pipeline seurat.py: summary report
Interferon beta stimulated vs control PBMCs (Seurat example dataset)

Sansom group

November 5, 2020

cluster_id

0o

© ® N o O A~ W N

Sample: integrated
Run specs: no. components: 20, cluster resolution: 0.6, cluster algorithm: leiden, de test: wilcox

Code: https://github.com/sansomlab/tenx


https://github.com/sansomlab/tenx

Contents

1 Introduction
1.1 Optional tasks

2 Visualisation of clusters and factors of interest

2.1 umap.mindist_ 0 plot colored by cluster_ id

2.2 umap.mindist_ 0.1 plot colored by cluster id
2.3  umap.mindist_ 0.3 plot colored by cluster_id
2.4 umap.mindist_ 0.5 plot colored by cluster_id
2.5  umap.mindist_ 0.7 plot colored by cluster_id
2.6 umap plot colored by nCount_ RNA
2.7 umap plot colored by stim

3 singleR
3.1 HumanPrimaryCellAtlasData

3.2 DatabaselmmuneCellExpressionData . . . . . .

3.3 MonacolmmuneData

4 Plots of summary statistics

4.1 Overall numbers of cells per cluster . . . . . . .

4.2 Percentage of cells per cluster
4.3 Composition of clusters by stimulation
4.4 Number of genes per cell per cluster
4.5 Number of umi per cell per cluster

5 Cluster dissimilarity

5.1 Dissimilarity by gene expression. . . . . . . ..

6 Cluster resolution analysis

7 Diffusion map
7.0.1

8 Phate maps

9 Partion-based graph abstraction (PAGA)

9.1 UMAP . .. .. ..
9.2 Force directed graphs. . . . . . ... ... ...

10 Identification of cluster marker genes
11 Top cluster marker genes

12 Marker genes by cluster

12.0.1 Summary of numbers of DE genes per-cluster

12.1
12.2
12.3
12.4
12.5
12.6
12.7

Cluster 0: summary plots
Cluster 0 violin plots: positive marker genes
Cluster 0 violin plots: negative marker genes
Cluster 1: summary plots
Cluster 1 violin plots: positive marker genes
Cluster 1 violin plots: negative marker genes
Cluster 2: summary plots
12.8 Cluster 2 violin plots: positive marker genes
12.9 Cluster 2 violin plots: negative marker genes
12.10 Cluster 3: summary plots
12.11 Cluster 3 violin plots: positive marker genes
12.12 Cluster 3 violin plots: negative marker genes

Diffusion map plots (first 3 dimensions, different rotations) colored by cluster

17
17
17
18
19
20

21
21

23

24
24

25

27
28
29

31

32



12.13 Cluster 4: summary plots . . . . . . . . . L e e 46

12.14 Cluster 4 violin plots: positive marker genes . . . . . . . . . . . . . . e 47
12.15 Cluster 4 violin plots: negative marker genes . . . . . . . . . . ... o 48
12.16 Cluster 5: summary plots . . . . . . . . . e e 49
12.17 Cluster 5 violin plots: positive marker genes . . . . . . . . . . .. . L o 50
12.18 Cluster 5 violin plots: negative marker genes . . . . . . . . . . .. ... 51
12.19 Cluster 6: summary plots . . . . . . . o . L o e e 52
12.20 Cluster 6 violin plots: positive marker genes . . . . . . . . . . ... L oo 53
12.21 Cluster 6 violin plots: negative marker genes . . . . . . . . . .. .. L oo 54
12.22 Cluster 7: summary plots . . . . . . . . . L e 55
12.23 Cluster 7 violin plots: positive marker genes . . . . . . . .. . .. . L o 56
12.24 Cluster 7 violin plots: negative marker genes . . . . . . . . . . .. ... o 57
12.25 Cluster 8: summary plots . . . . . . . . . e e e 58
12.26 Cluster 8 violin plots: positive marker genes . . . . . . . . . . . . . ... 59
12.27 Cluster 8 violin plots: negative marker genes . . . . . . . . . .. .. L Lo oo 60
12.28 Cluster 9: summary plots . . . . . . . . L e 61
12.29 Cluster 9 violin plots: positive marker genes . . . . . . . . . . ... o 62
12.30 Cluster 9 violin plots: negative marker genes . . . . . . . . . . ... o 63
12.31 Cluster 10: summary plots . . . . . . . o . L vt e e e 64
12.32 Cluster 10 violin plots: positive marker genes . . . . . . . . . . . .. ... 65
12.33 Cluster 10 violin plots: negative marker genes . . . . . . . . .. .. ... oo 66
12.34 Cluster 11: summary plots . . . . . . . . . . oL e 67
12.35 Cluster 11 violin plots: positive marker genes . . . . . . . . ... .. oL 68
12.36 Cluster 11 violin plots: negative marker genes . . . . . . . . . .. . . L oo 69
12.37 Cluster 12: summary plots . . . . . . . o . L o e e e 70
12.38 Cluster 12 violin plots: positive marker genes . . . . . . . . . . . ..o 71
12.39 Cluster 12 violin plots: negative marker genes . . . . . . .. . . . .. ..o oL 72
12.40 Cluster 13: summary plots . . . . . . . o . L o e e 73
12.41 Cluster 13 violin plots: positive marker genes . . . . . . . . . . . . . . ... ... 74
12.42 Cluster 13 violin plots: negative marker genes . . . . . . . . . ... L L o 75
12.43 Cluster 14: summary plots . . . . . . . . . . o e e e e 76
12.44 Cluster 14 violin plots: positive marker genes . . . . . . . . . . . .. . oo 7
12.45 Cluster 14 violin plots: negative marker genes . . . . . . . . . .. ... o 78
13 Geneset analysis 79
13.1 GO.BP . . e 79
13.2 GO.MFE o 95
13.3 GO.CC . . . o 96
13.4 KEGG . . . . e 97
13.5 msigdb_biocarta . . . . ... e e 98
13.6 msigdb_reactome . . . . ... L e 99
13.7 msigdb_canonical pathways . . . . . .. . L e 100
13.8 msigdb_ tf motifs . . ... e 101
13.9 msigdb_immunological signatures . . . . . . . ... L Lo Lo e 102
13.10Top genesets by cluster . . . . . . . . . L 103
14 With-in cluster comparison of conditions 111
14.1 Number of cells within each cluster . . . . . . . . . . . . . ... 112
14.2 Summary of the top within-cluster differentially expressed genes . . . . . . . ... ... ... .. .. 113
14.3 Summary of differentially expressed genes per cluster . . . . . . . . .. ... Lo 115
14.3.1 Summary of numbers of DE genes per-cluster . . . . . . . ... ... .. ... ... 115

14.4 Cluster 0: summary plots . . . . . . . . L L e e 116
14.5 Cluster 0 violin plots: positively differentially expressed genes . . . . . . .. ... ... ... . ... 117
14.6 Cluster 0 violin plots: negatively differentially expressed genes . . . . . . . . ... ... ... .. .. 118
14.7 Cluster 1: summary plots . . . . . . . . . e 119
14.8 Cluster 1 violin plots: positively differentially expressed genes . . . . . . . .. .. ... . ... ... 120
14.9 Cluster 1 violin plots: negatively differentially expressed genes . . . . . . .. .. .. ... .. .. .. 121



14.10 Cluster 2: summary plots . . . . . . . . . L o e e 122

14.11 Cluster 2 violin plots: positively differentially expressed genes . . . . . . . ... .. ... ... ... 123
14.12 Cluster 2 violin plots: negatively differentially expressed genes . . . . . . .. ... ... ... .. .. 124
14.13 Cluster 3: summary plots . . . . . . . . . e 125
14.14 Cluster 3 violin plots: positively differentially expressed genes . . . . . . . . ... ... ... .... 126
14.15 Cluster 3 violin plots: negatively differentially expressed genes . . . . . . . . .. ... ... .. .. 127
14.16 Cluster 4: summary plots . . . . . . . . . L o e e 128
14.17 Cluster 4 violin plots: positively differentially expressed genes . . . . .. .. ... ... ... .. .. 129
14.18 Cluster 4 violin plots: negatively differentially expressed genes . . . . . . . . .. ... ... .. .. 130
14.19 Cluster 5: summary plots . . . . . . . . . e e 131
14.20 Cluster 5 violin plots: positively differentially expressed genes . . . . . . . .. .. ... ... ... 132
14.21 Cluster 5 violin plots: negatively differentially expressed genes . . . . . . .. .. .. ... ... ... 133
14.22 Cluster 6: summary plots . . . . . . . . . . e e e e e e 134
14.23 Cluster 6 violin plots: positively differentially expressed genes . . . . . . . . ... ... ... .... 135
14.24 Cluster 6 violin plots: negatively differentially expressed genes . . . . . . . . .. ... ... .. .. 136
14.25 Cluster 7: summary plots . . . . . . . . L e 137
14.26 Cluster 7 violin plots: positively differentially expressed genes . . . . . . . . ... ... ... .... 138
14.27 Cluster 7 violin plots: negatively differentially expressed genes . . . . . . . ... ... ... .. .. 139
14.28 Cluster 8: summary plots . . . . . . . . . L e e 140
14.29 Cluster 8 violin plots: positively differentially expressed genes . . . . . . . ... ... ... .. .. 141
14.30 Cluster 8 violin plots: negatively differentially expressed genes . . . . . . . . ... ... .. ... .. 142
14.31 Cluster 9: summary plots . . . . . . . . . e e 143
14.32 Cluster 9 violin plots: positively differentially expressed genes . . . . . . .. .. .. ... ... ... 144
14.33 Cluster 9 violin plots: negatively differentially expressed genes . . . . . . .. .. ... ... .. .. 145
14.34 Cluster 10: summary plots . . . . . . .« . L o e e e e 146
14.35 Cluster 10 violin plots: positively differentially expressed genes . . . . . . . ... ... ... .. .. 147
14.36 Cluster 10 violin plots: negatively differentially expressed genes . . . . . . . ... ... . ... ... 148
14.37 Cluster 11: summary plots . . . . . . . . . L oo e e 149
14.38 Cluster 11 violin plots: positively differentially expressed genes . . . . . . . ... ... ... .... 150
14.39 Cluster 11 violin plots: negatively differentially expressed genes . . . . . . . ... ... ... . ... 151
14.40 Cluster 12: summary plots . . . . . . . . . L o e e e e 152
14.41 Cluster 12 violin plots: positively differentially expressed genes . . . . . . .. .. ... . ... ... 153
14.42 Cluster 12 violin plots: negatively differentially expressed genes . . . . . . . .. ... ... ... .. 154
14.43 Cluster 13: summary plots . . . . . . . o . L o e e e 155
14.44 Cluster 13 violin plots: positively differentially expressed genes . . . . . . . ... ... ... .. .. 156
14.45 Cluster 13 violin plots: negatively differentially expressed genes . . . . . . . ... ... ... .. .. 157
14.46 Cluster 14: summary plots . . . . . . . . . . . e 158
14.47 Cluster 14 violin plots: positively differentially expressed genes . . . . . . .. .. .. .. ... ... 159
14.48 Cluster 14 violin plots: negatively differentially expressed genes . . . . . . . .. .. .. ... .. .. 160
15 Geneset enrichment analysis of within-cluster differentially expressed genes 161
15.1 GO.BP . . 161
15.2 GO.MFE . 177
15.3 GO.CC . . . o e 178
154 KEGG . . . . 179
15.5 msigdb_biocarta . . . ... e 180
15.6 msigdb_reactome . . . . ... L e 181
15.7 msigdb_canonical pathways . . . . . ... L e 182
15.8 msigdb_ tf motifs . . ... e 183
15.9 msigdb_immunological _signatures . . . . . . . ... L Lo 184
15.10Top genesets by cluster . . . . . . . . . e 185



1 Introduction
The core of the data analysis was performed using Seurat and scanpy:

e The construction of the nearest neighbor graph, clustering and UMAP computation were performed using
scanpy (or scvelo for use of hnswlib).

e The differential expression analysis was performed using Seurat.
e The geneset analysis was performed using gsfisher

e Please see https://github/sansomlab/tenx for more details.
The key parameter choices used for this analysis were:

e The number of pca components: 20

e The number of nearest neighbors: 20

e The distance metric used for the nearest neighbor graph: euclidean

e The method used for construction of the nearest neighbor graph: hnsw
e The resolution of the clustering: 0.6

e The clustering algorithm: leiden

e The differential expression test: wilcox

1.1 Optional tasks

This table summarises the status of the optional tasks. Tasks set to “True” were run.

task run

explore_hvg and_cell cycle True

singleR True
jackstraw False
compare__clusters True
characterise__markers True
top_ marker heatmap True
extra_ cluster__marker_plots  True
diffusionmap True
phate True
paga True
velocity False
knownmarkers False
marker_report True
exprsreport False
genesets True
cellbrowser False



http://satijalab.org/seurat/
https://scanpy.readthedocs.io/
https://github.com/sansomlab/gsfisher
https://github.com/sansomlab/tenx

2 Visualisation of clusters and factors of interest

2.1 umap.mindist_ 0 plot colored by cluster__id
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Figure 1: umap.mindist_ 0 plot colored by cluster_ id



2.2 umap.mindist_ 0.1 plot colored by cluster__id
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Figure 2: umap.mindist_ 0.1 plot colored by cluster_id



2.3 umap.mindist_ 0.3 plot colored by cluster__id
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Figure 3: umap.mindist_ 0.3 plot colored by cluster_id



2.4 umap.mindist_ 0.5 plot colored by cluster__id
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Figure 4: umap.mindist_ 0.5 plot colored by cluster_id
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2.6 umap plot colored by nCount_ RNA
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Figure 6: umap plot colored by nCount_ RNA
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2.7 umap plot colored by stim
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Figure 7: umap plot colored by stim
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3 singleR

See the singleR paper and bioconductor package for more information.

3.1 HumanPrimaryCellAtlasData
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Figure 8: singleR predictions (HumanPrimaryCellAtlasData)
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https://www.nature.com/articles/s41590-018-0276-y
http://bioconductor.org/packages/release/bioc/html/SingleR.html
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3.2 DatabaseImmuneCellExpressionData
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Figure 10: singleR predictions (DatabaseImmuneCellExpressionData)
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Figure 11: pruned singleR predictions (DatabaseImmuneCellExpressionData)
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3.3 MonacolmmuneData
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Figure 12: singleR predictions (MonacolmmuneData)
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Figure 13: pruned singleR predictions (MonacolmmuneData)
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4 Plots of summary statistics

Plots of summary statistics (e.g. cell number) by factor of interest (e.g. cluster)

4.1 Overall numbers of cells per cluster
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Figure 14: Overall numbers of cells per cluster

4.2 Percentage of cells per cluster
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Figure 15: Percentage of cells per cluster
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4.3 Composition of clusters by stimulation
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Figure 16: Composition of clusters by stimulation
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4.4 Number of genes per cell per cluster
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Figure 17: Number of genes per cell per cluster
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4.5 Number of umi per cell per cluster
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Figure 18: Number of umi per cell per cluster
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5 Cluster dissimilarity

5.1 Dissimilarity by gene expression

The distances between the clusters was assessed using the “BuildClusterTree” function in the Seurat package, which
“constructs a phylogenetic tree relating the “average” cell from each identity class”.

23



10

14

—9

—23

—7

Figure 19: Visualisation of inter-cluster distances (cluster average, gene-based)
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6 Cluster resolution analysis

The clustree algorithm is used to compare the different clustering resolutions.
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Figure 20: The relationships between the clusters identified at different resolutions
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https://doi.org/10.1093/gigascience/giy083

7 Diffusion map

7.0.1 Diffusion map plots (first 3 dimensions, different rotations) colored by cluster

Figure 21: Diffusion map plots (first 3 dimensions, different rotations) colored by cluster
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8 Phate maps

See: https://www.nature.com/articles/s41587-019-0336-3.
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Figure 22: 2D Phate map
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9 Partion-based graph abstraction (PAGA)

The original method is described here: PAGA

1G

Figure 24: PAGA graph
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https://doi.org/10.1186/s13059-019-1663-x

9.1 UMAP
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Figure 25: PAGA initialised UMAP
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9.2 Force directed graphs
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Figure 26: Force atlas 2 (FA2) force directed graph
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Figure 27: PAGA initialised FA2 force directed graph
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10 Identification of cluster marker genes

Cluster marker genes were identified using the Seurat FindMarkers routine and the wilcox test. A summary table
containing all of the significant markers for all of the clusters (based on BH adjusted p value) is available separately.
Key parameters are:

Differential expression methods: wilcox

Testing limited to genes with a log fold change of > 0.25

Testing limited to genes detected in a minimum fraction of 0.1 of cells

Conservation factor applied: stim
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11 Top cluster marker genes
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Figure 28: Heatmap of the top cluster-specific genes (based on differential expression analysis)



12 Marker genes by cluster

12.0.1 Summary of numbers of DE genes per-cluster
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Figure 29: Numbers of differentially expressed genes (adjusted p-value < 0.05, fold change > 2) per cluster
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12.1  Cluster 0: summary plots
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Figure 30: Differential expression summary plots for cluster 0
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12.2  Cluster 0 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 0

37



12.3 Cluster 0 violin plots: negative marker genes
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(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 0
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12.4 Cluster 1: summary plots
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Figure 33: Differential expression summary plots for cluster 1
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12.5 Cluster 1 violin plots: positive marker genes

© CCR7 © GIMAP7 [ LTB I RPL13

S g g, 3 R

C C C C

S 3 o3 S 3+ S W

(/2] (2] (2] (2]

g 1 =TT e ol g 1 = g 1t

I ONUOXOARR™AGX 1] NUXOARXAINIERX T ONUDXOARADAERX T 9NV HOOA AN
Identity Identity Identity Identity

© RPL21 © RPL32 © RPL34 © RPS14

> > > >

[%)] [)] [9] [)]

3 o ‘ o o

g 1t g 1t g 1 s g 1t

O ONUOXOARRDAGX 1] NUBXOARANIERX T ONUOXOARADAERX T 9N OO QRN
|dentity Identity |dentity Identity

[ RPS6 [ SELL [ RPS18 T RPS3A

g, ¢ S5 g, g

(/)] ()] ] ()]

o o o o ‘ ‘ ‘

g 1+ g 1 = g 1t rrrrrrrr g 1t

3 ONUOXOARAIDABDX 1] QNUBXOARANIERX ] ONUOXOGARADARX T 9NV XA QNI
|dentity Identity |dentity Identity

(a) Top positive marker genes ordered by p-value, cluster: 1

T AES 2 GIMAP5 © GIMAP4 © TRAF3IP3

85 3s $s et

I 53 53 k5

e |

s 1 e o | RS a 1 =y & 1 e

I ONUOXOARRIAAGX 1] NV 1] ONUDXOARARMERX T 9N X0 QRN
|dentity Identity |dentity Identity

© HMHA1 © MFNG © CD27 © LDHB

g 85 g 59 g5

c 34 c 34 c 3 C q

S 5] S S S

1l § 1l § 111I] ¢ |

s ' v—V—/—/—r— &l TV &tV & 1

I ONUOXOARRAGX 1] NUXOARAINIERX T ONUDXOARADAERX T MU OO AN
Identity Identity Identity Identity

© CD3G © TCF7 [3) GIMAP1 I3 RPS13

gs g g L

59 53] 5 5

2 | % 2 2

s 1 e+ & | T o | e+ o |

B ONUOXONARANABX ] ONUDXOALAINAGNX ] ONUDXOALAANARX ] QAU XA AN
|dentity Identity |dentity Identity

(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 1
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12.6 Cluster 1 violin plots: negative marker genes
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(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 1
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12.7 Cluster 2: summary plots
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Figure 36: Differential expression summary plots for cluster 2
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12.8 Cluster 2 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 2
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12.9 Cluster 2 violin plots: negative marker genes

T HLA-DRA [ HLA-DRB1 [ FTL © TYROBP

Zolo 000 000 2S00 001 NI S a2

S3 V S 3 S 3 o3

@ ? ? ?

