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Supplemental Figure Legends 
 
Supplemental Figure 1: Analysis of comparison of viral load data and hospitalization against 
disease severity. We plot the RSV severity score GRSS against viral load values for the 
samples collected from nasal swab and nasal wash. We did not find any evidence for disease 
severity being affected by viral load. The points were colored according to hospitalization status 
(red= hospitalized and black = Not hospitalized). The dashed line represent classification of 
severity in mild and severe groups based on GRSS.   
 
Supplemental Figure 2: PCA and MDS (multidimensional scaling) on transcriptome data. 
Principal component analysis was performed on all 80 transcriptomic samples using the log2 
normalized RNA-Seq FPKM data and MDS plots for the same samples were obtained using the 
plotMDS() function in limma. For each analysis, points in the plots have been colored to indicate 
the corresponding sample’s severity, sex, enrollment season, race, ethnicity, and visit number. 
The left hand panel shows results for PCA and MDS performed on the transcriptomic data prior 
to batch-correction; the right hand panel shows the analyses after batch-correcting the 
transcriptomic data for enrollment season. 
 
Supplemental Figure 3: Gene enrichment results for 641 genes with significant (FDR<0.05) 
differentially variable expression levels between mild and severe samples, as measured using 
the F-test. 
 
Supplemental Figure 4: PCoA on microbiome data. Scatterplots from principal coordinate 
analysis (PCoA), based on Euclidean, rJSD, unweighted Unifrac, weighted Unifrac distances of 
the OTUs in nasal microbiome samples from infants with RSV infection are shown and points 
colored to indicate the corresponding sample’s severity, sex, enrollment season, race, ethnicity, 
and visit number.  
 
Supplemental Figure 5: Sensitivity analysis on single-sample network edges. We plot the 
percentage of times an edge is identified as significant out of 1000 iterations of limma analysis 
comparing random subsets with 10 mild and 10 severe samples, corrected for sex and race. 
Color corresponds to direction of fold change for significant edges. The line at 5% indicates the 
percent occurrence expected by chance. 
 
Supplemental Figure 6: GO term enrichment analysis for the top 100 genes based on the 
loadings of (A) gPC13, (B) gPC12 and (C) gPC8. The top 25 most significant GO terms, based 
on their FDR, are shown (all terms meet a significance level of FDR<0.05) (D-H) Plots showing 
all significant GO terms (FDR<0.05) identified for (D) gPC1, (E) gPC8, (F) gPC3, (G) gPC13, 
and (H) gPC12. Size of each bubble indicates the number of genes annotated to the respective 
GO term and the color indicates the percentage of the top 100 genes annotated to that term.  
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Nucleotide Phosphorylation
Oxidoreduction Coenzyme Metabolic Process

Immune Response−Activating Signal Transduction
Atp Metabolic Process

Response To Organic Substance
Ribonucleoside Diphosphate Metabolic Process

Monosaccharide Biosynthetic Process
Purine Ribonucleoside Diphosphate Metabolic Process

Purine Nucleoside Diphosphate Metabolic Process
Cell Migration

Nucleoside Diphosphate Phosphorylation
Pyridine−Containing Compound Metabolic Process

Platelet Activation
Hexose Biosynthetic Process

Nicotinamide Nucleotide Metabolic Process
Pyridine Nucleotide Metabolic Process

Positive Regulation Of Immune Response
Adp Metabolic Process

Gluconeogenesis
Activation Of Immune Response

T Cell Receptor Signaling Pathway
Regulation Of Immune Response

Atp Generation From Adp
Glycolytic Process

Response To Interleukin−12
Secretion

Cellular Response To Interleukin−12
Interleukin−12−Mediated Signaling Pathway

Antigen Receptor−Mediated Signaling Pathway
T Cell Differentiation

Cellular Response To Chemical Stimulus
Immune Response−Regulating Cell Surface Receptor Signaling Pathway

Secretion By Cell
Pyruvate Metabolic Process

Leukocyte Migration
Response To Chemical

Immune Response−Activating Cell Surface Receptor Signaling Pathway
Cell Surface Receptor Signaling Pathway

