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Table S4 
Upregulated Biological Processes in infected i3Ns p-value q-value 
Protein Localization To Nuclear Envelope (GO:0090435) 5.82E-05 0.01277448 
Nuclear Migration (GO:0007097) 0.000192831 0.01277448 
Nuclear Envelope Organization (GO:0006998) 0.000218367 0.01277448 
Postsynaptic Membrane Organization (GO:0001941) 0.000218367 0.01277448 
Heterochromatin Formation (GO:0031507) 0.000786914 0.03682757 
Membrane Assembly (GO:0071709) 0.001109993 0.03775719 
Heterochromatin Organization (GO:0070828) 0.001169059 0.03775719 
Membrane Organization (GO:0061024) 0.001290844 0.03775719 
Nucleus Organization (GO:0006997) 0.001486539 0.03865002 
Negative Regulation Of Gene Expression, Epigenetic (GO:0045814) 0.001992369 0.04662145 
Positive Regulation Of Cellular Metabolic Process (GO:0031325) 0.002396892 0.05098843 
Positive Regulation Of Cytoskeleton Organization (GO:0051495) 0.004708244 0.07917454 
Mitochondrial Respiratory Chain Complex Assembly (GO:0033108) 0.006066898 0.07917454 
rRNA Metabolic Process (GO:0016072) 0.006198298 0.07917454 
Positive Regulation Of Vesicle Fusion (GO:0031340) 0.006483689 0.07917454 
Regulation Of Plasma Membrane Repair (GO:1905684) 0.006483689 0.07917454 
snoRNA Localization (GO:0048254) 0.006483689 0.07917454 
ncRNA Processing (GO:0034470) 0.007438995 0.07917454 
rRNA Processing (GO:0006364) 0.007583244 0.07917454 
Peptidyl-Serine Autophosphorylation (GO:0036289) 0.009065844 0.07917454 
Postsynaptic Membrane Assembly (GO:0097104) 0.009065844 0.07917454 
Positive Regulation Of Fibroblast Migration (GO:0010763) 0.009065844 0.07917454 
Endoplasmic Reticulum To Golgi Vesicle-Mediated Transport (GO:0006888) 0.009734268 0.07917454 
Golgi Ribbon Formation (GO:0090161) 0.010354502 0.07917454 



Regulation Of Vesicle Fusion (GO:0031338) 0.010354502 0.07917454 
Vitamin K Metabolic Process (GO:0042373) 0.010354502 0.07917454 
Cyclooxygenase Pathway (GO:0019371) 0.010354502 0.07917454 
Presynaptic Membrane Assembly (GO:0097105) 0.010354502 0.07917454 
Protein Localization To Nucleus (GO:0034504) 0.010900111 0.07917454 
Quinone Metabolic Process (GO:1901661) 0.011641548 0.07917454 
Negative Regulation Of Sodium Ion Transmembrane Transport (GO:1902306) 0.011641548 0.07917454 
Postsynapse Assembly (GO:0099068) 0.011641548 0.07917454 
Presynaptic Membrane Organization (GO:0097090) 0.011641548 0.07917454 
Negative Regulation Of Inclusion Body Assembly (GO:0090084) 0.012926986 0.07917454 
Regulation Of Inclusion Body Assembly (GO:0090083) 0.012926986 0.07917454 
Positive Regulation Of Protein Depolymerization (GO:1901881) 0.012926986 0.07917454 
Negative Regulation Of Sodium Ion Transmembrane Transporter Activity 
(GO:2000650) 0.012926986 0.07917454 
Regulation Of Cytoplasmic Transport (GO:1903649) 0.014210816 0.07917454 
Regulation Of Stress-Activated Protein Kinase Signaling Cascade (GO:0070302) 0.014210816 0.07917454 
Mitochondrial Respiratory Chain Complex III Assembly (GO:0034551) 0.014210816 0.07917454 
Respiratory Chain Complex III Assembly (GO:0017062) 0.014210816 0.07917454 
Presynapse Organization (GO:0099172) 0.014210816 0.07917454 
Negative Regulation Of Receptor Internalization (GO:0002091) 0.016773662 0.08987931 
Ribosome Biogenesis (GO:0042254) 0.01716994 0.08987931 
Peptidyl-Serine Phosphorylation (GO:0018105) 0.017800851 0.08987931 
Membrane Raft Organization (GO:0031579) 0.018052682 0.08987931 
Neuron Cell-Cell Adhesion (GO:0007158) 0.018052682 0.08987931 
Regulation Of Cellular Response To Heat (GO:1900034) 0.019330102 0.0923111 
Presynapse Assembly (GO:0099054) 0.019330102 0.0923111 
Maturation Of 5.8S rRNA (GO:0000460) 0.020605924 0.09454483 
Regulation Of Golgi Organization (GO:1903358) 0.020605924 0.09454483 