Sl 11478 Sl 14414 Stlasl fad | 1 S1Utalll/aA8]

I ONUOXOARR™AGX 1] NUXOARXAINIERX T ONUDXOARADAERX T 9NV HOOA AN
|dentity Identity Identity Identity

[ FCER1G © CST3 © SOD2 © CD74

85 85 3 ? 3

K} o3 o3 83

[%)] [)] [9] [)]

¢ ALLLAAIAY &AL § : |

gl gl gt g 1

O ONUOXOARRDAGX 1] NUBXOARANIERX T ONUOXOARADAERX T 9N OO QRN
|dentity Identity |dentity Identity

c C150rf48 © CD63 [ HLA-DPA1 T TYMP

g, o Is 9 g g

53 S S 39 53

@ ? ? ?

SRRIESSTERSAEAT 17 SRRIESy TYTERVIT LY g 1aa1al] 134141 SRRIES YR ST IV C]

3 ONUOXOARAIDABDX 1] QNUBXOARANIERX ] ONUOXOGARADARX T 9NV XA QNI
|dentity Identity |dentity Identity

(a) Top negative marker genes ordered by p-value, cluster: 2

T UBE2F 2 LACTB © DNAJA1 © NFKBIA

85 35 By 5,

59 51 B 55 !

8 2 2 2

g 1 T o 1 T S 1 Bt T T g 1 T

I ONUOXOARRIAAGX 1] NV 1] ONUDXOARARMERX T 9N X0 QRN
|dentity Identity |dentity Identity

T GBP4 [ FABP5 © GRINA © RAB13

85 985 3 3

g 31 S 3 g 31 8 3

AL £ L §

g1'.....iii...ii.. g1iiiiiii ........ g1ii;i.iii.iiii.. g1.iiiiiii-iii..i

I ONUOXOARRAGX 1] NUXOARAINIERX T ONUDXOARADAERX T MU OO AN
Identity Identity Identity Identity

o WARS [ NINJ1 © CYBB © MPP1

$s s 8 51 85

0D SRt & duhd

DTN WUTMRUTIY

(%2} [} (%] (%2}

[) () ()] ()

s 1 o= g 1 o g 1 o ol o

B ONUOXONARANABX ] ONUDXOALAINAGNX ] ONUDXOALAANARX ] QAU XA AN
|dentity Identity |dentity Identity

(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 2
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12.10  Cluster 3: summary plots
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Figure 39: Differential expression summary plots for cluster 3
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12.11  Cluster 3 violin plots: positive marker genes
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12.12  Cluster 3 violin plots: negative marker genes
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12.13 Cluster 4: summary plots
VMO1—
41 FCGR3A
MS4A4A . CXCL16 MS4A7
AIFTY_ \LST1
S, (%/ o FAM26F
g PlLRA‘?f CTSC. .
~ 0e o° @ ' o L
o Sraras. GeAR? -° TRESRI0 cXclig .
CCD [
©
<
[ 0
2 RPLP1
2 RPSSA\EQQA/
'DHB “RPL9Y ,\
N GPR183I//NPM1 RPS3 ,5%13
CD3D'/'LTB RPS18
CCL5 <(gCcR7
0.0 25 5.0 75 10.0
expression level (log2)
41 . VMO1
* »
¢ MS4A4A  FCGR3A
*. AIF1 CL16
s . ot o 73@)\1,MS4A7
8’ CFD:@‘- 87’@‘ FLST1
< FAM26F ;CsA.Pl,t .. RPLI3
% CXCL10 ,Rps3
P TNFSF10 RPNGBA
[0 ) PP Py WL I N+ -
£ RPSi8 A
O RPL9”RPLP1
o NPM1
L CCLs LTB Dl
GPR183
21 *LDHB
N
CD3D  ccR7
3 4 5 6
percent cells (log2)
VMO1+
41 FCGR3A
. MS4AT, MS4A4A
‘é‘» LST1_cxcLie |
= 5 FAMZGF) AlF1
= 2
S «C3ARTA N sERPINAT
% ° ?”.P’“,’_R’ . »
9 o o © 00k )$‘° PPM1N
Q.
x
(]
c 01
s RPLP1 ,RPL32
g RPLPsz 27A
5 RPL31 . RPL13A
Py RPS3A RP\sqs RPS3
RPLPO |RPL13
2 0 2 4

change in frequency (log2)

adjusted p-value (-log10)

adjusted p-value (-log10)

300 i o}.cizrﬁ‘so,;»foe'm&
1
LST1
| PiLRA MS4A7
o
| C3AR1 ’\A'F1
1 °
1 TNFSE1o- FAM26F
200 1 ! EF'D
® a
! ., CTsC
1 °0‘.g.
RPL13 T : ey
Y 1 CX@J—JIO .
1004  RPstg JFSSA %
ASRPLY ! ‘
NPM1 rpsa\ i
\  LDHg SRPL13A,
D ,
CCC;WD[\ GPR183 :
AREL: !
04 €cCl5 !
2 0 2 4
fold change (log2)

300 | | MS4A7/>‘<C‘|EcBGR3W61
: LST1” pILRA MS4A4A
| C3AR1 ‘:(AIF1
| FAM36F .
ITNFSF10

500 . > *ueCFD
1 »°
! cTSC °
! :’o .

1 .' o Lo °
RPLgn . GxCL1Q. . °
100 RPS3A¥RPL13 ._'-.-',
RPL97\RPS18“
CCR7 NPM1 . possfipp; 1aa
LDHB ]
CD3|’3GPR’183\LTB

Qs

CL

ol

o4 = 8.

2 4
percent change (log2)

-log10(get(p_col))

200

100

Figure 42: Differential expression summary plots for cluster 4

48



12.14  Cluster 4 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 4
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12.15 Cluster 4 violin plots: negative marker genes
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(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 4
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Figure 45: Differential expression summary plots for cluster 5
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12.17  Cluster 5 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 5
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12.18 Cluster 5 violin plots: negative marker genes
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12.19 Cluster 6: summary plots
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Figure 48: Differential expression summary plots for cluster 6
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12.20 Cluster 6 violin plots: positive marker genes

© CLIC3 © CTSw [ GNLY © GZMB

5 g g g,

c 34 c c 57 c

el Rel .2 31 9 31

UL § 1L ¢ % |

o o o o

s | = rrrrrr—r & | T g | rrerrereereere g 1 e

I ONUOXOARR™AGX 1] NUXOARXAINIERX T ONUDXOARADAERX T 9NV HOOA AN
|dentity Identity Identity Identity

© KLRC1 © KLRD1 © NKG7 © PRF1

> > > >

3 51 EI) 3 5 3 5

53] S S 31 S 31

Al iy % il

o o o o

’5.1;;;;; ---------- 5_ T T T T T T T T T T T T 5_1;;;; ........... 5_1iiiii.....iii..

O ONUOXOARRDAGX 1] NUBXOARANIERX T ONUOXOARADAERX T 9N OO QRN
|dentity Identity |dentity Identity

c GZMA [ CST7 [ SH2D1B T MATK

[0} O ¢4 O 54 o

—1 5 - | —

c 5 c g c 3 c 31

o o o o

Il ¢ s . il

(/7] | (7] %] | (7]

[} [ [} [}

5 | e o | e g | T & 1 Tt

3 ONUOXOARAIDABDX 1] QNUBXOARANIERX ] ONUOXOGARADARX T 9NV XA QNI
|dentity Identity |dentity Identity

(a) Top positive marker genes ordered by p-value, cluster: 6
T XCL2 2 XCL1 © SPON2 © IGFBP7
9 o D g ® 54
5 — — —

S 3 S 83 8%

(LU LU g g 1]

o (0] o o

s 1 e o | e g 1 e 6 | e

3 ONUOXOARRI™EX T N w@'\%q&m&u A ONUOXONARRIMIRX | NUD XA AN
|dentity Identity |dentity Identity

T CD247 [ HOPX © GPR97 © CD300A

3 51 et it et

c 5 c c 34 c 31

o o o o

| ¢ |

Q_1iiiiii.....ii.. o L I B s e e s i B D_1.....-....i.... Q_1iiiiiiiii.iii.-

I ONUOXOARRAGX 1] NUXOARAINIERX T ONUDXOARADAERX T MU OO AN
Identity Identity Identity Identity

T FEZ1 [ KLRB1 © TNFRSF18 © FGFBP2

() 5 [} QO 54 [}

| - — —1 5

83 S 8% 8 3;

SmumiTT W g

[} [ o [}

s 1t s | T g | T 5 | e

B ONUOXONARANABX ] ONUDXOALAINAGNX ] ONUDXOALAANARX ] QAU XA AN
|dentity Identity |dentity Identity

(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 6
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12.21  Cluster 6 violin plots: negative marker genes
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12.22  Cluster 7: summary plots
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Figure 51: Differential expression summary plots for cluster 7
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12.23  Cluster 7 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 7
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12.24  Cluster 7 violin plots: negative marker genes
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(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 7
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12.25 Cluster 8: summary plots
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Figure 54: Differential expression summary plots for cluster 8
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12.26  Cluster 8 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 8
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12.27
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12.28 Cluster 9: summary plots
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Figure 57: Differential expression
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12.29 Cluster 9 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 9
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12.30 Cluster 9 violin plots: negative marker genes
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(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 9
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Figure 60: Differential expression summary plots for cluster 10
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12.32  Cluster 10 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 10
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12.33 Cluster 10 violin plots: negative marker genes
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12.34  Cluster 11: summary plots
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Figure 63: Differential expression summary plots for cluster 11
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12.35 Cluster 11 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 11
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12.36  Cluster 11 violin plots: negative marker genes
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(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 11
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12.37 Cluster 12: summary plots
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Figure 66: Differential expression summary plots for cluster 12
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12.38 Cluster 12 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 12
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12.39 Cluster 12 violin plots: negative marker genes
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(b) Additional negative marker genes ordered by minimum fold-change vs all other clusters, cluster: 12
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12.40 Cluster 13: summary plots
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Figure 69: Differential expression summary plots for cluster 13
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12.41  Cluster 13 violin plots: positive marker genes
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12.42 Cluster 13 violin plots: negative marker genes
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12.43 Cluster 14: summary plots
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Figure 72: Differential expression summary plots for cluster 14
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12.44  Cluster 14 violin plots: positive marker genes
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(b) Additional positive marker genes ordered by minimum fold-change vs all other clusters, cluster: 14

79



12.45 Cluster 14 violin plots: negative marker genes
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13 Geneset analysis

A hypergeometric test is used to test for the enrichment of GO, KEGG and msigdb genesets amongst the positive
marker genes for each cluster. The full results are available as a separate xlsx document.
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Figure 75: Heatmap of the top GO.BP genesets
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Figure 76: Cluster 0 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 77: Cluster 1 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 78: Cluster 2 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 79: Cluster 3 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 80: Cluster 4 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 81: Cluster 5 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 82: Cluster 6 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 83: Cluster 7 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 84: Cluster 8 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 85: Cluster 9 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 86: Cluster 10 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 90:

Cluster 14 GO.BP genesets clustered by similarity between over-represented genes.
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13.2 GO.MF
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Figure 91: Heatmap of the top GO.MF genesets
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13.3 GO.CC
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Figure 92: Heatmap of the top GO.CC genesets
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13.4 KEGG
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Figure 93: Heatmap of the top KEGG genesets
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13.5
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Figure 94: Heatmap of the top msigdb_ biocarta genesets
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13.6 msigdb_ reactome
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Figure 95: Heatmap of the top msigdb_reactome genesets
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13.7 msigdb_ canonical__pathways
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Figure 96: Heatmap of the top msigdb_ canonical pathways genesets
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13.8 msigdb_ tf motifs
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Figure 97: Heatmap of the top msigdb_ tf motifs genesets
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13.9 msigdb__immunological_signatures
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Figure 98: Heatmap of the top msigdb_immunological signatures genesets
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13.10 Top genesets by cluster

The table lists the top (filtered by nominal p value) genesets by cluster.