Regulation Of Immune System Process
Positive Regulation Of Cell Adhesion

Regulation Of Cell Activation
Lymphocyte Costimulation

Regulation Of Cell Adhesion
Positive Regulation Of Immune System Process

Immune Effector Process
T Cell Costimulation
Signal Transduction

Response To Cytokine
Cellular Response To Cytokine Stimulus

Regulation Of Leukocyte Activation
Response To Stimulus

Cell Communication
Signaling

Monosaccharide Catabolic Process
Cellular Response To Stimulus
Establishment Of Localization

Regulation Of Lymphocyte Activation
Localization

Lymphocyte Activation
Transport

Regulation Of Leukocyte Cell−Cell Adhesion
Hexose Catabolic Process

Regulation Of T Cell Activation
Regulation Of Cell−Cell Adhesion

Positive Regulation Of Cell Activation
Positive Regulation Of Cell−Cell Adhesion

Positive Regulation Of Leukocyte Activation
Positive Regulation Of Leukocyte Cell−Cell Adhesion

Positive Regulation Of Lymphocyte Activation
Nadh Metabolic Process

Positive Regulation Of T Cell Activation
Nad Metabolic Process

T Cell Activation
Viral Process

Glucose Catabolic Process
Interspecies Interaction Between Organisms

Leukocyte Cell−Cell Adhesion
Glycolytic Process Through Glucose−6−Phosphate
Glycolytic Process Through Fructose−6−Phosphate

Symbiosis, Encompassing Mutualism Through Parasitism
Glucose Catabolic Process To Pyruvate

Canonical Glycolysis
Nadh Regeneration

Multi−Organism Process
Biological Adhesion

Cell Adhesion
Immune Response

Immune System Process
Leukocyte Activation

Cell−Cell Adhesion
Cell Activation
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Significant

Annotated
1000

2000

3000

Positive Regulation Of Immune System Process
Immune Response−Activating Signal Transduction

Thymic T Cell Selection
Negative Regulation Of Biological Process

Adaptive Immune Response
Ribonucleoprotein Complex Subunit Organization

Macromolecular Complex Subunit Organization
Cell Activation

Ribonucleoprotein Complex Assembly
Cellular Macromolecular Complex Assembly

Cellular Component Biogenesis
Macromolecule Catabolic Process

T Cell Differentiation
Negative Regulation Of Gene Expression

Regulation Of Cell Activation
Protein Localization To Organelle

Immune Response−Regulating Cell Surface Receptor Signaling Pathway
Regulation Of Cell Adhesion

Lymphocyte Costimulation
Cell−Cell Adhesion

Response To Interleukin−4
Lymphocyte Activation

T Cell Costimulation
Regulation Of Leukocyte Activation

Leukocyte Cell−Cell Adhesion
Cellular Response To Interleukin−4

Mrna Metabolic Process
T Cell Receptor Signaling Pathway

Immune Response−Activating Cell Surface Receptor Signaling Pathway
Cellular Macromolecule Catabolic Process

Positive Regulation Of Cell Adhesion
Regulation Of Leukocyte Cell−Cell Adhesion

Macromolecular Complex Assembly
Regulation Of Lymphocyte Activation

Rna Processing
Antigen Receptor−Mediated Signaling Pathway

Regulation Of T Cell Activation
T Cell Activation

Regulation Of Cell−Cell Adhesion
Biological Adhesion

Cell Adhesion
Ribosome Assembly

Ncrna Metabolic Process
Ribonucleoprotein Complex Biogenesis

Positive Regulation Of Cell−Cell Adhesion
Positive Regulation Of Cell Activation

Positive Regulation Of Leukocyte Activation
Positive Regulation Of Leukocyte Cell−Cell Adhesion

Establishment Of Protein Localization To Organelle
Positive Regulation Of Lymphocyte Activation

Positive Regulation Of T Cell Activation
Multi−Organism Process

Interspecies Interaction Between Organisms
Symbiosis, Encompassing Mutualism Through Parasitism

Cellular Amide Metabolic Process
Protein Localization To Membrane

Viral Process
Organonitrogen Compound Biosynthetic Process

Organic Cyclic Compound Catabolic Process
Ncrna Processing

Aromatic Compound Catabolic Process
Heterocycle Catabolic Process

Cellular Nitrogen Compound Catabolic Process
Ribosome Biogenesis

Nucleobase−Containing Compound Catabolic Process
Protein Targeting

Peptide Metabolic Process
Rrna Metabolic Process

Amide Biosynthetic Process
Mrna Catabolic Process

Rrna Processing
Peptide Biosynthetic Process

Rna Catabolic Process
Translation

Establishment Of Protein Localization To Membrane
Nuclear−Transcribed Mrna Catabolic Process

