberg method for multiple hypothesis test 
correction. Only clusters that resulted in significantly enriched pathways (B-H Padj < 0.05) are shown.
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Supplementary Fig. 8. Longitudinal expression levels of canonical ISGs in the blood and the 
nasal mucosa. a,b, Gene counts of canonical ISGs on baseline (day 0 and day -14 pre-inoculation for 
blood [a] and nasal mucosa [b], respectively) and at days 1, 2, 3, 7, 10 and 14 p.i. for symptomatic (n 
= 13, blood; n = 9, nasal mucosa) and asymptomatic (n = 3, blood; n = 4, nasal mucosa) participants 
measured as described in Extended Data Fig. 1a. Data are min to max, showing all points.
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Supplementary Fig. 9. Additional soluble mediator concentrations in plasma. Cytokine and 
chemokine levels in plasma samples from symptomatic (n = 18), asymptomatic (n = 4) and uninfected 
(n = 5) participants as measured by Meso Scale Discovery. Data are raw concentrations at pg/ml and 
results are shown as mean concentrations ± S.E.M., every day from day 0 (pre-inoculation) until day 7 
and at days 10, 14 and 28 p.i. Undetectable sample values were given the average lower limit of 
detection (LLOD) among all plates. Significance between symptomatic and asymptomatic participants 
was tested by a two-way linear mixed-effects model (REML) with Geisser-Greenhouse correction and 
post hoc pairwise comparisons were adjusted using the Holm-Šidák method (*P < 0.05, **P < 0.01, 
***P < 0.001, ****P < 0.0001). No statistical tests are shown for uninfected participants.
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Supplementary Fig. 10. Additional soluble mediator concentrations in nasal lining fluid. 
Cytokine and chemokine levels in nasosorption samples from symptomatic (n = 18), asymptomatic (n 
= 4) and uninfected (n = 5) participants as measured by Meso Scale Discovery. Data are raw 
concentrations at pg/ml and results are shown as mean concentrations ± S.E.M., every day from day 0 
(pre-inoculation) until day 10 and at days 14 and 28 p.i. Undetectable sample values were given the 
average lower limit of detection (LLOD) among all plates. Significance between symptomatic and 
asymptomatic participants was tested by a two-way linear mixed-effects model (REML) with 
Geisser-Greenhouse correction and post hoc pairwise comparisons were adjusted using the 
Holm-Šidák method (*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001). No statistical tests are shown 
for uninfected participants.
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Supplementary Fig. 11. Pre-existing influenza-specific T cell responses. a-d, CD4+ (a) and CD8+ 
(b) influenza-specific pre-existing T cell responses for infected (n = 18) and uninfected (n = 4) 
individuals assessed after Influenza peptide pool stimulation and IFN-γ ELISpot assay, and CD4+ (c) 
and CD8+ (d) influenza-specific pre-existing T cell responses for symptomatic (n = 15) and 
asymptomatic (n = 3) individuals. Influenza-specific T cell numbers are shown as spot-forming units 
(SFU) per 1 million PBMCs. Data are mean ± S.E.M. Significance was tested by two-sided 
Mann-Whitney U-tests. e-f, Spearman’s correlation between symptom score and CD4+ (e) or CD8+ (f) 
Influenza-specific pre-existing T cell responses for infected participants (n = 18). g,h, Spearman’s 
correlation between viral load area under curve (AUC) and CD4+ (g) or CD8+ (h) Influenza-specific 
pre-existing T cell responses for infected participants (n = 18). Significance was assessed using 
Spearman’s rank correlation coefficient (two-sided).


	SpringerNature_NatMed_4483_ESM.pdf
	Supp Figure 1_to combine.pdf
	Supp Figure 2_to combine.pdf
	Supp Figure 2_legend_to combine.pdf
	Supp Figure 3_to combine.pdf
	Supp Figure 3_legend_to combine.pdf
	Supp Figure 4_to combine.pdf
	Supp Figure 4_legend_to combine.pdf
	Supp Figure 5_to combine.pdf
	Supp Figure 6_to combine.pdf
	Supp Figure 6_legend_to combine.pdf
	Supp Figure 7_to combine.pdf
	Supp Figure 7_legend_to combine.pdf
	Supp Figure 8_to combine.pdf
	Supp Figure 9_to combine.pdf
	Supp Figure 10_to combine.pdf
	Supp Figure 11_to combine.pdf