cluster type description p.val p.adj n_fg odds.ratio n.clust
0 GO.BP neutrophil activation involved in immune resp.. 2.46e-15 9.3e-13 68 4.23 5
0 GO.BP neutrophil degranulation 2.46e-15 9.3e-13 68 4.23 5
0 GO.BP myeloid leukocyte migration 9.87e-09 2.18e-06 24 6.28 3
0 GO.BP cell chemotaxis 1.97e-08 4.12e-06 28 4.92 3
0 GO.BP leukocyte chemotaxis 3.17e-08 6.3e-06 24 5.7 2
0 GO.MF oxidoreductase activity, acting on NAD(P)H, o.. 2.32e-05 0.00164 6 Inf 1
0 GO.MF extracellular matrix binding 2.32e-05 0.00164 6 Inf 1
0 GO.MF G protein-coupled receptor binding 2.42e-05 0.00165 16 4.79 1
0 GO.MF chemokine activity 0.000102 0.00497 7 17.4 2
0 GO.MF proteoglycan binding 0.000138 0.00637 5 Inf 1
0 GO.CC secretory granule membrane 1.73e-08 9.76e-07 35 3.98 4
0 GO.CC tertiary granule 2.52e-07 1.19e-05 24 4.81 3
0 GO.CC lysosomal membrane 1.31e-06 5.41e-05 33 3.23 1
0 GO.CC lytic vacuole membrane 1.31e-06 5.41e-05 33 3.23 1
0 GO.CC tertiary granule lumen 5.66e-06 0.000198 11 11.1 2
0 KEGG Lysosome 3.43e-08 9.5e-06 21 6.81 2
0 KEGG Chemokine signaling pathway 1.13e-07 2.61e-05 22 5.71 3
0 KEGG Neuroactive ligand-receptor interaction 4.56e-07 6.32e-05 12 15.2 1
0 KEGG Phagosome 8.92e-07 0.000103 22 4.75 2
0 KEGG Ferroptosis 1.32e-06 0.00013 12 12.1 2
0 msigdb__biocarta edgl pathway 0.00356 0.0185 4 19.7 1
0 msigdb_ reactome neutrophil degranulation 7.12e-15 4.8e-13 67 4.15 5
0 msigdb_ reactome gpcer ligand binding 3.63e-11 2.17e-09 25 9.41 4
0 msigdb__reactome class a 1 rhodopsin like receptors 7.88e-10 4.5e-08 21 9.93 3
0 msigdb_ reactome peptide ligand binding receptors 9.54e-09 5.12e-07 16 13.7 3
0 msigdb_ reactome ros and rns production in phagocytes 2.08e-06 8.98e-05 11 13.9 1
0 msigdb__canonical__pathways neutrophil degranulation 7.12e-15 6.66e-13 67 4.15 5
0 msigdb__canonical__pathways gpcer ligand binding 3.63e-11 2.97e-09 25 9.41 4
0 msigdb__canonical__pathways class a 1 rhodopsin like receptors 7.88e-10 6.19e-08 21 9.93 3
0 msigdb__canonical__pathways peptide ligand binding receptors 9.54e-09 6.82e-07 16 13.7 3
0 msigdb__canonical _pathways kegg lysosome 1.75e-08 1.21e-06 21 7.27 2
0 msigdb__immunological__signatures gse22886 naive cd8 tcell vs monocyte dn 6.84e-41 3.13e-36 75 20 5
0 msigdb__immunological _signatures gsel0325 lupus cd4 tcell vs lupus myeloid dn 2.14e-39 4.89e-35 73 19.3 5
0 msigdb__immunological signatures gse22886 naive cd4 tcell vs monocyte dn 6.7e-36 1.02e-31 71 15.9 5
0 msigdb__immunological _signatures gse34156 tlrl tlr2 ligand vs nod2 and tlrl tl.. 2.79e-33 2.55e-29 66 15.6 5
0 msigdb__immunological__signatures gse22886 naive tcell vs monocyte dn 7.59e-33 5.78e-29 68 14 5
1 GO.BP nuclear-transcribed mRNA catabolic process, n.. 4.03e-48 3.2e-44 71 51.4 4
1 GO.BP SRP-dependent cotranslational protein targeti.. 1.91e-47 1.01e-43 68 62.4 4
1 GO.BP cotranslational protein targeting to membrane 1.77e-46 5.63e-43 69 49.3 4
1 GO.BP protein targeting to ER 2.46e-43 5.59e-40 69 34.1 4
1 GO.BP establishment of protein localization to endo.. 1.27e-42 2.51e-39 69 31.6 4
1 GO.MF structural constituent of ribosome 8.38e-38 7.73e-35 74 16.6 4
1 GO.MF rRNA binding 1.35e-09 4.17e-07 20 10.4 4
1 GO.MF mRNA 5-UTR binding 6.67e-05 0.00402 8 13.3 1
1 GO.MF 5S rRNA binding 0.000719 0.0191 5 24.7 2
1 GO.MF ubiquitin-protein transferase inhibitor activ.. 0.000828 0.0193 4 Inf 1
1 GO.CC cytosolic ribosome 5.63e-52 1.11e-48 71 92.6 4
1 GO.CC cytosolic part 4.72e-38 2.34e-35 73 17.5 4
1 GO.CC ribosomal subunit 4.06e-37 1.61e-34 75 15.3 4
1 GO.CC cytosolic large ribosomal subunit 8.38e-34 2.37e-31 45 130 4
1 GO.CC large ribosomal subunit 3.18e-20 5.25e-18 46 10.5 4
1 KEGG Ribosome 7.34e-39 5.08e-36 72 19.4 4
1 KEGG Hematopoietic cell lineage 0.000379 0.0103 8 7.98 3
1 msigdb__biocarta csk pathway 0.000719 0.00565 5 24.7 3
1 msigdb__biocarta i117 pathway 0.000719 0.00565 5 24.7 2
1 msigdb__biocarta tcra pathway 0.000719 0.00565 5 24.7 3
1 msigdb__biocarta no2ill2 pathway 0.000719 0.00565 5 24.7 2
1 msigdb__biocarta tcytotoxic pathway 0.000719 0.00565 5 24.7 3
1 msigdb_ reactome eukaryotic translation elongation 3.03e-52 3.99e-49 70 114 4
1 msigdb_ reactome eukaryotic translation initiation 1.46e-50 1.28e-47 76 46 4
1 msigdb__reactome selenoamino acid metabolism 2.82e-48 1.24e-45 69 63.6 4
1 msigdb_ reactome response of eif2ak4 gen2 to amino acid defici.. 1.57e-46 4.6e-44 68 54.5 4
1 msigdb__reactome nonsense mediated decay nmd 1.86e-46 4.9e-44 70 45.2 4
1 msigdb__canonical__pathways eukaryotic translation elongation 3.03e-52 5.95e-49 70 114 4
1 msigdb__canonical__pathways eukaryotic translation initiation 1.46e-50 1.49e-47 76 46 4
1 msigdb__canonical__pathways kegg ribosome 1.51e-50 1.49e-47 68 109 4
1 msigdb__canonical__pathways selenoamino acid metabolism 2.82e-48 1.39e-45 69 63.6 4
1 msigdb__canonical pathways response of eif2ak4 gen2 to amino acid defici.. 1.57e-46 5.62e-44 68 54.5 4
1 msigdb__tf motifs acll8549 1 target genes 1.73e-11 4.69e-08 32 6.64 3
1 msigdb_ tf__motifs snrnp70 target genes 9.34e-05 0.022 16 4.07 2
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1 msigdb__tf__motifs dotll target genes 0.000139 0.0264 19 3.35 1
1 msigdb__tf__motifs perl target genes 0.000293 0.0454 7 11.6 2
1 msigdb__immunological__signatures gse22886 naive tcell vs dc up 1.27e-35 1.45e-31 60 26.3 4
1 msigdb__immunological signatures gse2405 Oh vs 24h a phagocytophilum stim neut.. 9.17e-24 1.75e-20 71 7.04 4
1 msigdb__immunological__signatures gse2405 Oh vs 9h a phagocytophilum stim neutr.. 2.76e-23 4.66e-20 67 7.37 4
1 msigdb__immunological__signatures gse3720 unstim vs pma stim vd2 gammadelta tce.. 4.37e-22 6.44e-19 43 15.3 4
1 msigdb__immunological _signatures gse22886 naive tcell vs nkcell up 1.06e-21 1.35e-18 41 16.5 2
2 GO.BP nuclear-transcribed mRNA catabolic process, n.. 3.76e-49 5.97e-45 66 48.2 4
2 GO.BP SRP-dependent cotranslational protein targeti.. 1.45e-46 5.63e-43 64 42.9 4
2 GO.BP cotranslational protein targeting to membrane 1.64e-45 4.33e-42 65 36 4
2 GO.BP protein targeting to ER 1.08e-41 1.56e-38 64 27.1 4
2 GO.BP nuclear-transcribed mRNA catabolic process 1.18e-41 1.56e-38 68 22.4 4
2 GO.MF structural constituent of ribosome 1.63e-41 3.01e-38 65 25.4 4
2 GO.MF rRNA binding 2.21e-07 4.64e-05 14 9.64 4
2 GO.MF signaling adaptor activity 0.00326 0.0482 5 8.26 2
2 GO.CC cytosolic ribosome 1.04e-49 1.03e-46 65 55.8 4
2 GO.CC ribosomal subunit 1.56e-39 1.03e-36 65 21.7 4
2 GO.CC cytosolic part 7.15e-37 2.36e-34 65 17.8 4
2 GO.CC cytosolic large ribosomal subunit 3.08e-33 7.62e-31 42 68.3 4
2 GO.CC large ribosomal subunit 3.38e-24 6.09e-22 42 16.9 4
2 KEGG Ribosome 3.91e-43 5.42e-40 65 29.1 4
2 KEGG Hematopoietic cell lineage 0.000703 0.0165 6 9.95 3
2 KEGG Primary immunodeficiency 0.00163 0.0297 5 11 2
2 msigdb__biocarta tcra pathway 0.0014 0.00955 4 26.3 3
2 msigdb__biocarta i17 pathway 0.00375 0.0189 4 13.2 2
2 msigdb__biocarta stathmin pathway 0.00784 0.0346 4 8.77 3
2 msigdb__biocarta csk pathway 0.00852 0.0354 3 19.6 3
2 msigdb__biocarta tcytotoxic pathway 0.00852 0.0354 3 19.6 3
2 msigdb_ reactome eukaryotic translation elongation 2.83e-53 7.45e-50 67 71.5 4
2 msigdb_ reactome selenoamino acid metabolism 1.04e-49 6.86e-47 65 55.8 4
2 msigdb__reactome nonsense mediated decay nmd 1.95e-48 1.03e-45 66 44.9 4
2 msigdb_ reactome eukaryotic translation initiation 1.13e-47 4.24e-45 70 32.5 4
2 msigdb_ reactome response of eif2ak4 gen2 to amino acid defici.. 8.16e-47 2.68e-44 65 40.9 4
2 msigdb__canonical__pathways eukaryotic translation elongation 2.83e-53 1.11e-49 67 71.5 4
2 msigdb__canonical__pathways selenoamino acid metabolism 1.04e-49 8.2e-47 65 55.8 4
2 msigdb__canonical _pathways kegg ribosome 1.51e-49 9.89e-47 64 60.1 4
2 msigdb__canonical__pathways nonsense mediated decay nmd 1.95e-48 1.09e-45 66 44.9 4
2 msigdb__canonical pathways eukaryotic translation initiation 1.13e-47 4.93e-45 70 32.5 4
2 msigdb__tf__motifs acll8549 1 target genes 3.71le-12 2.01e-08 29 7.66 3
2 msigdb_ tf _motifs psmbb target genes 1.27e-05 0.0075 27 3.1 1
2 msigdb__tf__motifs gtf2e2 target genes 1.38e-05 0.0075 23 3.45 1
2 msigdb__tf_motifs snrnp70 target genes 6.21e-05 0.0198 15 4.29 2
2 msigdb__tf_motifs perl target genes 0.000304 0.0458 7 9.33 2
2 msigdb__immunological _signatures gse42088 uninf vs leishmania inf dc 2h dn 8.15e-29 3.73e-25 55 14 3
2 msigdb__immunological signatures gse22886 naive tcell vs dc up 3.07e-27 1.02e-23 48 16.7 4
2 msigdb__immunological _signatures gse2405 Oh vs 9h a phagocytophilum stim neutr.. 5.92e-21 7.12e-18 57 7.29 4
2 msigdb__immunological _signatures gse2405 Oh vs 24h a phagocytophilum stim neut.. 9.65e-20 9.59e-17 59 6.43 4
2 msigdb__immunological signatures gse42088 uninf vs leishmania inf dc 4h dn 1.46e-19 1.39e-16 45 9.08 3
3 GO.BP SRP-dependent cotranslational protein targeti.. 7.2e-26 4.57e-23 48 15.2 4
3 GO.BP cotranslational protein targeting to membrane 1.16e-24 7.07e-22 48 13.4 4
3 GO.BP nuclear-transcribed mRNA catabolic process, n.. 6.55e-24 3.85e-21 48 12.5 4
3 GO.BP protein targeting to ER 3.41e-23 1.87e-20 48 11.7 4
3 GO.BP nuclear-transcribed mRNA catabolic process 7.33e-23 3.86e-20 53 9.49 4
3 GO.MF structural constituent of ribosome 6.72e-20 4.13e-17 49 8.37 4
3 GO.MF rRNA binding 9.83e-06 0.000825 14 5.95 4
3 GO.MF 5S rRNA binding 0.00176 0.0307 4 24.5 2
3 GO.MF kinase regulator activity 0.00251 0.0391 10 3.67 1
3 GO.CC cytosolic ribosome 4.61e-27 1.02e-24 49 16.3 4
3 GO.CcC cytosolic part 1.8e-24 3.56e-22 54 10.5 4
3 GO.CC ribosomal subunit 1.69e-19 2.57e-17 50 7.85 4
3 GO.CC cytosolic large ribosomal subunit 4.16e-17 4.85e-15 30 16 4
3 GO.CC large ribosomal subunit 7.22e-11 5.96e-09 30 6.2 4
3 KEGG Ribosome 1.06e-21 4.92e-19 50 9.48 4
3 msigdb__biocarta btg2 pathway 0.00283 0.017 3 Inf 1
3 msigdb__reactome eukaryotic translation elongation 1.54e-29 1.62e-27 51 18.8 4
3 msigdb_ reactome selenoamino acid metabolism 2.76e-28 2.79e-26 50 17.5 4
3 msigdb_ reactome response of eif2ak4 gen2 to amino acid defici.. 1.47e-26 1.43e-24 50 14.7 4
3 msigdb__reactome eukaryotic translation initiation 9.28e-26 8.72e-24 53 12.1 4
3 msigdb__reactome nonsense mediated decay nmd 2.22e-25 2.01e-23 50 13.2 4
3 msigdb__canonical _pathways eukaryotic translation elongation 1.54e-29 2.23e-27 51 18.8 4
3 msigdb__canonical__pathways kegg ribosome 3.16e-29 4.44e-27 50 19.2 4
3 msigdb__canonical__pathways selenoamino acid metabolism 2.76e-28 3.74e-26 50 17.5 4
3 msigdb__canonical pathways response of eif2ak4 gcn2 to amino acid defici.. 1.47e-26 1.92e-24 50 14.7 4
3 msigdb__canonical__pathways eukaryotic translation initiation 9.28e-26 1.18e-23 53 12.1 4
3 msigdb_ tf _motifs acl18549 1 target genes 2.03e-06 0.00163 22 4.23 3
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3 msigdb__immunological__signatures gse22886 naive bcell vs neutrophil up 5.09e-25 1.16e-21 49 13.3 4
3 msigdb__immunological signatures gsel0325 bcell vs myeloid up 1.15e-16 6.48e-14 30 14.8 4
3 msigdb__immunological _signatures gse29618 bcell vs monocyte up 1.84e-16 9.87e-14 33 11.5 3
3 msigdb__immunological signatures gsel0325 lupus bcell vs lupus myeloid up 9.14e-16 4.35e-13 32 11.1 5
3 msigdb__immunological_signatures gsel0325 lupus cd4 tcell vs lupus bcell dn 9.98e-14 3.56e-11 27 11.5 4
4 GO.BP regulation of tumor necrosis factor superfami.. 8.74e-10 2.48e-07 20 9.71 2
4 GO.BP regulation of tumor necrosis factor productio.. 1.81e-09 4.8e-07 19 9.96 2
4 GO.BP tumor necrosis factor superfamily cytokine pr.. 1.85e-09 4.81e-07 20 9.01 2
4 GO.BP tumor necrosis factor production 3.89e-09 9.5e-07 19 9.19 2
4 GO.BP phagocytosis 8.98e-09 2.01e-06 31 4.47 3
4 GO.MF CARD domain binding 0.000438 0.0144 4 Inf 2
4 GO.MF cytokine activity 0.000978 0.022 9 4.94 3
4 GO.MF amyloid-beta binding 0.00102 0.0222 5 14.9 2
4 GO.MF lipid transporter activity 0.00102 0.0222 5 14.9 1
4 GO.MF SH3 domain binding 0.00154 0.0279 10 4.03 1
4 GO.CC tertiary granule 2.23e-08 1.23e-06 23 5.84 3
4 GO.CC secretory granule membrane 8.52e-06 0.000268 26 3.29 4
4 GO.CC inflammasome complex 6.28e-05 0.0015 5 Inf 1
4 GO.CC primary lysosome 0.000223 0.0042 19 3.09 2
4 GO.CC azurophil granule 0.000223 0.0042 19 3.09 2
4 KEGG Phagosome 2.25e-07 4.23e-05 20 5.71 2
4 KEGG Fc gamma R-mediated phagocytosis 1.35e-05 0.000848 14 5.74 2
4 KEGG Chemokine signaling pathway 2.78e-05 0.00153 16 4.49 3
4 KEGG Natural killer cell mediated cytotoxicity 0.000133 0.00485 11 5.58 3
4 KEGG NOD-like receptor signaling pathway 0.000156 0.00539 17 3.49 2
4 msigdb__biocarta fmlp pathway 0.00241 0.015 5 9.95 1
4 msigdb__biocarta racl pathway 0.00304 0.0172 3 Inf 1
4 msigdb__biocarta i13 pathway 0.0109 0.0404 3 17.8 1
4 msigdb__biocarta nkcells pathway 0.0109 0.0404 3 17.8 2
4 msigdb_ reactome neutrophil degranulation 7.39e-08 3.81e-06 48 2.9 5
4 msigdb__reactome fcgamma receptor fcgr dependent phagocytosis 5.41e-05 0.00169 14 4.77 1
4 msigdb_ reactome leishmania infection 0.000106 0.00297 18 3.48 3
4 msigdb__reactome cell surface interactions at the vascular wal.. 0.000214 0.00527 11 5.15 1
4 msigdb__reactome parasite infection 0.000334 0.00764 11 4.78 2
4 msigdb__canonical__pathways neutrophil degranulation 7.39e-08 4.92e-06 48 2.9 5
4 msigdb__canonical _pathways kegg fc gamma r mediated phagocytosis 2.54e-06 0.000125 14 7.19 2
4 msigdb__canonical__pathways kegg chemokine signaling pathway 4.11e-05 0.0015 16 4.29 3
4 msigdb__canonical pathways fcgamma receptor fcgr dependent phagocytosis 5.41e-05 0.0018 14 4.77 2
4 msigdb__canonical__pathways leishmania infection 0.000106 0.00316 18 3.48 3
4 msigdb__immunological _signatures gsel0325 lupus cd4 tcell vs lupus myeloid dn 9.53e-19 8.38e-16 47 8.03 5
4 msigdb__immunological__signatures gsel0325 lupus bcell vs lupus myeloid dn 4.08e-18 3.38e-15 46 7.82 5
4 msigdb__immunological__signatures gsel0325 bcell vs myeloid dn 4.14e-18 3.38e-15 42 9.03 5
4 msigdb__immunological__signatures gse22886 naive cd8 tcell vs neutrophil dn 6.42e-18 4.81e-15 31 17.1 4
4 msigdb__immunological _signatures gse22886 naive cd8 tcell vs monocyte dn 9.91e-17 5.8e-14 47 6.68 5
5 GO.BP cytolysis 0.000532 0.0153 5 17.6 2
5 GO.BP regulation of T cell activation 0.00081 0.0199 15 3.11 5
5 GO.BP T cell differentiation 0.00102 0.0234 13 3.35 2
5 GO.BP positive regulation of leukocyte activation 0.00131 0.0276 14 3.06 4
5 GO.BP positive regulation of cell activation 0.00165 0.0316 14 2.97 4
5 GO.MF signaling adaptor activity 8.15e-06 0.000717 9 12.9 2
5 GO.MF SH3/SH2 adaptor activity 0.000235 0.00986 6 14.1 1
5 GO.MF molecular adaptor activity 0.000241 0.0099 13 4.09 1
5 GO.MF T cell receptor binding 0.000253 0.0101 4 Inf 1
5 GO.MF serine-type endopeptidase activity 0.000532 0.0169 5 17.6 2
5 GO.CC T cell receptor complex 6.94e-06 0.000229 8 19 2
5 GO.CC external side of plasma membrane 5.31e-05 0.00131 14 4.63 4
5 GO.CC plasma membrane receptor complex 0.000125 0.00273 9 7.14 1
5 GO.CC alpha-beta T cell receptor complex 0.00114 0.015 4 27.9 2
5 GO.CcC immunological synapse 0.00483 0.0405 6 5.28 3
5 KEGG T cell receptor signaling pathway 2.87e-07 4.42e-05 12 12.5 1
5 KEGG Thl and Th2 cell differentiation 5.56e-07 Te-05 10 18 1
5 KEGG Th17 cell differentiation 7.62e-06 0.000528 10 10.3 1
5 KEGG PD-L1 expression and PD-1 checkpoint pathway .. 2.87e-05 0.00153 10 7.98 1
5 KEGG Natural killer cell mediated cytotoxicity 5.1e-05 0.00236 10 7.18 3
5 msigdb__biocarta tcr pathway 1.78e-07 1.89e-05 10 24 3
5 msigdb__biocarta ctl pathway 4.83e-07 3.41e-05 7 Inf 2
5 msigdb__biocarta i112 pathway 3.45e-06 0.000104 7 49.7 2
5 msigdb__biocarta no2ill12 pathway 3.45e-06 0.000104 7 49.7 2
5 msigdb__biocarta tcra pathway 3.91e-06 0.000104 6 Inf 3
5 msigdb__reactome immunoregulatory interactions between a lymph.. 2.87e-07 1.4e-05 12 12.5 3
5 msigdb__reactome generation of second messenger molecules 2.12e-06 9.01e-05 8 28.5 2
5 msigdb_ reactome costimulation by the ¢d28 family Te-05 0.00207 9 8.04 1
5 msigdb_ reactome dapl2 signaling 8.76e-05 0.00248 6 21.2 1
5 msigdb__reactome pd 1 signaling 0.00017 0.00433 5 35.1 2
5 msigdb__canonical _pathways pid ¢d8 tcr downstream pathway 9.32e-10 7.18e-08 12 43.7 2
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5 msigdb__canonical__pathways pid il12 2pathway 5.29e-08 3.59e-06 13 13.6 1
5 msigdb__canonical_pathways tcr pathway 1.78e-07 1.11e-05 10 24 1
5 msigdb__canonical__pathways kegg t cell receptor signaling pathway 2.87e-07 1.71e-05 12 12.5 1
5 msigdb__canonical_pathways immunoregulatory interactions between a lymph.. 2.87e-07 1.71e-05 12 12.5 3
5 msigdb__immunological_signatures gse22886 naive cd8 tcell vs monocyte up 2.23e-20 2.37e-17 31 22.8 4
5 msigdb__immunological__signatures gse45739 unstim vs acd3 acd28 stim wt cd4 tce.. 3.61e-16 1.85e-13 30 12.6 2
5 msigdb__immunological _signatures gse3039 nkt cell vs alphaalpha cd8 tcell dn 1.99e-15 9.17e-13 29 12.1 4
5 msigdb__immunological__signatures gse45739 unstim vs acd3 acd28 stim nras ko cd.. 2.32e-15 1.06e-12 23 22.2 3
5 msigdb__immunological__signatures gse22886 naive tcell vs monocyte up 9.88e-15 4.03e-12 24 16.9 4
6 GO.BP lymphocyte mediated immunity 3.1e-05 0.00198 15 4.74 3
6 GO.BP axon guidance 0.000215 0.00843 8 8.23 2
6 GO.BP neuron projection guidance 0.000215 0.00843 8 8.23 2
6 GO.BP cellular response to ketone 0.000215 0.00843 8 8.23 1
6 GO.BP natural killer cell mediated immunity 0.000404 0.0132 8 7.05 1
6 GO.MF lyase activity 9.87e-05 0.00497 9 7.97 1
6 GO.MF serine-type endopeptidase activity 0.000305 0.0113 5 30.5 2
6 GO.CC external side of plasma membrane 0.00163 0.0195 12 3.39 4
6 KEGG Natural killer cell mediated cytotoxicity 0.000112 0.00432 11 5.71 3
6 KEGG Graft-versus-host disease 0.000305 0.0092 5 30.5 2
6 KEGG Lysine degradation 0.00289 0.0441 3 Inf 1
6 msigdb__biocarta set pathway 5.76e-05 0.000939 5 Inf 2
6 msigdb__biocarta dnafragment pathway 0.00289 0.017 3 Inf 2
6 msigdb__biocarta ctl pathway 0.01 0.0386 4 8.1 2
6 msigdb_ reactome immunoregulatory interactions between a lymph.. 0.000246 0.00582 10 5.65 3
6 msigdb__reactome interleukin 3 interleukin 5 and gm csf signal.. 0.000468 0.01 7 8.61 1
6 msigdb_ reactome interleukin receptor shc signaling 0.00181 0.0277 4 24.3 1
6 msigdb__canonical__pathways pid il2 statb pathway 3.14e-05 0.00118 7 21.5 2
6 msigdb__canonical_pathways set pathway 5.76e-05 0.0019 5 Inf 2
6 msigdb__canonical__pathways kegg natural killer cell mediated cytotoxicit.. 0.000112 0.00332 11 5.71 3
6 msigdb__canonical pathways pid cd8 tcr downstream pathway 0.000215 0.00548 8 8.23 2
6 msigdb__canonical _pathways immunoregulatory interactions between a lymph.. 0.000246 0.00603 10 5.65 3
6 msigdb__immunological _signatures gse45739 unstim vs acd3 acd28 stim nras ko cd.. 1.82e-18 1.57e-15 30 20.5 3
6 msigdb__immunological _signatures gse45739 unstim vs acd3 acd28 stim wt cd4 tce.. 1.13e-15 5.28e-13 34 9.81 2
6 msigdb__immunological__signatures £se26495 naive vs pdllow cd8 tcell dn 1.64e-11 3.74e-09 28 7.51 2
6 msigdb__immunological__signatures gse3039 nkt cell vs alphaalpha c¢d8 tcell dn 2.31le-11 5.14e-09 26 8.25 4
6 msigdb__immunological signatures gse24634 teff vs tconv day7 in culture up 1.16e-08 1.45e-06 16 11.4 3
7 GO.BP mRNA export from nucleus 2.65e-07 4.48e-05 27 7.57 2
7 GO.BP mRNA-containing ribonucleoprotein complex exp.. 2.65e-07 4.48e-05 27 7.57 2
7 GO.BP ribonucleoprotein complex localization 6.83e-07 9.43e-05 30 5.62 2
7 GO.BP ribonucleoprotein complex export from nucleus 6.83e-07 9.43e-05 30 5.62 2
7 GO.BP RNA export from nucleus 2.1e-06 0.000257 31 4.75 2
7 GO.MF unfolded protein binding 2.01e-05 0.00154 30 3.88 3
7 GO.MF pre-mRNA binding 0.000103 0.00497 15 8.29 1
7 GO.MF DNA-binding transcription activator activity,.. 0.000256 0.0101 31 2.88 1
7 GO.MF enhancer sequence-specific DNA binding 0.000318 0.0113 15 6.21 1
7 GO.MF heat shock protein binding 0.000351 0.0122 21 3.88 1
7 GO.CC spliceosomal complex 2.13e-11 1.83e-09 61 4.84 2
7 GO.CC nuclear speck 5.86e-09 3.63e-07 68 3.29 1
7 GO.CC catalytic step 2 spliceosome 1.57e-08 9.17e-07 35 6.6 2
7 GO.CC U2-type spliceosomal complex 7.26e-08 3.6e-06 33 6.21 2
7 GO.CC precatalytic spliceosome 9.31e-06 0.000279 21 7.01 2
7 KEGG Spliceosome 7.22e-11 2.5e-08 53 5.4 2
7 KEGG mRNA surveillance pathway 1.65e-05 0.000955 23 5.49 1
7 KEGG RNA transport 4.62e-05 0.00221 33 3.26 2
7 KEGG Estrogen signaling pathway 0.00141 0.0282 13 5.37 1
7 msigdb__biocarta sm pathway 0.000772 0.00584 11 9.07 2
7 msigdb__reactome processing of capped intron containing pre mr.. 2.12e-12 1.39e-10 75 4.28 2
7 msigdb_ reactome mrna splicing 2.32e-12 1.49e-10 69 4.67 2
7 msigdb_ reactome rna polymerase ii transcription termination 1.43e-08 7.5e-07 29 9.79 2
7 msigdb__reactome transport of mature transcript to cytoplasm 1.71e-07 8.47e-06 26 8.74 2
7 msigdb_ reactome attenuation phase 7.37e-05 0.00213 12 19.8 1
7 msigdb__canonical _pathways processing of capped intron containing pre mr.. 2.12e-12 1.94e-10 75 4.28 2
7 msigdb__canonical__pathways mrna splicing 2.32e-12 2.07e-10 69 4.67 2
7 msigdb__canonical_pathways kegg spliceosome 2.73e-11 2.28e-09 53 5.74 2
7 msigdb__canonical pathways rna polymerase ii transcription termination 1.43e-08 1le-06 29 9.79 2
7 msigdb__canonical__pathways transport of mature transcript to cytoplasm 1.71e-07 1.08e-05 26 8.74 2
7 msigdb_ tf _motifs hsf2 target genes 1.83e-08 3.31e-05 44 4.7 1
7 msigdb_ tf_motifs ppargcla target genes 2.32e-07 0.000314 24 10.1 1
7 msigdb__tf__motifs rgaannttc hsfl 01 1.6e-06 0.00163 45 3.33 1
7 msigdb__tf__motifs gccatnttg yyl q6 2.1e-06 0.00163 65 2.55 1
7 msigdb__tf__motifs yyl 02 4.47e-05 0.0151 32 3.36 1
7 msigdb__immunological__signatures gse3920 ifna vs ifng treated endothelial cell.. 2.81e-10 5.28e-08 37 9.02 1
7 msigdb__immunological signatures gsel7974 Oh vs 0.5h in vitro act cd4 tcell dn 2.46e-07 2.16e-05 30 6.32 1
7 msigdb__immunological__signatures gse41867 day8 vs dayl5 lemv clonel3 effector .. 2.46e-07 2.16e-05 30 6.32 1
7 msigdb__immunological _signatures gsel7974 2.5h vs 72h il4 and anti il12 act cd.. 3.13e-07 2.64e-05 41 4.1 1
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7 msigdb__immunological__signatures gsel7974 ctrl vs act il4 and anti il12 0.5h c.. 6.18e-07 4.84e-05 34 4.79 1
8 GO.BP cellular response to toxic substance 3.35e-07 5.37e-05 19 5.3 4
8 GO.BP tissue regeneration 9.52e-06 0.000808 7 21.2 1
8 GO.BP regulation of actin cytoskeleton organization 1.21e-05 0.000988 20 3.71 2
8 GO.BP regeneration 1.51e-05 0.00117 12 6.16 2
8 GO.BP cell junction assembly 1.51e-05 0.00117 12 6.16 2
8 GO.MF amide binding 1.69e-06 0.00024 16 5.56 1
8 GO.MF actin filament binding 3.24e-06 0.000344 15 5.61 1
8 GO.MF glutathione peroxidase activity 6.75e-05 0.00402 6 18.1 1
8 GO.MF peptide binding 9.18e-05 0.00497 12 4.81 2
8 GO.MF phospholipase inhibitor activity 0.000105 0.00497 4 Inf 1
8 GO.CC podosome 8.38e-06 0.000268 8 14.6 1
8 GO.CC cell-substrate adherens junction 0.000436 0.00745 27 2.31 4
8 GO.CC focal adhesion 0.000436 0.00745 27 2.31 4
8 GO.CC cell-substrate junction 0.000436 0.00745 27 2.31 4
8 GO.CcC cell cortex 0.000444 0.00746 15 3.23 1
8 KEGG Glutathione metabolism 6.38e-05 0.00276 8 9.1 2
8 KEGG Salmonella infection 7.83e-05 0.00329 21 3.05 2
8 KEGG Fluid shear stress and atherosclerosis 0.000327 0.00928 11 4.39 3
8 KEGG Transcriptional misregulation in cancer 0.000571 0.0144 11 4.03 1
8 KEGG Apoptosis 0.000667 0.0159 13 3.42 1
8 msigdb__biocarta hivnef pathway 0.000476 0.00537 9 5.13 2
8 msigdb__biocarta raccycd pathway 0.00874 0.0356 4 7.16 1
8 msigdb__biocarta death pathway 0.0134 0.0458 5 4.49 2
8 msigdb__reactome response to elevated platelet cytosolic ca2 7.64e-07 3.4e-05 14 7.26 3
8 msigdb_ reactome gpcr ligand binding 4.7e-05 0.00159 12 5.27 4
8 msigdb_ reactome platelet activation signaling and aggregation 6.6e-05 0.00202 17 3.61 4
8 msigdb__reactome leishmania infection 0.000117 0.00325 15 3.77 3
8 msigdb_ reactome ephb mediated forward signaling 0.000181 0.00457 8 7.28 3
8 msigdb__canonical pathways response to elevated platelet cytosolic ca2 7.64e-07 4.06e-05 14 7.26 3
8 msigdb__canonical pathways gpcr ligand binding 4.7e-05 0.00166 12 5.27 4
8 msigdb__canonical _pathways platelet activation signaling and aggregation 6.6e-05 0.00214 17 3.61 4
8 msigdb__canonical _pathways leishmania infection 0.000117 0.00344 15 3.77 3
8 msigdb__canonical__pathways ephb mediated forward signaling 0.000181 0.00477 8 7.28 3
8 msigdb__tf__motifs srf 01 9.52e-06 0.00646 7 21.2 1
8 msigdb__tf motifs apl q6 1.78e-05 0.00877 14 5 1
8 msigdb__tf motifs apl q4 0.00026 0.0428 13 3.87 1
8 msigdb__immunological signatures gse29618 bcell vs mdc day7 flu vaccine dn 2.58e-17 1.73e-14 41 7.6 5
8 msigdb__immunological signatures gse29618 bcell vs mdc dn 2.68e-17 1.78e-14 44 6.92 4
8 msigdb__immunological _signatures gse24634 il4 vs ctrl treated naive cd4 tcell .. 2.95e-13 9.62e-11 25 10.2 5
8 msigdb__immunological__signatures gse22886 naive tcell vs dc dn 8.79e-12 2.11e-09 32 5.85 3
8 msigdb__immunological signatures gse22886 naive cd8 tcell vs dc dn 2.5e-11 5.53e-09 33 5.36 6
9 GO.BP ribosome biogenesis 1.41e-20 6.2e-18 101 5.41 4
9 GO.BP rRNA metabolic process 1.45e-14 5.36e-12 74 4.93 4
9 GO.BP rRNA processing 1.34e-13 4.85e-11 69 4.88 4
9 GO.BP RNA localization 4.5e-10 1.32e-07 53 4.43 2
9 GO.BP ribonucleoprotein complex assembly 2.79e-09 6.92e-07 62 3.47 5
9 GO.MF ribonucleoprotein complex binding 2.26e-07 4.64e-05 33 4.98 2
9 GO.MF structural constituent of ribosome 5.27e-07 9.11e-05 70 2.51 4
9 GO.MF unfolded protein binding 2.16e-06 0.000284 30 4.51 3
9 GO.MF ribosome binding 6.64e-05 0.00402 11 21.1 1
9 GO.MF translation factor activity, RNA binding 7.6e-05 0.00425 24 3.88 1
9 GO.CC preribosome 1.14e-10 9.02e-09 33 10.9 1
9 GO.CC chaperone complex 3.23e-07 1.49e-05 14 Inf 3
9 GO.CC catalytic step 2 spliceosome 4.84e-07 2.18e-05 32 4.83 2
9 GO.CC ribosomal subunit 1.23e-06 5.39e-05 73 2.37 4
9 GO.CC spliceosomal complex 2.27e-06 8.83e-05 46 3.03 2
9 KEGG Spliceosome 2.44e-07 4.23e-05 45 3.57 2
9 KEGG Ribosome 1.27e-06 0.00013 62 2.58 4
9 KEGG Ribosome biogenesis in eukaryotes 3.46e-06 0.000266 25 5.41 1
9 KEGG RNA transport 3.36e-05 0.00167 38 2.86 2
9 msigdb__biocarta sm pathway 2.76e-06 0.000104 12 Inf 2
9 msigdb__biocarta eif pathway 0.00535 0.0258 10 4.78 1
9 msigdb__biocarta mhc pathway 0.0142 0.0472 4 Inf 1
9 msigdb_ reactome translation 6.91e-12 4.32e-10 110 2.86 4
9 msigdb_ reactome rrna processing 7.86e-12 4.81e-10 80 3.58 4
9 msigdb_ reactome processing of capped intron containing pre mr.. 1.15e-09 6.42e-08 67 3.4 2
9 msigdb_ reactome mrna splicing 5.98e-09 3.28e-07 59 3.49 2
9 msigdb_ reactome metabolism of amino acids and derivatives 3.34e-07 1.59e-05 74 2.49 4
9 msigdb__canonical _pathways translation 6.91e-12 6.03e-10 110 2.86 4
9 msigdb__canonical__pathways rrna processing 7.86e-12 6.71e-10 80 3.58 4
9 msigdb__canonical__pathways processing of capped intron containing pre mr.. 1.15e-09 8.67e-08 67 3.4 2
9 msigdb__canonical_pathways mrna splicing 5.98e-09 4.35e-07 59 3.49 2
9 msigdb__canonical__pathways metabolism of amino acids and derivatives 3.34e-07 1.96e-05 T4 2.49 4
9 msigdb_ tf _motifs mycmax 01 2.87e-05 0.013 33 3.22 1