Viral Transcription
Protein Targeting To Membrane

Viral Gene Expression
Protein Localization To Endoplasmic Reticulum

Establishment Of Protein Localization To Endoplasmic Reticulum
Protein Targeting To Er
Translational Initiation

Srp−Dependent Cotranslational Protein Targeting To Membrane
Cotranslational Protein Targeting To Membrane

Nuclear−Transcribed Mrna Catabolic Process, Nonsense−Mediated Decay

3 6 9

Annotated
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1000
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Significant

Regulation Of Innate Immune Response
Regulation Of Cellular Process

Negative Regulation Of Secretion
Regulation Of Intracellular Signal Transduction
Negative Regulation Of Wnt Signaling Pathway

Regulation Of Programmed Cell Death
Multicellular Organismal Process
Regulation Of Apoptotic Process

Negative Regulation Of Programmed Cell Death
Negative Regulation Of Secretion By Cell

Immune Response−Regulating Signaling Pathway
Antigen Receptor−Mediated Signaling Pathway
Regulation Of Response To Cytokine Stimulus

Regulation Of Rna Splicing
Negative Regulation Of Apoptotic Process

Interleukin−1 Production
Regulation Of Peptide Secretion
Immune System Development

Wound Healing
Regulation Of Protein Secretion

Regulation Of Cytokine−Mediated Signaling Pathway
Immune Response−Activating Signal Transduction

Regulation Of Interleukin−1 Production
Receptor Biosynthetic Process

Regulation Of Receptor Biosynthetic Process
Immune Response−Regulating Cell Surface Receptor Signaling Pathway

Hematopoietic Or Lymphoid Organ Development
Hemopoiesis

Immune Response−Activating Cell Surface Receptor Signaling Pathway
Positive Regulation Of Response To Stimulus

Negative Regulation Of Viral Entry Into Host Cell
Positive Regulation Of Defense Response

T Cell Receptor Signaling Pathway
Regulation Of Biological Process

Negative Regulation Of Signal Transduction
Positive Regulation Of Receptor Biosynthetic Process

Negative Regulation Of Establishment Of Protein Localization
Nad Metabolic Process

Negative Regulation Of Peptide Secretion
Negative Regulation Of Protein Transport
Negative Regulation Of Protein Secretion

Apoptotic Process
Negative Regulation Of Signaling

Negative Regulation Of Cell Communication
Response To Oxygen Levels

Intracellular Signal Transduction
Positive Regulation Of Immune System Process

Response To Interferon−Alpha
Programmed Cell Death

Activation Of Immune Response
Cytokine Production

Response To Decreased Oxygen Levels
Cell Death

Response To Hypoxia
Regulation Of Signal Transduction

Negative Regulation Of Biological Process
Regulation Of Defense Response

Regulation Of Cytokine Production
Negative Regulation Of Response To Stimulus

Positive Regulation Of Immune Response
Regulation Of Signaling

Regulation Of Multicellular Organismal Process
Regulation Of Cell Communication
Regulation Of Response To Stress

Interferon−Gamma−Mediated Signaling Pathway
Viral Life Cycle

Response To Interferon−Beta
Cellular Response To Interferon−Gamma

Interspecies Interaction Between Organisms
Regulation Of Immune Response

Symbiosis, Encompassing Mutualism Through Parasitism
Viral Process

Regulation Of Immune System Process
Regulation Of Response To Stimulus

Regulation Of Multi−Organism Process
Regulation Of Symbiosis, Encompassing Mutualism Through Parasitism

Regulation Of Viral Process
Regulation Of Viral Life Cycle

Negative Regulation Of Multi−Organism Process
Negative Regulation Of Viral Life Cycle

Viral Genome Replication
Immune Effector Process

Response To Interferon−Gamma
Negative Regulation Of Viral Process

Negative Regulation Of Viral Genome Replication
Regulation Of Viral Genome Replication

Cellular Response To Chemical Stimulus
Cellular Response To Stimulus

Cellular Response To Organic Substance
Signal Transduction

Response To External Stimulus
Defense Response To Other Organism

Response To Stimulus
Response To Organic Substance

Multi−Organism Process
Cell Communication

Signaling
Response To Chemical

Response To Stress
Defense Response

Response To Biotic Stimulus
Immune System Process

Innate Immune Response
Immune Response

Response To Other Organism
Response To External Biotic Stimulus

Cell Surface Receptor Signaling Pathway
Cellular Response To Cytokine Stimulus

Response To Type I Interferon
Defense Response To Virus

Response To Cytokine
Cellular Response To Type I Interferon

Type I Interferon Signaling Pathway
Response To Virus

Cytokine−Mediated Signaling Pathway
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Significant

Annotated
1000
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4000

5000

Leukocyte Differentiation
Cellular Protein Metabolic Process

Cellular Aromatic Compound Metabolic Process
Heterocycle Metabolic Process

Rna Metabolic Process
Lymphocyte Differentiation
Immune System Process

Immune Response
Cell Activation

Nucleobase−Containing Compound Metabolic Process
Homeostatic Process

Immune Effector Process
Cellular Macromolecule Biosynthetic Process

Protein Metabolic Process
Organonitrogen Compound Metabolic Process

Cellular Nitrogen Compound Biosynthetic Process
Osteoblast Differentiation

Macromolecule Biosynthetic Process
Cellular Component Organization Or Biogenesis

T Cell Differentiation In Thymus
Gene Expression

Regulation Of Metabolic Process
Cytoplasmic Translation

Ribosome Assembly
Cellular Catabolic Process

Catabolic Process
Macromolecule Localization

Regulation Of Macromolecule Metabolic Process
Protein Localization

Cellular Component Biogenesis
Organic Substance Transport

Regulation Of Gene Expression
Cellular Localization

Organic Substance Catabolic Process
Regulation Of Biological Process

Establishment Of Protein Localization
Biological Regulation

Nitrogen Compound Transport
Amide Transport
Peptide Transport
Protein Transport

Cellular Macromolecule Localization
Cellular Protein Localization

Macromolecule Catabolic Process
Negative Regulation Of Metabolic Process

Localization
Cellular Macromolecule Catabolic Process

Establishment Of Localization In Cell
Negative Regulation Of Macromolecule Metabolic Process

Intracellular Transport
Establishment Of Localization

Negative Regulation Of Biological Process
Rna Processing

Transport
Ncrna Metabolic Process

Organonitrogen Compound Biosynthetic Process
Negative Regulation Of Gene Expression

Cellular Amide Metabolic Process
Intracellular Protein Transport

Peptide Metabolic Process
Protein Localization To Organelle

Mrna Metabolic Process
Amide Biosynthetic Process

Ribonucleoprotein Complex Biogenesis
Multi−Organism Process

Ncrna Processing
Peptide Biosynthetic Process

Translation
Organic Cyclic Compound Catabolic Process

Aromatic Compound Catabolic Process
Heterocycle Catabolic Process

Cellular Nitrogen Compound Catabolic Process
Nucleobase−Containing Compound Catabolic Process

Establishment Of Protein Localization To Organelle
Protein Localization To Membrane

Viral Process
Ribosome Biogenesis

Rrna Metabolic Process
Interspecies Interaction Between Organisms

Symbiosis, Encompassing Mutualism Through Parasitism
Rna Catabolic Process

Rrna Processing
Protein Targeting

Mrna Catabolic Process
Establishment Of Protein Localization To Membrane

Nuclear−Transcribed Mrna Catabolic Process
Viral Transcription

Viral Gene Expression
Protein Targeting To Membrane

Translational Initiation
Protein Localization To Endoplasmic Reticulum

Nuclear−Transcribed Mrna Catabolic Process, Nonsense−Mediated Decay
Establishment Of Protein Localization To Endoplasmic Reticulum

Protein Targeting To Er
Cotranslational Protein Targeting To Membrane

Srp−Dependent Cotranslational Protein Targeting To Membrane
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Annotated
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5000

Activation Of Immune Response
Immune Response−Regulating Signaling Pathway

Regulation Of Cell Killing
Ribosomal Large Subunit Biogenesis

Antigen Processing And Presentation Of Peptide Antigen Via Mhc Class Ib
T Cell Differentiation

Immune Response−Activating Signal Transduction
Cell Killing

Organonitrogen Compound Metabolic Process
Regulation Of Cell Adhesion

Regulation Of T Cell Mediated Immunity
Regulation Of Leukocyte Mediated Cytotoxicity