9 msigdb__tf__motifs sgegssaaa e2fldp2 01 3.24e-05 0.0135 21 5.08 1
9 msigdb__tf motifs e2fl g6 01 3.74e-05 0.0145 24 4.23 1
9 msigdb__tf _motifs epcl target genes 4.03e-05 0.0146 56 2.26 1
9 msigdb__immunological signatures gse22886 unstim vs il12 stim nkcell dn 4.2e-17 2.63e-14 66 7.55 1
9 msigdb__immunological_signatures gse22886 unstim vs il15 stim nkcell dn 4.2e-17 2.63e-14 66 7.55 2
9 msigdb__immunological__signatures gse37532 treg vs tconv pparg ko cd4 tcell fro.. 4.77e-15 2.09e-12 63 6.44 1
9 msigdb__immunological _signatures gse24634 treg vs tconv post day3 il4 conversi.. 7.35e-14 2.69e-11 51 7.92 3
9 msigdb__immunological__signatures £se21927 spleen c57bl6 vs el4 tumor balbc mon.. 1.2e-13 4.23e-11 67 5.08 1
10 GO.BP osteoclast differentiation 2.01le-05 0.00144 8 12.8 2
10 GO.BP bone remodeling 4.85e-05 0.00277 6 23.8 1
10 GO.BP neutrophil activation involved in immune resp.. 5.19e-05 0.00292 31 2.57 5
10 GO.BP neutrophil degranulation 5.19e-05 0.00292 31 2.57 5
10 GO.BP regulation of endocytosis 6.53e-05 0.0035 14 4.41 3
10 GO.MF transition metal ion transmembrane transporte.. 0.00149 0.0276 3 Inf 1
10 GO.CC secretory granule membrane 2.8e-06 0.000105 22 3.97 4
10 GO.CC specific granule 0.000104 0.00236 12 4.88 3
10 GO.CC specific granule membrane 0.00096 0.0134 8 5.33 2
10 GO.CC membrane raft 0.00357 0.0332 13 2.77 2
10 GO.CC membrane microdomain 0.00357 0.0332 13 2.77 2
10 KEGG Osteoclast differentiation 0.000636 0.0155 10 4.47 3
10 KEGG TNF signaling pathway 0.00155 0.0292 9 4.24 2
10 KEGG Adipocytokine signaling pathway 0.00181 0.0306 6 6.79 1
10 KEGG Lysosome 0.00279 0.0435 9 3.79 2
10 msigdb__biocarta tid pathway 0.0125 0.0441 3 11.7 1
10 msigdb__reactome neutrophil degranulation 4.44e-05 0.00154 31 2.6 5
10 msigdb_ reactome interleukin 10 signaling 0.000148 0.00388 8 8.01 3
10 msigdb_ reactome interleukin 4 and interleukin 13 signaling 0.00096 0.0169 8 5.33 2
10 msigdb__canonical__pathways neutrophil degranulation 4.44e-05 0.0016 31 2.6 5
10 msigdb__canonical__pathways interleukin 10 signaling 0.000148 0.00405 8 8.01 3
10 msigdb__canonical pathways pid integrin a9bl pathway 0.000168 0.0045 4 Inf 1
10 msigdb__canonical pathways pid upa upar pathway 0.000327 0.00755 5 19.7 2
10 msigdb__canonical_pathways kegg amyotrophic lateral sclerosis als 0.000593 0.012 6 9.52 1
10 msigdb__tf__motifs nrObl target genes 9.09e-05 0.022 15 3.98 1
10 msigdb__immunological__signatures gse6269 flu vs staph aureus inf pbmc dn 2.7e-23 4.66e-20 39 16.4 5
10 msigdb__immunological__signatures gsel0325 lupus bcell vs lupus myeloid dn 1.07e-16 6.16e-14 35 9.59 5
10 msigdb__immunological _signatures gsel0325 lupus cd4 tcell vs lupus myeloid dn 6.1e-16 3.03e-13 35 8.8 5
10 msigdb__immunological signatures gse34156 untreated vs 6h tlrl tlr2 ligand tre.. 7.38e-16 3.59e-13 32 10.1 5
10 msigdb__immunological signatures gse34156 tlrl tlr2 ligand vs nod2 and tlrl tl.. 8.75e-15 3.6e-12 33 8.42 5
11 GO.BP platelet degranulation 1.84e-05 0.00137 8 9.21 3
11 GO.BP platelet activation 0.000424 0.0138 6 7.76 2
11 GO.BP regulation of transmembrane transporter activ.. 0.000645 0.0178 5 9.32 1
11 GO.BP response to steroid hormone 0.000647 0.0178 8 5.01 1
11 GO.BP regulation of transporter activity 0.000847 0.0206 5 8.65 3
11 GO.MF amyloid-beta binding 0.00346 0.0497 3 14.1 2
11 GO.CC platelet alpha granule 2.07e-07 9.99e-06 8 20.4 2
11 GO.CC platelet alpha granule lumen 6.15e-06 0.000206 6 21.1 1
11 GO.CC stress fiber 0.00131 0.0164 3 23.5 2
11 GO.CcC contractile actin filament bundle 0.00131 0.0164 3 23.5 2
11 GO.CC sarcomere 0.00174 0.0205 5 7.11 1
11 msigdb_ reactome platelet activation signaling and aggregation 1.09e-05 0.000409 11 6.44 4
11 msigdb__reactome response to elevated platelet cytosolic ca2 5e-05 0.00164 8 7.78 3
11 msigdb__reactome formation of fibrin clot clotting cascade 0.000677 0.0133 3 35.3 1
11 msigdb_ reactome neurotransmitter receptors and postsynaptic s.. 0.0036 0.0476 4 7.96 1
11 msigdb__canonical__pathways platelet activation signaling and aggregation 1.09e-05 0.00046 11 6.44 4
11 msigdb__canonical__pathways response to elevated platelet cytosolic ca2 5e-05 0.00174 8 7.78 3
11 msigdb__canonical_pathways formation of fibrin clot clotting cascade 0.000677 0.013 3 35.3 1
11 msigdb__canonical__pathways neurotransmitter receptors and postsynaptic s.. 0.0036 0.0427 4 7.96 1
11 msigdb__immunological _signatures gse45365 healthy vs mcmv infection ¢d11b dc d.. 9.87e-10 1.64e-07 8 67.9 1
11 msigdb__immunological signatures gse9006 healthy vs type 1 diabetes pbmc at dx.. 4.31e-08 4.67e-06 14 8.66 1
11 msigdb__immunological__signatures gsell057 pbmc vs mem cd4 tcell up 5.32e-07 4.23e-05 10 10.9 6
11 msigdb__immunological__signatures gse45365 wt vs ifnar ko bcell memv infection .. 1.77e-06 0.000119 6 29.6 1
11 msigdb__immunological signatures gse45365 bcell vs c¢d8 tcell dn 1.77e-06 0.000119 6 29.6 1
12 GO.BP antibiotic catabolic process 0.000192 0.00782 8 9.74 2
12 GO.BP protein folding 0.000272 0.0101 26 2.54 2
12 GO.BP RNA localization to Cajal body 0.000324 0.0114 7 11.3 2
12 GO.BP telomerase RNA localization to Cajal body 0.000324 0.0114 7 11.3 2
12 GO.BP telomerase RNA localization 0.000324 0.0114 7 11.3 2
12 GO.MF unfolded protein binding 0.000435 0.0144 18 3.07 3
12 GO.MF oxidoreductase activity, acting on peroxide a.. 0.000457 0.0148 9 6.27 3
12 GO.MF peroxiredoxin activity 0.000773 0.0193 5 24.2 1
12 GO.MF peptide binding 0.00102 0.0222 13 3.54 2
12 GO.MF antioxidant activity 0.00122 0.0243 10 4.44 3
12 GO.CC chaperonin-containing T-complex 0.000154 0.00314 6 29.1 2
12 GO.CC chaperone complex 0.00076 0.0116 7 8.51 3
12 GO.CC peptidase complex 0.00295 0.0294 15 2.73 1
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12 GO.CC zona pellucida receptor complex 0.00379 0.0343 4 19.3 2
12 GO.CC proteasome core complex, beta-subunit complex 0.00379 0.0343 4 19.3 1
12 msigdb_ reactome formation of tubulin folding intermediates by.. 0.000324 0.00748 7 11.3 2
12 msigdb_ reactome folding of actin by cct tric 0.000525 0.0109 6 14.6 2
12 msigdb__reactome bbsome mediated cargo targeting to cilium 0.000773 0.014 5 24.2 2
12 msigdb__reactome detoxification of reactive oxygen species 0.0014 0.0226 9 4.87 3
12 msigdb__canonical _pathways formation of tubulin folding intermediates by.. 0.000324 0.00755 7 11.3 2
12 msigdb__canonical__pathways folding of actin by cct tric 0.000525 0.0108 6 14.6 2
12 msigdb__canonical__pathways bbsome mediated cargo targeting to cilium 0.000773 0.0134 5 24.2 2
12 msigdb__canonical__pathways detoxification of reactive oxygen species 0.0014 0.0216 9 4.87 3
12 msigdb__canonical__pathways kegg glycerolipid metabolism 0.00379 0.0443 4 19.3 1
12 msigdb__immunological signatures gse29618 monocyte vs pdc dn 3.28e-25 8.32e-22 50 15 2
12 msigdb__immunological signatures gse29618 bcell vs pdc dn 3.51e-23 5.72e-20 56 9.58 2
12 msigdb__immunological signatures gse29618 monocyte vs pdc day7 flu vaccine dn 6.06e-22 8.4e-19 51 10.2 2
12 msigdb__immunological__signatures gse29618 pdc vs mdc up 7.53e-18 5.46e-15 46 8.16 2
12 msigdb__immunological_signatures gse29618 bcell vs pdc day7 flu vaccine dn 3.8e-17 2.48e-14 48 7.12 3
13 GO.BP gas transport 1.27e-09 3.47e-07 5 Inf 1
13 GO.BP oxygen transport 1.27e-09 3.47e-07 5 Inf 1
13 GO.BP cofactor catabolic process 2.79e-09 6.92e-07 7 54.4 1
13 GO.BP hydrogen peroxide catabolic process 1.62e-08 3.53e-06 6 67.1 2
13 GO.BP drug transport 5.15e-08 9.85e-06 6 50.5 1
13 GO.MF oxygen carrier activity 1.27e-09 4.17e-07 5 Inf 1
13 GO.MF haptoglobin binding 1.27e-09 4.17e-07 5 Inf 1
13 GO.MF oxygen binding 7.51e-09 1.98e-06 5 318 1
13 GO.MF molecular carrier activity 5.43e-07 9.11e-05 5 53.8 1
13 GO.MF organic acid binding 8.53e-07 0.000131 6 26.9 1
13 GO.CC hemoglobin complex 1.31e-10 9.98e-09 6 400 1
13 GO.CC haptoglobin-hemoglobin complex 1.27e-09 8.1e-08 5 Inf 1
13 GO.CC blood microparticle 1.24e-05 0.00036 5 23.2 1
13 GO.CC endocytic vesicle lumen 0.00017 0.00336 3 45.2 1
13 GO.CC inclusion body 0.002 0.0233 3 15.1 1
13 KEGG Malaria 5.44e-06 0.000397 4 62.3 1
13 KEGG African trypanosomiasis 9.81e-05 0.004 3 60.1 1
13 KEGG Porphyrin and chlorophyll metabolism 0.00017 0.00573 3 45.2 1
13 msigdb__biocarta ahsp pathway 1.27e-09 2.69e-07 5 Inf 1
13 msigdb_ reactome erythrocytes take up oxygen and release carbo.. 8.17e-08 4.13e-06 4 Inf 1
13 msigdb_ reactome erythrocytes take up carbon dioxide and relea.. 4.04e-07 1.86e-05 4 247 1
13 msigdb_ reactome scavenging of heme from plasma 5.08e-06 0.000209 3 Inf 1
13 msigdb__reactome metabolism of porphyrins 4.96e-05 0.00164 3 89.9 1
13 msigdb_ reactome binding and uptake of ligands by scavenger re.. 0.000397 0.00887 3 30.2 1
13 msigdb__canonical__pathways ahsp pathway 1.27e-09 9.4e-08 5 Inf 1
13 msigdb__canonical__pathways erythrocytes take up oxygen and release carbo.. 8.17e-08 5.35e-06 4 Inf 1
13 msigdb__canonical__pathways erythrocytes take up carbon dioxide and relea.. 4.04e-07 2.3e-05 4 247 1
13 msigdb__canonical _pathways scavenging of heme from plasma 5.08e-06 0.000232 3 Inf 1
13 msigdb__canonical__pathways metabolism of porphyrins 4.96e-05 0.00174 3 89.9 1
13 msigdb__tf _motifs phb2 target genes 0.000165 0.0289 4 19.2 1
13 msigdb__immunological signatures gse34205 rsv vs flu inf infant pbmc up 3.7e-27 1.13e-23 19 154 1
13 msigdb__immunological signatures gse34205 healthy vs rsv inf infant pbmc dn 1.11e-20 1.26e-17 17 69.5 2
13 msigdb__immunological__signatures gse6269 flu vs strep pneumo inf pbmc dn 6.17e-07 4.84e-05 6 28.9 2
13 msigdb__immunological signatures gse21546 sapla ko vs sapla ko and elkl ko ant.. 1.63e-05 0.000779 5 21.6 1
13 msigdb__immunological signatures gse21379 tfh vs non tfh sap ko cd4 tcell up 7.76e-05 0.00285 5 14.7 1
14 GO.BP response to molecule of bacterial origin 2.68e-10 8.5e-08 27 5.86 4
14 GO.BP response to lipopolysaccharide 2.68e-10 8.5e-08 27 5.86 4
14 GO.BP cellular response to molecule of bacterial or.. 8.21e-09 1.89e-06 20 6.66 4
14 GO.BP cellular response to lipopolysaccharide 8.21e-09 1.89e-06 20 6.66 4
14 GO.BP myeloid leukocyte migration 1.9e-08 4.03e-06 18 7.15 3
14 GO.MF cytokine receptor binding 3.83e-05 0.00253 12 5.3 1
14 GO.MF chemokine activity 0.000877 0.02 5 10.6 2
14 GO.MF CCR chemokine receptor binding 0.000877 0.02 5 10.6 2
14 GO.MF chemokine receptor binding 0.00109 0.0229 6 7.12 2
14 GO.MF cytokine activity 0.0012 0.0243 8 4.79 3
14 GO.CC cell-cell adherens junction 0.000877 0.0125 5 10.6 2
14 GO.CC extrinsic component of membrane 0.00243 0.0266 9 3.74 3
14 GO.CC tertiary granule 0.00267 0.0281 11 3.15 3
14 GO.CC secretory granule membrane 0.00409 0.0361 15 2.46 4
14 GO.CC extrinsic component of plasma membrane 0.00584 0.0459 6 4.57 2
14 KEGG TNF signaling pathway 2.01e-06 0.000174 12 7.83 2
14 KEGG IL-17 signaling pathway 1.1e-05 0.000725 9 9.81 2
14 KEGG Rheumatoid arthritis 1.51e-05 0.000909 11 6.73 3
14 KEGG Tuberculosis 5.48e-05 0.00245 13 4.65 3
14 KEGG Amoebiasis 0.000128 0.00478 7 9.41 1
14 msigdb__biocarta illr pathway 2.88e-05 0.000557 6 21.4 1
14 msigdb__biocarta death pathway 0.00516 0.0255 4 8.44 2
14 msigdb__biocarta eponfkb pathway 0.0059 0.0278 3 15.7 1
14 msigdb__biocarta nthi pathway 0.011 0.0404 3 10.5 1
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14
14
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14
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msigdb__biocarta
msigdb__reactome

msigdb_ reactome

msigdb_ reactome
msigdb__reactome

msigdb_ reactome
msigdb__canonical _pathways
msigdb__canonical__pathways
msigdb__canonical__pathways
msigdb__canonical pathways
msigdb__canonical__pathways
msigdb_ tf _motifs
msigdb__immunological _signatures
msigdb__immunological signatures
msigdb__immunological__signatures
msigdb__immunological__signatures

msigdb__immunological__signatures

hivnef pathway

neutrophil degranulation

purinergic signaling in leishmaniasis infecti..
signaling by interleukins

toll like receptor cascades

class a 1 rhodopsin like receptors

naba secreted factors

neutrophil degranulation

illr pathway

purinergic signaling in leishmaniasis infecti..
kegg nod like receptor signaling pathway

cebp q2

gse9988 low lps vs vehicle treated monocyte u..
gse9988 anti treml vs anti treml and Ips mono..
gse9988 anti trem1l vs low lps monocyte dn
gse9988 anti treml vs Ips monocyte dn
gse36888 untreated vs il2 treated stat5 ab kn..

0.0129
1.76e-05
2.88e-05
4.61e-05
5.18e-05
0.000136
8.38e-08
1.76e-05
2.88e-05
2.88e-05
3.74e-05
9.97e-05
3.46e-24
6.64e-24
2.54e-22
3.41e-22
7.74e-22

0.045
0.000651
0.00104
0.00158
0.00168
0.00369
5.4e-06
0.000727
0.00114
0.00114
0.00139
0.0225
7.19e-21
1.32e-20
4e-19
5.19e-19
1.01e-18

5
30
6
25
12
10
12
30
6
6
8
8
38
40
40
41
34

4.41
2.78
21.4
2.87
5.09
5.46
12.1
2.78
21.4
21.4
9.62
7.87
16.6
14.5
12.5
11.8
16.5
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Table 1: The top (lowest p-value) genesets found (uniquely) in each cluster
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14 With-in cluster comparison of conditions

Genes differentially expressed between the conditions within each cluster were identified. Full results are avaliable
as a tab delimited text file.
Key parameters are:

e Conservation factor: None

ncells CTRL ncells. STIM n_de_ genes

0 2026 2060 1026
1 1048 1610 322
2 811 875 302
3 445 639 525
4 515 543 870
5 346 461 365
6 305 322 508
7 275 290 489
8 290 221 1096
9 164 154 483
10 129 o7 809
11 97 87 412
12 a0 80 869
13 22 29 47
14 25 23 471

Table 2: summary of clusters by condition
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14.1 Number of cells within each cluster

2000

1500 -
variable
ncells CTRL
1000 - . -
1 ncells_STIM
500_ I|I

cluster

number of cells

Figure 99: The numbers of cells of each condition found in the clusters
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14.2 Summary of the top within-cluster differentially expressed genes
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Figure 100: Numbers of genes differential expressed between the conditions within each clusters
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Figure 101: Genes differential expressed between the conditions within one or more clusters
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14.3 Summary of differentially expressed genes per cluster

14.3.1 Summary of numbers of DE genes per-cluster
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Figure 102: Numbers of differentially expressed genes (adjusted p-value < 0.05, fold change > 2) per cluster
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14.4 Cluster 0: summary plots
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Figure 103: Differential expression summary plots for cluster 0
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14.5 Cluster 0 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 0
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14.6  Cluster 0 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 0
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14.7

1004

Cluster 1: summary plots
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Figure 106: Differential expression summary plots for cluster 1
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14.8 Cluster 1 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 1
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14.9 Cluster 1 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 1
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14.10

Cluster 2: summary plots
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Figure 109: Differential expression summary plots for cluster 2
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14.11  Cluster 2 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 2
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14.12 Cluster 2 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 2
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14.13 Cluster 3: summary plots
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Figure 112: Differential expression summary plots for cluster 3
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14.14 Cluster 3 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 3
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14.15 Cluster 3 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 3
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Figure 115: Differential expression summary plots for cluster 4
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14.17  Cluster 4 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 4
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14.18 Cluster 4 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 4
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Cluster 5: summary plots
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Figure 118: Differential expression summary plots for cluster 5
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14.20 Cluster 5 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 5
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14.21  Cluster 5 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 5
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14.22  Cluster 6: summary plots
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Figure 121: Differential expression summary plots for cluster 6
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14.23 Cluster 6 violin plots: positively differentially expressed genes

RPS2

Expression Level
— w;m
Expression Level
- w o
Expression Level
—_ w o,
Expression Level
- w o

& & & &
Identity Identity Identity |dentity

RPL5

Expression Level
—- w o
Expression Level
- w o
Expression Level
- w o
Expression Level
- w o

Y N N N ™ @ N @
&8 &8 &8 &8
Identity Identity Identity Identity

FGFBP2

Expression Level
- w o
Expression Level
- w o
Expression Level
—_ wo,m
Expression Level
- w o,

Identity Identity Identity |dentity
RPL13A

Expression Level
—- w o
Expression Level
- wo
Expression Level
- wo,
Expression Level
- wo

<& é\\@ & %«\@ & 6,\\@ & %@
Identity Identity Identity Identity

(a

~—

Top positively differentially expressed genes ordered by p-value, cluster: 6

2 S100A4 5 HOPX 3 SEPT9 [ RAMP1

85 8. %5 8

&3 53 &3 &3

2 a 2 9?2

0 1 g1 : 0 1 g 1

g« N § & i & & i & &
Identity Identity Identity Identity

g ITM2A g SNHGS8 g FGR g ITGB2

5 — | —

53 55 53 55

0 1 , , g4 , , 0 1 , , 01 , ,

G« & J & 5 & N i & N
Identity Identity Identity Identity

g ITM2C g EIF3L g S100A6 g CXXC5

35 2 35 o

e} S5 o3 S

A & A : &

g1 - ] g 1 - : g 1 g 1

5« N § & i & & i & &
Identity Identity Identity |dentity

g EEF1A1 g PRDX5 g KRT86 g MAP2K3

15 —1g5 15 |

53 53 53 53

@ & @ A

[0 [0} [0 (0]

;<._' 1 N\ N é‘ 1 N N é 1 \/ @ ;—% 1 \/ @

n 6& N i O«‘?‘ EN i 6& IS i 6& &
Identity Identity Identity Identity

(b) Additional positively differentially expressed genes ordered by fold change, cluster: 6
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14.24  Cluster 6 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 6
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Figure 124: Differential expression summary plots for cluster 7
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14.26  Cluster 7 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 7
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14.27  Cluster 7 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 7
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14.28 Cluster 8: summary plots
CXCL1TNFSF10 HEFFRSAD2
CXCL1LZy WX~ IFIT2
«ISG15 /A/ .
IFITM3~APGBECBALY6E
1
751 IF
S75 >3
'cg io» ‘I
] - F%'F‘I\fs
S 2 50 BPISY APLY
€ oo IFIT3N APOBEC3A g ) e A‘ PFN1
5 IFITM3 N * RBLe~“RPL10
]
S CXCL10 2 Santle
‘ 5 251 CDQ\INSIG1
© APOBEC3B” ILI‘RZ
-400 1 CD14J|’I\IL1B
ISG15 S100A8
17 0 1
1
0 100 200 300 400 500 -400 -200 0
expression level (log2) fold change (log2)
4. .
c IFIT8IX] LY6E |
|F§:‘:§ Fi —IFTNg !
cD14 2 !
\IL1B CXCL11 \RSARg. I£16  Sgys !
2 v IL,1R2 ‘”-8 RPL3 APOBEC3A . 1
_ Sitone. GDo”INSIGT | &7 . % !
& 00AS8 S o RPL6 — ° e o © ° I
g RPL7“RRSBA & L ¢«
T A e e e e e e e e e e e e L oo _ X . * o ° .
g ° RPL o RPL6
g RRLIGYPANT 2 s0- TR .Rplﬂs\;‘RPL"
S “.';1‘;"-ISG15 z .. e o, CPFNiRpocus
P o ..- ° .: . o, L
s HI 3 ° ° . APL1O - IL8
8 AL g e .k ’RﬁL .
g APOBEC3B . N 1;{6'5 Z 25 APOBECSB lNlJSIG1 " “*cpo
4 ©
4 ) KE;T;B A 12 LiR2, 1L1B
1
iNFsg i 2% ©CD14
. IFIT2 | S100A8
61 oxcli1- CXCL10 01 :
2 3 4 5 6 -6 -4 2 0 2
percent cells (log2) percent change (log2)
PFN1\ RPL10
OAS1 RPL15~BPISJRPLZ-RPLG
= IFIT2  ,RSAD2 RPS3A7 < < RPL10A
(YR ey - _
g 'Y|FTT<'“':"E‘;GE_'RP5B/= A%RPM
= . MX1 ° (
o YBX1 -log10(get(p_col
5 cxelfin\ BiTvs g10(get(p_col))
[}
8 TNFSF10  APOBEC3A 75
%-200- 1
c 50
5
= *CXCL10 25
<
o
-400 4
L]
6 -4 2 0 2 4

change in frequency (log2)

Figure 127: Differential expression summary plots for cluster 8

142



14.29 Cluster 8 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 8
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14.30 Cluster 8 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 8
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14.31 Cluster 9: summary plots
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Figure 130: Differential expression summary plots for cluster 9
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14.32 Cluster 9 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 9
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14.33 Cluster 9 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 9
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14.34

Cluster 10:

summary plots

R RSAD2—INFSF10. o IRIT3~IFIT1
FTL IFIT
CXCL10 2&“”
30 1 APGBECSA‘ ,|D. TSLY6E
300 4 S100A8 . o !
S Sais IFITMS 1
& ) CCL..
(@] - o |
o g -.'l
@ 5 20 1 . )
0 @ o]
E ?Q. ° -t
s ° RPLO, IL8 »
ke] ] a |¢ FTL
xS @ . RPL6\S1 |ACTB BENS
-300 1 Q © " CD14
DO oXCL10 APOBECSB. Iy
CDYRN
RGCC
ISG15 ALOXSAF’A\.
’ 01 $100A8
1
0 200 400 -300 0 300
expression level (log2) fold change (log2)
] .CD9 IFITFIT3 TNFSF10 |
5.0 , . » { .
ALOX5AP «RSAD2 JFTow LYEE 5
LB 304 cxCL111DO1 o~ APOBEG3A
IL8 ° IFITM3 1
25 cD14” > ER = cCLs ° M 1
a 14 IER3 e 77 oxclL1o  ISG15
2 RGGGC, RPL6 g . . '
[ - L)
° S100A8. PENt~/ACTB — . e !
g 00 === === === = = == = =T BPLTO= Ly — % 201 : 1
g FTH1 3 . . |
< &85 > . . ;
© s a .o FTY
= . ofFTM3  FTL 3 L2,k Yy ACTB ,
8 251 sd{’@_ﬁ%CSA L < T RPLIG Pre I
g APOBEC3B o ove 310 O
Q z ° ko] 7 IER3 cD14
o ®TNFSF10eIFIT2 © v e
L] a . PHN1 RGCC S CD
5.0 . coe N\ 'Pof APOBEC3B b ¥ iLie o
cxcLii IFiTs’ RSAD2 S10048 AL OX5AP
IFIT1 01 X
2 3 4 5 6 -5.0 25 0.0 25 5.0
percent cells (log2) percent change (log2)
#FTL
o 300 1
D
S
S ACTB -log10(get(p_col))
é IFITA IFIT2 RPL10. /AFN1 L8 %
—_ 4 =Ta T =A VoY 4~ N . LY
s °1 47T m «‘:“."’--pf.\‘z' ARCKSIN P
© CXCL14 LveE SAPDH ppls  \iER3 20
£ RSAD \llelTMB
(]
=2 TNFSE10 APOBEC3A 10
& 3001 »
© CXCL10 X
L]
5.0 25 0.0 2.5 5.0

change in frequency (log2)