Leukocyte Activation
Ribosome Assembly

Positive Regulation Of Immune Response
Adaptive Immune Response

Regulation Of Immune Response
Negative Regulation Of Cell Killing

Cellular Component Organization Or Biogenesis
T Cell Receptor Signaling Pathway

Negative Regulation Of Leukocyte Mediated Cytotoxicity
Positive Regulation Of Cell Adhesion

Regulation Of Biological Process
Cellular Protein Metabolic Process

Protein Metabolic Process
Antigen Receptor−Mediated Signaling Pathway

Cell Activation
Lymphocyte Activation

Positive Regulation Of Immune System Process
Immune Response−Regulating Cell Surface Receptor Signaling Pathway

Cell Surface Receptor Signaling Pathway
Response To Cytokine

Ribonucleoprotein Complex Subunit Organization
T Cell Mediated Cytotoxicity

Immune Response−Activating Cell Surface Receptor Signaling Pathway
Cytokine−Mediated Signaling Pathway
Ribonucleoprotein Complex Assembly

Biological Adhesion
Cell Adhesion

Regulation Of Cell Activation
Regulation Of T Cell Mediated Cytotoxicity

Immune Response
T Cell Activation

Cellular Response To Cytokine Stimulus
Positive Regulation Of Cell Activation

Regulation Of Cell−Cell Adhesion
Regulation Of Leukocyte Activation

Positive Regulation Of Cell−Cell Adhesion
Positive Regulation Of Leukocyte Activation

Leukocyte Cell−Cell Adhesion
Positive Regulation Of Leukocyte Cell−Cell Adhesion

Positive Regulation Of Lymphocyte Activation
Positive Regulation Of T Cell Activation

Regulation Of Lymphocyte Activation
Catabolic Process

Cellular Catabolic Process
Regulation Of Leukocyte Cell−Cell Adhesion

Cell−Cell Adhesion
Organic Substance Catabolic Process

Biological Regulation
Regulation Of T Cell Activation

Negative Regulation Of Metabolic Process
Negative Regulation Of Macromolecule Metabolic Process

Localization
Cellular Component Biogenesis

Macromolecule Localization
Cytoplasmic Translation

Negative Regulation Of Biological Process
Protein Localization

Negative Regulation Of Gene Expression
Cellular Localization

Establishment Of Localization
Macromolecule Catabolic Process

Transport
Organic Substance Transport

Cellular Macromolecule Catabolic Process
Organonitrogen Compound Biosynthetic Process

Cellular Macromolecule Localization
Nitrogen Compound Transport

Cellular Protein Localization
Intracellular Transport

Establishment Of Protein Localization
Cellular Amide Metabolic Process

Establishment Of Localization In Cell
Amide Transport
Peptide Transport
Protein Transport

Multi−Organism Process
Peptide Metabolic Process

Rna Processing
Amide Biosynthetic Process

Mrna Metabolic Process
Peptide Biosynthetic Process

Translation
Protein Localization To Organelle

Ncrna Metabolic Process
Intracellular Protein Transport

Interspecies Interaction Between Organisms
Symbiosis, Encompassing Mutualism Through Parasitism

Viral Process
Organic Cyclic Compound Catabolic Process

Aromatic Compound Catabolic Process
Heterocycle Catabolic Process

Cellular Nitrogen Compound Catabolic Process
Ncrna Processing

Nucleobase−Containing Compound Catabolic Process
Protein Localization To Membrane

Ribonucleoprotein Complex Biogenesis
Ribosome Biogenesis

Establishment Of Protein Localization To Organelle
Mrna Catabolic Process
Rna Catabolic Process

Rrna Processing
Rrna Metabolic Process

Protein Targeting
Establishment Of Protein Localization To Membrane

Viral Gene Expression
Nuclear−Transcribed Mrna Catabolic Process

Viral Transcription
Translational Initiation

Protein Targeting To Membrane
Protein Localization To Endoplasmic Reticulum

Establishment Of Protein Localization To Endoplasmic Reticulum
Nuclear−Transcribed Mrna Catabolic Process, Nonsense−Mediated Decay

Protein Targeting To Er
Cotranslational Protein Targeting To Membrane

Srp−Dependent Cotranslational Protein Targeting To Membrane
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gPC1 gPC8 gPC3 gPC13 gPC12