Figure 133: Differential expression summary plots for cluster 10
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14.35 Cluster 10 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 10
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14.36  Cluster 10 violin plots: negatively differentially expressed genes
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(b) Additional negatively differentially expressed genes ordered by fold change, cluster: 10

150



14.37

Cluster 11: summary plots
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Figure 136: Differential expression summary plots for cluster 11
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14.38 Cluster 11 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 11
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14.39 Cluster 11 violin plots: negatively differentially expressed genes
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14.40 Cluster 12: summary plots
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Figure 139: Differential expression summary plots for cluster 12
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14.41 Cluster 12 violin plots: positively differentially expressed genes
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14.42 Cluster 12 violin plots: negatively differentially expressed genes
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14.43 Cluster 13: summary plots
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Figure 142: Differential expression summary plots for cluster 13
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14.44  Cluster 13 violin plots: positively differentially expressed genes
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14.45 Cluster 13 violin plots: negatively differentially expressed genes
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14.46

Cluster 14: summary plots

RPLECXALACLA—IL8 CXCL10, IFIT3—EIT2 o RSAD2- IFIT1
» -
pp— *1SG15 ccLs |sezo%|‘=|"m IF16
of &S ———————RPS3_ _ __________._ APOBEC3A '€XCL11
%1 %
=) -:
—~ o ”
g - B PPN
S = ,RES6
~ (]
® -2501 <_=‘; 41 RP OXC|;3
e g RPL6 5A L8
< o °®
5 5 ARHGDIB—h= ° , IL1
g © A
2 7 APOBEC3B @ .
. Py “WARGKBL1CXCL1
5001 E) IFI27” [~cxcLe
cpt4
1
1
ISG15* 01 X
0 100 200 300 400 -500 .250 0
expression level (log2) fold change (log2)
®] . RSAD2 , IFITM3 |
LiroXoLig Ve e e——]sG20
CLEC5A _CXCL3 IFie '3615-?
RS o |CCLBNFITS joodecan =
34 ARHGDIB CX9L1 90TL1 8 ° ° . L4 1
E\T — L] L] L] !
> Cpsa”CXGL2 (RPL6 RPSE D X IR 2N
= 23 e = oo
- MARGKSL 1~ APPS2 - . A A K3 RPL6  CXCL3
= P N S IR L DY L - LB % - 3., . ° . o o %, ¢ ¢
c 0 =4 ° PS3
g 18 ° L rea CLECS5A
g .;;evs s % . % . £oocot o
g D 8 * apopEsan b+ HBy Toxppy - ARMCDIB
S 4 “ A ' [ . < 9MARC[(SL1,I%(ELCZ ‘ .
» =24 1
e APOBEC3R,_ IFl6 5 » . L
- ~. ®© IFi27 ' cb14
27\TQXCL1 1 ,CXCL10 :
6 “XC[8__~RSAD2 |
IFIT2 IFIT1 01 ;
2 3 4 5 6 6 3 0 3 6
percent cells (log2) percent change (log2)
FTL . IL8
nsg | OXOKR
OAS1 6
o JIFT TNFSFYe R PPN & (RPL6 CLECSA
~ ) SRE “dN8e QOZL APS3 Rp11.290F20.3
2 £ . SBT3 ‘RpL7
< IFIT3 APOBECGA « N -log10(get(p_col))
IS RSAD2 -
@
o -250 6
s «CCL8
x
o 4
£ *CXCL10
5
% 2
8 500+
o
L]
6 3 0 3 6

change in frequency (log2)

Figure 144: Differential expression summary plots for cluster 14

160



14.47 Cluster 14 violin plots: positively differentially expressed genes
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(b) Additional positively differentially expressed genes ordered by fold change, cluster: 14
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14.48 Cluster 14 violin plots: negatively differentially expressed genes
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15 Geneset enrichment analysis of within-cluster differentially expressed

genes

A hypergeometric test is used to test for the enrichment of GO, KEGG and msigdb genesets amongst the positive
marker genes for each cluster. The full results are available as a separate xlsx document.

15.1 GO.BP

dendritic cell migration A

viral gene expression

nuclear-transcribed mRNA catabolic process, n.. A
positive regulation of tumor necrosis factor .. 4
positive regulation of tumor necrosis factor .. 4
positive regulation of interleukin-1 beta pro.. 4
defense response to virus A

response to type | interferon 4

type | interferon signaling pathway

response to interferon-alpha -

complement activation 4

regulation of complement activation -
regulation of protein activation cascade -

cellular response to type | interferon

GO.BP

positive regulation of interleukin-1 producti..
response to interferon-gamma -

ribosomal large subunit assembly 4
lymphocyte chemotaxis

positive regulation of interleukin-1 secretio.. -
positive regulation of interleukin-1 beta sec.. -
response to virus

regulation of tumor necrosis factor secretion 4
positive regulation of tumor necrosis factor .. -
DNA damage response, signal transduction by p.. 4
lactation 4

negative regulation of viral genome replicati.. -

positive regulation of endothelial cell apopt.. 4

00000000 00VOGO TGO
000 00000VDOOVOOTOO

0000000000
A4

L
[
[
00000 o
 J
[ J
[
[ J
0000000 00DOCGCOOGOGOIO
L
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

cluster

Figure 147: Heatmap of the top GO.BP genesets
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Figure 148: Cluster 0 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 149: Cluster 1 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 151: Cluster 3 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 152: Cluster 4 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 153: Cluster 5 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 155: Cluster 7 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 158: Cluster 10 GO.BP genesets clustered by similarity between over-represented genes.

174



regulation of interleukin-1 beta secretion

interleukin-1 secretion
n-1 beta gecretion
on

. ccrelio
{ oytokn® ®

interleuki

reguiation ©

ation

neutrophi/ Migr,
neutroph Chemotaxis

-aunjolfo Jo ud

femured Buieubts peleipall

® response to interferon-alpha

granulocyte chemotaxis

<
< L
g § S 5
3] s S N
5 S 5 @
3 IS 5 5
O
g 3 s 4
q
° 8 N $
s & = 9 &
8 X b S @ & S
2 QL 2 S & ) &
€ 5 8 S5 & o &
s 2§ 5 & &£ K
S & § N ) < <
g < < Q Q < ) o
t PRI N 9 %
S 9 o & P ©
£t 5 £ 75 5 & & ¢ Sk
EEEE S S £ & &
c 8 2 5 5 s S 3 Q
2 P w0 S O > e
0o 2 0 5 & o @ £ &S
2 o & & S 8 < & <
c 2 5 &5 S5 &5 & 3 N
S5 F L& S & & s <
a5 3 @ S5 N A\,O @\\ e
S 5 & @ & « 3¢
e 25 9 5 Y 43 N 3 Q
S S A Y O R @
[ ] < P S o O \4\ O
SRR A o @
T 5§ & & S & e
o @ N4 o 3 ox\d\ \;o\
. @Cz» ,;;\\\\ @& o a\\-\'\e
Q?'Q’ ’.\\\‘e ‘g\)\'o R A\
O
® 'a‘\‘e g\)\"’\\ oee
CR R e ;
C " jioat©
O N
R o™
(BQ"\Q (@ &
nal L
eV ‘ep\\ca“o“
0!
viral gen

uone bl ajkoovnal projeAu

viral life cycle

regulation of symbiosis, encompassing my

regulation of vira process

.response to type |

Figure 159: Cluster 11 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 160: Cluster 12 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 161: Cluster 13 GO.BP genesets clustered by similarity between over-represented genes.
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Figure 162: Cluster 14 GO.BP genesets clustered by similarity between over-represented genes.
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15.2 GO.MF
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Figure 163: Heatmap of the top GO.MF genesets
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15.3 GO.CC
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Figure 164: Heatmap of the top GO.CC genesets
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154 KEGG
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Figure 165: Heatmap of the top KEGG genesets
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15.5 msigdb_ biocarta

no significant genesets for:
msigdb_biocarta

Figure 166: Heatmap of the top msigdb_ biocarta genesets
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15.6 msigdb_ reactome
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Figure 167: Heatmap of the top msigdb_ reactome genesets
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15.7 msigdb_ canonical _pathways
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Figure 168: Heatmap of the top msigdb_ canonical pathways genesets
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15.8 msigdb_ tf motifs
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Figure 169: Heatmap of the top msigdb_tf motifs genesets
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15.9 msigdb__immunological_signatures

msigdb_immunological_signatures

gse13485 day3 vs day7 yf17d vaccine pbmc dn - . . . ‘ . . ‘ . ’ . . . . . .
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Figure 170: Heatmap of the top msigdb_immunological signatures genesets
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15.10 Top genesets by cluster

The table lists the top (filtered by nominal p value) genesets by cluster.

cluster type description p.val p.adj n_fg odds.ratio n.clust
0 GO.BP viral gene expression 7.42e-15 7.81e-12 83 6.33 4
0 GO.BP nuclear-transcribed mRNA catabolic process, n.. 9.58e-14 5.55e-11 71 7.15 4
0 GO.BP viral transcription 5.54e-13 2.61le-10 76 5.75 4
0 GO.BP nuclear-transcribed mRNA catabolic process 7.39e-13 3.37e-10 81 5.18 4
0 GO.BP response to virus 6.12e-12 2.3e-09 72 5.42 15
0 GO.MF structural constituent of ribosome 9.24e-09 2.32e-05 69 3.74 3
0 GO.MF chemokine activity 0.000112 0.0421 12 Inf 3
0 GO.CC cytosolic ribosome 2.27e-12 3.72e-09 66 6.61 4
0 GO.CcC cytosolic large ribosomal subunit 2.53e-08 1.04e-05 41 6.87 4
0 GO.CC ribosomal subunit 3.44e-08 1.14e-05 71 3.39 3
0 GO.CC cytosolic part 1.8e-07 4.94e-05 79 2.86 4
0 GO.CC large ribosomal subunit 2.31e-05 0.00399 47 3.05 2
0 KEGG Ribosome 4.96e-09 5.62e-06 67 4 4
0 KEGG Cytokine-cytokine receptor interaction 8.33e-05 0.0061 29 4.19 9
0 KEGG Viral protein interaction with cytokine and c.. 0.000825 0.0302 18 5.15 5
0 KEGG NOD-like receptor signaling pathway 0.00148 0.0432 36 2.45 10
0 msigdb_ reactome eukaryotic translation initiation 2.74e-14 7.86e-12 7 6.68 4
0 msigdb__reactome eukaryotic translation elongation 8.44e-14 2.08e-11 67 8.07 5
0 msigdb_ reactome influenza infection 3.01le-13 6.48e-11 7T 5.83 4
0 msigdb__reactome selenoamino acid metabolism 1.21e-12 2.32e-10 67 6.72 4
0 msigdb__reactome nonsense mediated decay nmd 2.14e-12 3.8e-10 70 6.02 4
0 msigdb__canonical__pathways eukaryotic translation initiation 2.74e-14 1.1e-11 77 6.68 4
0 msigdb__canonical pathways eukaryotic translation elongation 8.44e-14 2.93e-11 67 8.07 5
0 msigdb__canonical__pathways influenza infection 3.01e-13 9.14e-11 77 5.83 4
0 msigdb__canonical pathways kegg ribosome 3.11e-13 9.14e-11 65 7.81 4
0 msigdb__canonical pathways selenoamino acid metabolism 1.21e-12 3.19e-10 67 6.72 4
0 msigdb__tf motifs isre 01 3.88e-06 0.000537 43 3.86 15
0 msigdb__tf__motifs icsbp g6 5.7e-06 0.000717 39 4.13 14
0 msigdb__tf motifs acll8549 1 target genes 6.9e-05 0.00716 46 2.82 3
0 msigdb__tf_motifs irf7 01 9.99e-05 0.00976 35 3.38 15
0 msigdb__tf__motifs gtf2e2 target genes 0.000179 0.0167 57 2.3 1
0 msigdb__immunological__signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 3.89e-25 9.26e-23 91 22.7 15
0 msigdb__immunological _signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 7.22e-25 1.66e-22 111 10.8 15
0 msigdb__immunological _signatures gsel8791 unstim vs newcatsle virus dc 10h dn 1.57e-22 2.63e-20 80 24.6 15
0 msigdb__immunological__signatures gsel3484 unstim vs yfl7d vaccine stim pbmc dn 6.72e-21 9.59e-19 91 11.3 15
0 msigdb__immunological__signatures gsel8791 unstim vs newcatsle virus dc 6h dn 8.4e-20 1.05e-17 85 11.6 15
1 GO.BP response to virus 2.14e-19 1.49e-15 49 10.2 15
1 GO.BP defense response to virus 5.88e-19 3.27e-15 41 14.5 15
1 GO.BP response to interferon-gamma 1.12e-14 1.04e-11 33 12.4 14
1 GO.BP response to type I interferon 8.14e-14 4.92e-11 27 18.2 15
1 GO.BP type I interferon signaling pathway 8.14e-14 4.92e-11 27 18.2 15
1 KEGG Influenza A 5.25e-08 1.7e-05 21 7.53 10
1 KEGG NOD-like receptor signaling pathway 2.28e-06 0.000369 19 5.71 10
1 KEGG Measles 2.98e-05 0.00282 16 5.16 8
1 KEGG Hepatitis C 9.34e-05 0.00655 16 4.41 6
1 KEGG Cytokine-cytokine receptor interaction 9.53e-05 0.00655 9 11.4 9
1 msigdb_ reactome interferon signaling 2.93e-15 9.46e-13 38 9.95 15
1 msigdb_ reactome interferon alpha beta signaling 6.79e-14 1.75e-11 25 25.1 15
1 msigdb__reactome interferon gamma signaling 8.8e-08 6.49e-06 16 12.4 14
1 msigdb__reactome antiviral mechanism by ifn stimulated genes 0.000387 0.0168 14 4.13 7
1 msigdb_ reactome oas antiviral response 0.000423 0.0182 5 Inf 6
1 msigdb__canonical__pathways interferon signaling 2.93e-15 1.32e-12 38 9.95 15
1 msigdb__canonical__pathways interferon alpha beta signaling 6.79e-14 2.47e-11 25 25.1 15
1 msigdb__canonical__pathways interferon gamma signaling 8.8e-08 8.95e-06 16 12.4 14
1 msigdb__canonical__pathways kegg cytokine cytokine receptor interaction 0.000346 0.0185 8 10.1 8
1 msigdb__canonical__pathways antiviral mechanism by ifn stimulated genes 0.000387 0.0205 14 4.13 7
1 msigdb__tf__motifs irf 6 3.2e-13 8.86e-10 27 15.6 13
1 msigdb_ tf _motifs icsbp q6 2.24e-11 1.67e-08 23 15.3 14
1 msigdb__tf__motifs isre 01 2.44e-10 9.2e-08 23 11.5 15
1 msigdb__tf__motifs sttternttt irf g6 1.87e-09 5.01e-07 23 9.14 15
1 msigdb_ tf motifs irf7 01 4.68e-09 1.14e-06 23 8.31 15
1 msigdb__immunological__signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 3.65e-44 2.29e-40 67 107 15
1 msigdb__immunological__signatures gsel3484 unstim vs yfl7d vaccine stim pbmc dn 6.49e-41 2.9e-37 67 53.3 15
1 msigdb__immunological signatures gsed42724 naive bcell vs plasmablast up 1.85e-40 6.43e-37 65 61.5 15
1 msigdb__immunological _signatures gse21546 wt vs sapla ko dp thymocytes up 2.97e-39 7.76e-36 66 44.8 15
1 msigdb__immunological signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 2.85e-38 6.37e-35 59 90.8 15
2 GO.BP defense response to virus 6.55e-20 6.08e-16 41 15.1 15
2 GO.BP response to type I interferon 4.07e-16 7.07e-13 29 22.1 15
2 GO.BP response to virus 8.58e-16 1.41e-12 45 7.44 15
2 GO.BP type I interferon signaling pathway 1.88e-15 2.49e-12 28 21.2 15
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2 GO.BP cellular response to type I interferon 1.88e-15 2.49e-12 28 21.2 15
2 KEGG Influenza A 8.3e-05 0.0061 17 4.08 10
2 KEGG NOD-like receptor signaling pathway 0.000296 0.0149 17 3.48 10
2 KEGG Viral protein interaction with cytokine and c.. 0.00104 0.0342 6 12.6 5

2 msigdb__reactome interferon signaling 2.28e-17 2.94e-14 40 11.2 15
2 msigdb_ reactome interferon alpha beta signaling 2.78e-16 1.44e-13 26 39.2 15
2 msigdb__reactome interferon gamma signaling 1.39e-09 1.47e-07 18 15.8 14
2 msigdb__reactome antiviral mechanism by ifn stimulated genes 0.000247 0.0114 14 4.28 7

2 msigdb_ reactome oas antiviral response 0.000277 0.0125 5 Inf 6

2 msigdb__canonical pathways interferon signaling 2.28e-17 3.6e-14 40 11.2 15
2 msigdb__canonical__pathways interferon alpha beta signaling 2.78e-16 1.93e-13 26 39.2 15
2 msigdb__canonical pathways interferon gamma signaling 1.39e-09 2.04e-07 18 15.8 14
2 msigdb__canonical__pathways naba secreted factors 0.000185 0.0117 8 11.3 11
2 msigdb__canonical__pathways antiviral mechanism by ifn stimulated genes 0.000247 0.0141 14 4.28 7

2 msigdb_ tf__motifs irf 6 2.89e-14 1.62e-10 28 15.9 13
2 msigdb__tf _motifs isre 01 3.9e-14 1.62e-10 26 19.6 15
2 msigdb__tf__motifs sttternttt irf g6 7.76e-13 1.29e-09 24 17.9 15
2 msigdb__tf motifs irf7 01 7.0le-12 7.28e-09 25 12.5 15
2 msigdb__tf motifs icsbp g6 1.56e-10 6.84e-08 22 12.2 14
2 msigdb__immunological _signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 1.88e-48 1.02e-43 69 126 15
2 msigdb__immunological _signatures gsed42724 naive bcell vs plasmablast up 4.72e-48 1.02e-43 70 96.3 15
2 msigdb__immunological signatures gsel3484 unstim vs yfl7d vaccine stim pbmc dn 1.02e-45 1.06e-41 71 55.9 15
2 msigdb__immunological__signatures gse21546 wt vs sapla ko dp thymocytes up 1.68e-42 8.77e-39 68 46.2 15
2 msigdb__immunological signatures gse37533 ppargl foxp3 vs foxp3 transduced cd4.. 9.14e-41 3.58e-37 70 31.9 15
3 GO.BP defense response to virus 7.73e-18 3.07e-14 49 12.7 15
3 GO.BP response to virus 1.85e-15 2.49e-12 57 6.79 15
3 GO.BP response to interferon-gamma 4.11e-13 2.12e-10 40 9.24 14
3 GO.BP response to type I interferon 1.92e-12 7.86e-10 31 15.5 15
3 GO.BP type I interferon signaling pathway 1.92e-12 7.86e-10 31 15.5 15
3 KEGG NOD-like receptor signaling pathway 1.98e-08 1.05e-05 27 7.41 10
3 KEGG Influenza A 1.34e-07 3.64e-05 25 6.83 10
3 KEGG Necroptosis 2.53e-05 0.0025 21 4.65 4

3 KEGG Apoptosis 3.34e-05 0.00303 18 5.46 2

3 KEGG Herpes simplex virus 1 infection 0.000146 0.00947 22 3.57 3

3 msigdb_ reactome interferon signaling 2.22e-13 5.2e-11 45 7.69 15
3 msigdb_ reactome interferon alpha beta signaling 2.51e-13 5.63e-11 28 34.9 15
3 msigdb_reactome interferon gamma signaling 8.05e-09 6.72e-07 22 13.5 14
3 msigdb__canonical_pathways interferon signaling 2.22e-13 7.36e-11 45 7.69 15
3 msigdb__canonical pathways interferon alpha beta signaling 2.51e-13 7.98e-11 28 34.9 15
3 msigdb__canonical_pathways interferon gamma signaling 8.05e-09 9.33e-07 22 13.5 14
3 msigdb__canonical__pathways pid caspase pathway 4.21e-05 0.00299 10 24 2

3 msigdb__canonical_pathways caspase pathway 0.000204 0.0124 7 Inf 1

3 msigdb__tf__motifs irf g6 4.03e-12 4.78e-09 33 11.8 13
3 msigdb__tf__motifs isre 01 1.5e-11 1.38e-08 33 10.3 15
3 msigdb__tf motifs sttternttt irf g6 4.54e-10 1.64e-07 26 12.9 15
3 msigdb__tf__motifs icsbp g6 6.14e-10 1.96e-07 27 11.1 14
3 msigdb__tf motifs irf7 01 6.83e-09 1.62e-06 27 8.35 15
3 msigdb__immunological__signatures gsel13485 ctrl vs day7 yfl7d vaccine pbmc dn 2.9e-39 7.76e-36 78 73 15
3 msigdb__immunological__signatures gsel3484 unstim vs yfl17d vaccine stim pbmc dn 1.59e-37 2.7e-34 77 53.9 15
3 msigdb__immunological__signatures gse42724 naive bcell vs plasmablast up 1.59e-36 2.26e-33 79 37 15
3 msigdb__immunological signatures gsel8791 unstim vs newcatsle virus dc 6h dn 8.87e-35 9.12e-32 70 64.2 15
3 msigdb__immunological _signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 2.39e-34 2.16e-31 67 91.8 15
4 GO.BP response to virus 4.63e-14 3.22e-11 69 5.14 15
4 GO.BP defense response to virus 5.8e-14 3.84e-11 57 6.68 15
4 GO.BP response to interferon-gamma 1.34e-10 4.11e-08 52 4.88 14
4 GO.BP cellular response to interferon-gamma 1.04e-08 2.06e-06 44 4.52 13
4 GO.BP negative regulation of viral process 1.97e-08 3.59e-06 29 7.99 15
4 KEGG Cytokine-cytokine receptor interaction 9.05e-06 0.00103 24 5.1 9

4 KEGG Complement and coagulation cascades 0.000618 0.025 7 Inf 1

4 KEGG Toll-like receptor signaling pathway 0.000711 0.0269 17 4.03 2

4 KEGG Influenza A 0.00105 0.0342 28 2.54 10
4 KEGG IL-17 signaling pathway 0.00143 0.0426 15 4.06 1

4 msigdb_ reactome interferon signaling 3.17e-11 4.81e-09 55 4.95 15
4 msigdb_ reactome interferon alpha beta signaling 3.66e-09 3.56e-07 28 10.8 15
4 msigdb__reactome interferon gamma signaling 4.64e-06 0.000282 26 4.98 14
4 msigdb_ reactome peptide ligand binding receptors 0.000126 0.00625 16 6.07 7

4 msigdb_ reactome chemokine receptors bind chemokines 0.000324 0.0142 11 10.4 7

4 msigdb__canonical__pathways interferon signaling 3.17e-11 6.72e-09 55 4.95 15
4 msigdb__canonical__pathways interferon alpha beta signaling 3.66e-09 4.9e-07 28 10.8 15
4 msigdb__canonical _pathways naba secreted factors 2.1e-06 0.00018 18 11.4 11
4 msigdb__canonical__pathways interferon gamma signaling 4.64e-06 0.000389 26 4.98 14
4 msigdb__canonical__pathways kegg cytokine cytokine receptor interaction 8.82e-05 0.0059 22 4.19 8

4 msigdb__tf _motifs sttternttt irf g6 2.41e-11 1.67e-08 35 11.4 15
4 msigdb_ tf motifs irf7 01 1.22e-09 3.61e-07 40 6 15
4 msigdb_ tf _motifs isre 01 1.82e-08 3.88e-06 40 4.86 15
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4 msigdb__tf__motifs irf q6 4.1e-08 8.11e-06 40 4.58 13
4 msigdb_ tf motifs icsbp q6 2.92e-07 5.16e-05 33 4.9 14
4 msigdb__immunological _signatures gsel8791 unstim vs newcatsle virus dc 6h dn 6.25e-38 1.18e-34 93 39.3 15
4 msigdb__immunological signatures gsel3484 unstim vs yf17d vaccine stim pbmc dn 1.98e-35 2.34e-32 96 22.6 15
4 msigdb__immunological__signatures gse42724 naive bcell vs plasmablast up 4.05e-34 3.39e-31 95 20.1 15
4 msigdb__immunological__signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 4.77e-34 3.93e-31 89 26.7 15
4 msigdb__immunological _signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 3.09e-33 2.1e-30 108 12.2 15
5 GO.BP defense response to virus 5.97e-17 1.98e-13 41 10.7 15
5 GO.BP type I interferon signaling pathway 1.93e-14 1.58e-11 28 18.9 15
5 GO.BP cellular response to type I interferon 1.93e-14 1.58e-11 28 18.9 15
5 GO.BP response to virus 2.95e-14 2.16e-11 45 6.53 15
5 GO.BP response to type I interferon 7.83e-14 4.92e-11 28 16.2 15
5 KEGG NOD-like receptor signaling pathway 6.1e-05 0.00513 18 4.11 10
5 KEGG Measles 0.000238 0.0126 15 4.13 8

5 KEGG Influenza A 0.000375 0.0174 17 3.46 10
5 KEGG Herpes simplex virus 1 infection 0.000879 0.0316 16 3.24 3

5 KEGG Hepatitis C 0.000924 0.0316 15 3.39 6

5 msigdb_ reactome interferon alpha beta signaling 3.23e-16 1.52e-13 26 52.4 15
5 msigdb__reactome interferon signaling 4.91e-14 1.33e-11 38 8.28 15
5 msigdb__reactome interferon gamma signaling 2.52e-07 1.71e-05 16 10.4 14
5 msigdb_ reactome antiviral mechanism by ifn stimulated genes 0.000953 0.0367 14 3.58 7

5 msigdb__canonical pathways interferon alpha beta signaling 3.23e-16 2.05e-13 26 52.4 15
5 msigdb__canonical__pathways interferon signaling 4.91e-14 1.87e-11 38 8.28 15
5 msigdb__canonical__pathways interferon gamma signaling 2.52e-07 2.38e-05 16 10.4 14
5 msigdb__canonical__pathways naba ecm affiliated 2.85e-05 0.00211 9 17.2 1

5 msigdb__canonical__pathways naba secreted factors 0.000827 0.0369 8 7.6 11
5 msigdb__tf__motifs irf 6 1.12e-12 1.55e-09 27 13.6 13
5 msigdb_ tf motifs sttternttt irf q6 2.19e-11 1.67e-08 23 15.2 15
5 msigdb__tf motifs irf7 01 1.44e-10 6.66e-08 25 9.98 15
5 msigdb__tf motifs isre 01 1.33e-09 3.8e-07 24 8.67 15
5 msigdb_ tf motifs icsbp q6 2.45e-09 6.35e-07 22 9.67 14
5 msigdb__immunological _signatures gsel3484 unstim vs yf17d vaccine stim pbmc dn 2.43e-45 2.18e-41 72 68.3 15
5 msigdb__immunological _signatures gsed2724 naive bcell vs plasmablast up 5.62e-45 4.4e-41 70 82.4 15
5 msigdb__immunological__signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 1.5e-39 4.26e-36 64 58.9 15
5 msigdb__immunological__signatures gsel8791 unstim vs newcatsle virus dc 6h dn 5.14e-37 8.05e-34 59 66.6 15
5 msigdb__immunological signatures gse21546 wt vs sapla ko dp thymocytes up 5.97e-36 7.79e-33 64 32.6 15
6 GO.BP defense response to virus 5.21e-14 3.54e-11 45 8.37 15
6 GO.BP response to virus 3.8e-12 1.45e-09 52 5.24 15
6 GO.BP response to type I interferon 5.74e-11 1.86e-08 29 12.2 15
6 GO.BP type I interferon signaling pathway 1.68e-10 4.87e-08 28 11.7 15
6 GO.BP cellular response to type I interferon 1.68e-10 4.87e-08 28 11.7 15
6 msigdb_ reactome interferon alpha beta signaling 1.46e-10 1.89e-08 24 20 15
6 msigdb__reactome interferon signaling 4.38e-09 4.19e-07 37 5.23 15
6 msigdb__reactome interferon gamma signaling 1.19e-05 0.000699 16 7.85 14
6 msigdb__canonical _pathways interferon alpha beta signaling 1.46e-10 2.66e-08 24 20 15
6 msigdb__canonical__pathways interferon signaling 4.38e-09 5.77e-07 37 5.23 15
6 msigdb__canonical__pathways interferon gamma signaling 1.19e-05 0.000968 16 7.85 14
6 msigdb__canonical_pathways naba secreted factors 0.000212 0.0127 12 7.3 11
6 msigdb__tf motifs irf g6 6.1e-10 1.96e-07 28 10.1 13
6 msigdb_ tf _motifs sttternttt irf g6 9.1e-09 2.04e-06 23 11.5 15
6 msigdb__tf__motifs isre 01 1.65e-08 3.6e-06 28 7.03 15
6 msigdb__tf motifs icsbp g6 4e-08 8.11e-06 25 7.8 14
6 msigdb__tf motifs irf7 01 7.02e-07 0.000117 24 5.97 15
6 msigdb__immunological__signatures gse42724 naive bcell vs plasmablast up 4.61e-35 5.07e-32 72 50.6 15
6 msigdb__immunological__signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 5.99e-34 4.82e-31 70 48.9 15
6 msigdb__immunological _signatures gsel3484 unstim vs yf17d vaccine stim pbmc dn 2.18e-31 1.2e-28 69 32 15
6 msigdb__immunological _signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 5.39e-29 2.26e-26 61 41.7 15
6 msigdb__immunological _signatures gsel8791 unstim vs newcatsle virus dc 6h dn 1.81e-27 5.99e-25 60 32.7 15
7 GO.BP defense response to virus 9.47e-15 9.09e-12 43 7.84 15
7 GO.BP response to interferon-gamma 1.67e-14 1.45e-11 35 11.4 14
7 GO.BP response to virus 1.98e-13 1.1e-10 50 5.4 15
7 GO.BP response to type I interferon 9.14e-13 3.98e-10 29 12.9 15
7 GO.BP type I interferon signaling pathway 9.14e-13 3.98e-10 29 12.9 15
7 GO.CC tertiary granule lumen 0.000213 0.0259 7 23.7 1

7 KEGG Influenza A 1.67e-08 1.05e-05 25 6.74 10
7 KEGG NOD-like receptor signaling pathway 1.17e-06 0.00022 23 5 10
7 KEGG Necroptosis 1.17e-05 0.00127 20 4.61 4

7 KEGG Hepatitis C 0.000142 0.00946 19 3.63 6

7 KEGG RIG-I-like receptor signaling pathway 0.000198 0.0118 12 5.85 4

7 msigdb_ reactome interferon alpha beta signaling 4.58e-17 4.73e-14 29 51.6 15
7 msigdb_ reactome interferon signaling 9.13e-16 3.93e-13 45 8.24 15
7 msigdb_ reactome interferon gamma signaling 2.81e-11 4.4e-09 21 24.5 14
7 msigdb_ reactome antiviral mechanism by ifn stimulated genes 0.000306 0.0137 17 3.65 7

7 msigdb__reactome regulation of ifna signaling 0.000639 0.0256 5 Inf 1

7 msigdb__canonical__pathways interferon alpha beta signaling 4.58e-17 5.83e-14 29 51.6 15
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7 msigdb__canonical__pathways interferon signaling 9.13e-16 5.36e-13 45 8.24 15
7 msigdb__canonical_pathways interferon gamma signaling 2.81e-11 6.13e-09 21 24.5 14
7 msigdb__canonical__pathways kegg rig i like receptor signaling pathway 0.000198 0.0123 12 5.85 4
7 msigdb__canonical_pathways antiviral mechanism by ifn stimulated genes 0.000306 0.017 17 3.65 7
7 msigdb_ tf _motifs irf q6 6.98e-13 1.29e-09 32 10.4 13
7 msigdb__tf__motifs sttternttt irf g6 1.24e-10 6.07e-08 26 10.2 15
7 msigdb__tf motifs irf7 01 1.84e-10 7.64e-08 29 7.89 15
7 msigdb__tf__motifs isre 01 5.79e-10 1.96e-07 28 7.6 15
7 msigdb__tf_motifs icsbp g6 1.8e-09 4.98e-07 27 7.31 14
7 msigdb__immunological _signatures gsel3484 unstim vs yfl7d vaccine stim pbmc dn 1.52e-42 8.68e-39 76 43.5 15
7 msigdb__immunological__signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 5.92e-39 1.43e-35 66 64.5 15
7 msigdb__immunological _signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 2.66e-36 3.71e-33 62 59.9 15
7 msigdb__immunological _signatures gse42724 naive bcell vs plasmablast up 6.52e-36 8.34e-33 71 25.4 15
7 msigdb__immunological__signatures gsel8791 ctrl vs newcastle virus dc 8h dn 1.05e-34 1.05e-31 64 35.5 15
8 GO.BP nuclear-transcribed mRNA catabolic process, n.. 7.12e-17 1.98e-13 71 6.78 4
8 GO.BP viral gene expression 1.82e-16 3.38e-13 81 5.37 4
8 GO.BP translational initiation 7.5Te-15 7.81e-12 85 4.41 4
8 GO.BP viral transcription 1.54e-14 1.39e-11 74 5.04 4
8 GO.BP SRP-dependent cotranslational protein targeti.. 2.07e-14 1.6e-11 64 6.06 4
8 GO.MF structural constituent of ribosome 1.23e-08 2.32e-05 70 2.99 3
8 GO.MF cytokine activity 2.53e-05 0.0159 21 5.47 3
8 GO.MF chemokine activity 9.73e-05 0.0421 11 19.9 3
8 GO.CC cytosolic ribosome 3.72e-16 1.22e-12 65 7.26 4
8 GO.CC cytosolic part 1.51e-11 1.65e-08 80 3.54 4
8 GO.CC cytosolic large ribosomal subunit 6.05e-11 4.97e-08 41 7.62 4
8 GO.CC ribosomal subunit 8.04e-08 2.4e-05 72 2.71 3
8 GO.CC polysomal ribosome 3.84e-07 9.51e-05 22 10 2
8 KEGG Ribosome 7.5e-10 1.7e-06 68 3.46 4
8 KEGG Cytokine-cytokine receptor interaction 4.93e-06 0.000657 29 4.43 9
8 KEGG Systemic lupus erythematosus 0.00102 0.0341 10 9.03 1
8 msigdb__reactome eukaryotic translation initiation 2.04e-19 5.27e-16 78 7.51 4
8 msigdb_ reactome eukaryotic translation elongation 1.09e-18 1.87e-15 66 9.68 5
8 msigdb_ reactome response of eif2ak4 gen2 to amino acid defici.. 6.92e-17 5.95e-14 67 7.5 4
8 msigdb__reactome selenoamino acid metabolism 1.16e-16 7.51e-14 65 7.72 4
8 msigdb_ reactome nonsense mediated decay nmd 1.29e-15 5.1e-13 70 6.06 4
8 msigdb__canonical _pathways eukaryotic translation initiation 2.04e-19 7.78e-16 78 7.51 4
8 msigdb__canonical__pathways eukaryotic translation elongation 1.09e-18 2.76e-15 66 9.68 5
8 msigdb__canonical_pathways kegg ribosome 2.36e-17 3.6e-14 64 8.69 4
8 msigdb__canonical _pathways response of eif2ak4 gcn2 to amino acid defici.. 6.92e-17 7.54e-14 67 7.5 4
8 msigdb__canonical__pathways selenoamino acid metabolism 1.16e-16 9.87e-14 65 7.72 4
8 msigdb__tf__motifs sttternttt irf g6 3.06e-06 0.000446 34 3.91 15
8 msigdb__tf_ _motifs isre 01 5.6e-06 0.000717 41 3.15 15
8 msigdb__tf__motifs icsbp q6 6.01e-06 0.000745 38 3.33 14
8 msigdb__tf motifs irf7 01 1.97e-05 0.0023 37 3.09 15
8 msigdb__tf _motifs acl118549 1 target genes 4.95e-05 0.00534 46 2.49 3
8 msigdb__immunological _signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 1.31e-37 2.29e-34 112 17.3 15
8 msigdb__immunological signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 1.07e-32 6.82e-30 91 22.4 15
8 msigdb__immunological__signatures gse42724 naive bcell vs plasmablast up 2.74e-32 1.68e-29 103 13.6 15
8 msigdb__immunological__signatures gsel8791 ctrl vs newcastle virus dc 8h dn 2.73e-30 1.34e-27 93 15.2 15
8 msigdb__immunological signatures gsel3484 unstim vs yfl7d vaccine stim pbmc dn 2.15e-29 9.57e-27 96 12.6 15
9 GO.BP defense response to virus 3.46e-15 4.18e-12 41 7.84 15
9 GO.BP type I interferon signaling pathway 6.28e-15 6.99e-12 29 16.3 15
9 GO.BP cellular response to type I interferon 6.28e-15 6.99e-12 29 16.3 15
9 GO.BP response to interferon-gamma 9.4e-15 9.09e-12 37 8.87 14
9 GO.BP response to type I interferon 2.19e-14 1.64e-11 29 14.5 15
9 GO.MF cytokine activity 2.46e-06 0.00213 11 15.8 3
9 GO.MF chemokine activity 4.9e-05 0.0264 6 Inf 3
9 KEGG NOD-like receptor signaling pathway 2.81e-08 1.06e-05 22 6.91 10
9 KEGG Viral protein interaction with cytokine and c.. 2.78e-06 0.00042 9 38.5 5
9 KEGG Influenza A 3.4e-06 0.000481 21 4.59 10
9 KEGG Cytokine-cytokine receptor interaction 5.36e-06 0.000676 12 10.3 9
9 KEGG Hepatitis C 7.28e-05 0.00569 17 4.09 6
9 msigdb_ reactome interferon alpha beta signaling 1.76e-15 6.5e-13 27 24.1 15
9 msigdb_ reactome interferon signaling 5.65e-13 1.17e-10 42 5.83 15
9 msigdb_ reactome interferon gamma signaling 2.16e-09 2.15e-07 20 11 14
9 msigdb_ reactome chemokine receptors bind chemokines 9.32e-06 0.000559 7 Inf 7
9 msigdb_ reactome peptide ligand binding receptors 0.000168 0.00818 8 11.4 7
9 msigdb__canonical__pathways interferon alpha beta signaling 1.76e-15 8.97e-13 27 24.1 15
9 msigdb__canonical__pathways interferon signaling 5.65e-13 1.6e-10 42 5.83 15
9 msigdb__canonical _pathways interferon gamma signaling 2.16e-09 3e-07 20 11 14
9 msigdb__canonical__pathways chemokine receptors bind chemokines 9.32e-06 0.000773 7 Inf 7
9 msigdb__canonical__pathways kegg cytokine cytokine receptor interaction 2.02e-05 0.00159 11 9.45 8
9 msigdb__tf motifs irf g6 3.35e-11 2.08e-08 26 9.62 13
9 msigdb__tf motifs isre 01 3.5e-11 2.08e-08 28 8.32 15
9 msigdb_ tf _motifs sttternttt irf g6 2.36e-10 9.2e-08 20 14.6 15



9 msigdb__tf _motifs irf7 01 6.93e-10 2.13e-07 25 7.9 15
9 msigdb__tf motifs icsbp g6 3.82e-09 9.62e-07 23 7.8 14
9 msigdb__immunological _signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 4.86e-48 1.02e-43 71 89.4 15
9 msigdb__immunological signatures gsed2724 naive bcell vs plasmablast up 1.09e-47 1.71e-43 72 T2.7 15
9 msigdb__immunological_signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 2.48e-44 1.73e-40 61 299 15
9 msigdb__immunological__signatures gsel8791 unstim vs newcatsle virus dc 6h dn 2.83e-41 1.36e-37 62 76.1 15
9 msigdb__immunological _signatures gsel3484 unstim vs yfl7d vaccine stim pbmc dn 7.17e-41 2.99e-37 69 34.4 15
10 GO.BP defense response to virus 1.68e-16 3.38e-13 61 11.7 15
10 GO.BP response to virus 1.99e-14 1.58e-11 72 6.16 15
10 GO.BP negative regulation of viral life cycle 1.61e-07 2.32e-05 25 12.1 15
10 GO.BP response to type I interferon 2.35e-07 3.16e-05 30 7.31 15
10 GO.BP type I interferon signaling pathway 2.35e-07 3.16e-05 30 7.31 15
10 KEGG NOD-like receptor signaling pathway 0.000934 0.0316 32 2.58 10
10 KEGG Cytokine-cytokine receptor interaction 0.00137 0.0414 21 3.36 9

10 msigdb_ reactome interferon alpha beta signaling 7.16e-08 5.44e-06 28 10.2 15
10 msigdb_ reactome interferon signaling 4.23e-05 0.00228 45 2.75 15
10 msigdb__reactome peptide ligand binding receptors 0.000664 0.0264 14 6.69 7

10 msigdb__reactome eukaryotic translation elongation 0.000726 0.0286 47 2.15 5

10 msigdb__reactome chemokine receptors bind chemokines 0.000999 0.0382 10 14.3 7

10 msigdb__canonical__pathways interferon alpha beta signaling 7.16e-08 7.48e-06 28 10.2 15
10 msigdb__canonical__pathways interferon signaling 4.23e-05 0.00299 45 2.75 15
10 msigdb__canonical_pathways naba secreted factors 0.000341 0.0183 18 5.18 11
10 msigdb__canonical__pathways peptide ligand binding receptors 0.000664 0.0307 14 6.69 7

10 msigdb__canonical__pathways eukaryotic translation elongation 0.000726 0.0331 47 2.15 5

10 msigdb__tf motifs irf7 01 7.56e-07 0.000123 36 4.81 15
10 msigdb__tf motifs sttternttt irf g6 4.29e-06 0.000574 29 5.28 15
10 msigdb__tf motifs isre 01 0.000121 0.0117 35 3 15
10 msigdb_ tf motifs mamll target genes 0.000239 0.0219 29 3.24 1

10 msigdb_ tf _motifs icsbp q6 0.000313 0.0277 32 2.91 14
10 msigdb__immunological _signatures gsel8791 unstim vs newcatsle virus dc 6h dn 3.26e-32 1.96e-29 87 69.6 15
10 msigdb__immunological signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 4.78e-30 2.31e-27 100 18 15
10 msigdb__immunological _signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 4.5e-25 1.07e-22 80 21 15
10 msigdb__immunological _signatures gsel8791 ctrl vs newcastle virus dc 8h dn 2.59e-24 5.44e-22 78 20.4 15
10 msigdb__immunological_signatures gsel8791 unstim vs newcatsle virus dc 10h dn 4.22e-24 8.62e-22 75 23.5 15
11 GO.BP defense response to virus 2.33e-20 3.24e-16 48 10.8 15
11 GO.BP response to virus 6.8e-17 1.98e-13 53 6.44 15
11 GO.BP response to type I interferon 5.35e-13 2.57e-10 26 14.5 15
11 GO.BP type I interferon signaling pathway 5.35e-13 2.57e-10 26 14.5 15
11 GO.BP cellular response to type I interferon 5.35e-13 2.57e-10 26 14.5 15
11 KEGG Influenza A 2.32e-08 1.05e-05 24 6.21 10
11 KEGG NOD-like receptor signaling pathway 2.39e-05 0.00246 21 3.8 10
11 KEGG Cytokine-cytokine receptor interaction 4.89e-05 0.00427 15 4.96 9

11 KEGG RIG-I-like receptor signaling pathway 0.000578 0.0243 9 6.37 4

11 KEGG Hepatitis C 0.000585 0.0243 17 3.18 6

11 msigdb__reactome interferon signaling 1.95e-16 1.12e-13 42 8.84 15
11 msigdb_ reactome interferon alpha beta signaling 7.67e-13 1.52e-10 24 17.7 15
11 msigdb_ reactome interferon gamma signaling 1.97e-07 1.41e-05 18 7.82 14
11 msigdb_ reactome antiviral mechanism by ifn stimulated genes 2.92e-05 0.00162 16 4.93 7

11 msigdb__reactome oas antiviral response 5.1e-05 0.00269 6 Inf 6

11 msigdb__canonical_pathways interferon signaling 1.95e-16 1.49e-13 42 8.84 15
11 msigdb__canonical _pathways interferon alpha beta signaling 7.67e-13 2.09e-10 24 17.7 15
11 msigdb__canonical__pathways naba secreted factors 6.98e-08 7.4e-06 16 11.5 11
11 msigdb__canonical__pathways interferon gamma signaling 1.97e-07 1.95e-05 18 7.82 14
11 msigdb__canonical__pathways antiviral mechanism by ifn stimulated genes 2.92e-05 0.00214 16 4.93 7

11 msigdb__tf__motifs irf g6 5.49e-11 3.04e-08 29 7.62 13
11 msigdb_ tf motifs isre 01 8.7le-11 4.52e-08 28 7.8 15
11 msigdb_ tf motifs sttternttt irf q6 9.11e-09 2.04e-06 23 7.22 15
11 msigdb__tf_motifs icsbp g6 2.31e-07 4.17e-05 22 5.66 14
11 msigdb__tf motifs irf7 01 4.48e-07 7.74e-05 23 5.04 15
11 msigdb__immunological__signatures gsel13485 ctrl vs day7 yfl7d vaccine pbmc dn 5.16e-46 6.47e-42 77 36.5 15
11 msigdb__immunological__signatures gsed42724 naive bcell vs plasmablast up 3.76e-40 1.23e-36 73 25 15
11 msigdb__immunological _signatures gsel3484 unstim vs yfl7d vaccine stim pbmc dn 3.93e-40 1.23e-36 72 26.4 15
11 msigdb__immunological signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 1.03e-38 2.39e-35 68 28.7 15
11 msigdb__immunological signatures gse21546 wt vs sapla ko dp thymocytes up 4.43e-38 9.24e-35 71 22.6 15
12 GO.BP response to virus 3.59e-14 2.56e-11 69 4.29 15
12 GO.BP defense response to virus 1.43e-12 6.13e-10 54 4.82 15
12 GO.BP negative regulation of viral life cycle 1.44e-10 4.31e-08 28 10.1 15
12 GO.BP negative regulation of viral process 1.47e-10 4.34e-08 31 8.12 15
12 GO.BP response to interferon-gamma 3.18e-10 8.94e-08 42 4.88 14
12 GO.CC cytosolic ribosome 1.69e-10 1.11e-07 50 4.18 4

12 GO.CC cytosolic part 3.85e-09 1.81e-06 62 3.04 4

12 GO.CC cytosolic large ribosomal subunit 3.48e-08 1.14e-05 33 4.75 4

12 GO.CC cell-substrate adherens junction 0.000146 0.0192 58 1.95 1

12 GO.CC focal adhesion 0.000146 0.0192 58 1.95 1

12 KEGG Ribosome 7.45e-06 0.000889 52 2.39 4
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12 KEGG Measles 0.000495 0.022 23 2.83 8
12 msigdb__reactome eukaryotic translation elongation 6.96e-12 1.2e-09 50 4.89 5
12 msigdb_ reactome response of eif2ak4 gcn2 to amino acid defici.. 1.09e-11 1.75e-09 51 4.67 4
12 msigdb_ reactome eukaryotic translation initiation 1.09e-10 1.45e-08 56 3.83 4
12 msigdb__reactome selenoamino acid metabolism 1.69e-10 2.13e-08 50 4.18 4
12 msigdb_ reactome srp dependent cotranslational protein targeti.. 4.15e-10 4.82e-08 55 3.67 4
12 msigdb__canonical _pathways eukaryotic translation elongation 6.96e-12 1.66e-09 50 4.89 5
12 msigdb__canonical_pathways response of eif2ak4 gcn2 to amino acid defici.. 1.09e-11 2.44e-09 51 4.67 4
12 msigdb__canonical__pathways eukaryotic translation initiation 1.09e-10 2.04e-08 56 3.83 4
12 msigdb__canonical__pathways selenoamino acid metabolism 1.69e-10 3e-08 50 4.18 4
12 msigdb__canonical__pathways kegg ribosome 3.59e-10 5.95e-08 47 4.28 4
12 msigdb__tf motifs isre 01 1.2e-06 0.000184 35 3.47 15
12 msigdb__tf motifs irf g6 2.56e-06 0.00038 34 3.36 13
12 msigdb__tf motifs icsbp q6 1.3e-05 0.00159 28 3.47 14
12 msigdb__tf__motifs sttternttt irf g6 1.63e-05 0.00194 23 4.09 15
12 msigdb__tf motifs irf7 01 2.13e-05 0.00245 28 3.33 15
12 msigdb__immunological__signatures gsel8791 ctrl vs newcastle virus dc 8h dn 4.65e-39 1.17e-35 76 46.8 15
12 msigdb__immunological _signatures gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn 2.21e-35 2.56e-32 83 18.4 15
12 msigdb__immunological signatures gse42724 naive bcell vs plasmablast up 1.09e-34 1.07e-31 83 17.1 15
12 msigdb__immunological _signatures gsel8791 unstim vs newcatsle virus dc 6h dn 1.61e-34 1.53e-31 76 23.3 15
12 msigdb__immunological signatures gsel3485 day3 vs day7 yfl7d vaccine pbmc dn 2.3e-33 1.58e-30 71 27.1 15
13 GO.BP defense response to virus 1.46e-21 4.05e-17 21 41 15
13 GO.BP response to virus 7.16e-19 3.32e-15 21 28.5 15
13 GO.BP type I interferon signaling pathway 1.23e-16 2.84e-13 15 41.9 15
13 GO.BP cellular response to type I interferon 1.23e-16 2.84e-13 15 41.9 15
13 GO.BP response to type I interferon 1.82e-16 3.38e-13 15 40.5 15
13 GO.MF double-stranded RNA binding 0.000112 0.0421 5 13.3 1
13 KEGG Influenza A 1.44e-07 3.64e-05 9 14.7 10
13 KEGG Hepatitis C 5.87e-07 0.000121 8 14.9 6
13 KEGG Measles 6.44e-05 0.00521 6 10.9 8
13 KEGG RIG-I-like receptor signaling pathway 0.00022 0.0121 4 17.5 4
13 KEGG Herpes simplex virus 1 infection 0.000335 0.0162 6 7.76 3
13 msigdb_ reactome interferon signaling 7.65e-22 3.95e-18 21 42.6 15
13 msigdb__reactome interferon alpha beta signaling 1.08e-16 7.51e-14 14 52 15
13 msigdb_ reactome antiviral mechanism by ifn stimulated genes 2.34e-10 2.88e-08 10 27.1 7
13 msigdb__ reactome negative regulators of ddx58 ifihl signaling 3.07e-05 0.00168 5 18.3 1
13 msigdb_ reactome ddx58 ifihl mediated induction of interferon .. 0.00016 0.00787 5 12.1 2
13 msigdb__canonical_pathways interferon signaling 7.65e-22 5.83e-18 21 42.6 15
13 msigdb__canonical pathways interferon alpha beta signaling 1.08e-16 9.87e-14 14 52 15
13 msigdb__canonical__pathways antiviral mechanism by ifn stimulated genes 2.34e-10 4.06e-08 10 27.1 7
13 msigdb__canonical__pathways negative regulators of ddx58 ifihl signaling 3.07e-05 0.00223 5 18.3 1
13 msigdb__canonical_pathways ddx58 ifihl mediated induction of interferon .. 0.00016 0.0103 5 12.1 2
13 msigdb__tf__motifs sttternttt irf g6 8.06e-08 1.56e-05 9 15.9 15
13 msigdb__tf motifs irf7 01 9.84e-08 1.86e-05 9 15.5 15
13 msigdb__tf motifs isre 01 1.19e-07 2.2e-05 9 15.1 15
13 msigdb__tf__motifs irfl 01 4.15e-06 0.000565 7 13.9 11
13 msigdb__tf motifs irf g6 0.000335 0.0293 6 7.76 13
13 msigdb__immunological__signatures gsel13485 ctrl vs day7 yfl7d vaccine pbmc dn 5.42e-30 2.57e-27 28 64.2 15
13 msigdb__immunological__signatures gsel3485 ctrl vs day3 yfl7d vaccine pbmc dn 3.92e-29 1.68e-26 25 72.6 15
13 msigdb__immunological signatures gse21927 spleen c57bl6 vs 4t1 tumor balbc mon.. 8.41e-29 3.4e-26 28 57 15
13 msigdb__immunological__signatures gse42021 cd24hi vs cd24low treg thymus dn 2.07e-28 7.83e-26 24 73.5 15
13 msigdb__immunological__signatures gsel8791 unstim vs newcatsle virus dc 6h dn 3.79e-28 1.38e-25 26 59.7 15
14 GO.BP defense response to virus 1.23e-15 1.91e-12 49 6.26 15
14 GO.BP response to virus 2.73e-15 3.46e-12 57 5.05 15
14 GO.BP response to type I interferon 4.02e-11 1.33e-08 27 8.71 15
14 GO.BP type I interferon signaling pathway 4.02e-11 1.33e-08 27 8.71 15
14 GO.BP cellular response to type I interferon 4.02e-11 1.33e-08 27 8.71 15
14 GO.MF cytokine activity 1.22e-07 0.000154 20 6.83 3
14 GO.MF structural constituent of ribosome 2.83e-06 0.00213 37 2.89 3
14 GO.CC cytosolic ribosome 3.24e-09 1.77e-06 38 4.14 4
14 GO.CC cytosolic part 4.06e-07 9.51e-05 44 2.88 4
14 GO.CC ribosomal subunit 5.53e-06 0.00114 38 2.73 3
14 GO.CC cytosolic large ribosomal subunit 9.61e-06 0.00186 23 3.78 4
14 GO.CC cytosolic small ribosomal subunit 0.000111 0.0159 15 4.38 3
14 KEGG Ribosome 1.75e-07 3.96e-05 38 3.33 4
14 KEGG Cytokine-cytokine receptor interaction 1.57e-06 0.000274 23 4.45 9
14 KEGG NOD-like receptor signaling pathway 0.000192 0.0117 24 2.8 10
14 KEGG Intestinal immune network for IgA production 0.000215 0.0121 7 15.1 1
14 KEGG Influenza A 0.000373 0.0174 22 2.77 10
14 msigdb__reactome interferon signaling 6.03e-11 8.41e-09 39 4.99 15
14 msigdb__reactome eukaryotic translation elongation 2.84e-10 3.41e-08 39 4.6 5
14 msigdb_ reactome interferon alpha beta signaling 5.39e-10 6.05e-08 23 9.37 15
14 msigdb_ reactome selenoamino acid metabolism 7.49e-10 8.23e-08 39 4.37 4
14 msigdb_ reactome response of eif2ak4 gcn2 to amino acid defici.. 1.89e-09 1.91e-07 39 4.16 4
14 msigdb__canonical _pathways interferon signaling 6.03e-11 1.18e-08 39 4.99 15
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14
14
14
14
14
14
14
14
14
14
14
14
14
14

msigdb__canonical__pathways
msigdb__canonical pathways
msigdb__canonical__pathways
msigdb__canonical__pathways
msigdb__tf__motifs
msigdb__tf__motifs
msigdb__tf__motifs
msigdb__tf__motifs
msigdb__tf__motifs
msigdb__immunological _signatures
msigdb__immunological__signatures
msigdb__immunological signatures
msigdb__immunological _signatures

msigdb__immunological signatures

eukaryotic translation elongation

interferon alpha beta signaling

selenoamino acid metabolism

response of eif2ak4 gen2 to amino acid defici..
isre 01

sttternttt irf g6

irf7 01

irfl 01

irf g6

gsel3485 ctrl vs day7 yfl7d vaccine pbmc dn
gsed2724 naive bcell vs plasmablast up
gsel3485 day3 vs day7 yfl7d vaccine pbmc dn
gse37533 ppargl foxp3 vs foxp3 transduced cd4..
gsel3484 unstim vs yfl7d vaccine stim pbmc dn

2.84e-10
5.39e-10
7.49e-10
1.89e-09
2.21e-08
9.57e-07
3.7e-06

4.64e-05
5.44e-05
7.53e-32
1.38e-28
2.47e-26
4.05e-25
5.01e-25

4.82e-08
8.4e-08
1.14e-07
2.66e-07
4.59e-06
0.000153
0.00053
0.00507
0.00579
4.32e-29
5.46e-26
6.75e-24
9.61e-23
1.18e-22

39
23
39
39
27
22
24
20
24
78
72
65
68
66

4.6

9.37
4.37
4.16
5.28
4.89
3.96
3.68
3.13
10.5
9.81
10.1
8.46
8.84

15

15
15
15
11
13
15
15
15
15
15

Table 3: The top (lowest p-value) genesets found (uniquely) in each cluster
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