Prostaglandin Biosynthetic Process (GO:0001516) 0.021880151 0.09660293 
Toll-Like Receptor 4 Signaling Pathway (GO:0034142) 0.021880151 0.09660293 
Response To Organophosphorus (GO:0046683) 0.023152783 0.09995444 
Regulation Of Early Endosome To Late Endosome Transport (GO:2000641) 0.024423824 0.09995444 
Receptor Clustering (GO:0043113) 0.024423824 0.09995444 
Lipopolysaccharide-Mediated Signaling Pathway (GO:0031663) 0.025693274 0.09995444 
Positive Regulation Of Protein Processing (GO:0010954) 0.025693274 0.09995444 
Regulation Of Fibroblast Migration (GO:0010762) 0.025693274 0.09995444 
Fc-gamma Receptor Signaling Pathway Involved In Phagocytosis (GO:0038096) 0.025693274 0.09995444 
Endomembrane System Organization (GO:0010256) 0.026614404 0.09995444 
Golgi Vesicle Transport (GO:0048193) 0.026866135 0.09995444 
snRNA Metabolic Process (GO:0016073) 0.026961136 0.09995444 
Regulation Of Translation (GO:0006417) 0.0281394 0.09995444 
Fc Receptor Mediated Stimulatory Signaling Pathway (GO:0002431) 0.028227412 0.09995444 
Regulation Of Neural Precursor Cell Proliferation (GO:2000177) 0.028227412 0.09995444 
Response To Purine-Containing Compound (GO:0014074) 0.030755212 0.09995444 
Fc-gamma Receptor Signaling Pathway (GO:0038094) 0.030755212 0.09995444 
Neuromuscular Junction Development (GO:0007528) 0.030755212 0.09995444 
ERK1 And ERK2 Cascade (GO:0070371) 0.030755212 0.09995444 
Fat-Soluble Vitamin Metabolic Process (GO:0006775) 0.030755212 0.09995444 
Negative Regulation Of Ion Transmembrane Transporter Activity (GO:0032413) 0.030755212 0.09995444 
Camera-Type Eye Development (GO:0043010) 0.033276689 0.10360518 
Negative Regulation Of Receptor-Mediated Endocytosis (GO:0048261) 0.033276689 0.10360518 
Negative Regulation Of Catalytic Activity (GO:0043086) 0.033276689 0.10360518 
Chaperone Cofactor-Dependent Protein Refolding (GO:0051085) 0.034535061 0.10360518 
Myeloid Cell Development (GO:0061515) 0.034535061 0.10360518 
Positive Regulation Of Response To Wounding (GO:1903036) 0.034535061 0.10360518 
Positive Regulation Of Neural Precursor Cell Proliferation (GO:2000179) 0.037047083 0.1097344 



Presynaptic Endocytosis (GO:0140238) 0.03955282 0.115692 
'De Novo' Post-Translational Protein Folding (GO:0051084) 0.040803336 0.11646119 
intra-Golgi Vesicle-Mediated Transport (GO:0006891) 0.042052286 0.11646119 
ncRNA Catabolic Process (GO:0034661) 0.042052286 0.11646119 
Positive Regulation Of Small Molecule Metabolic Process (GO:0062013) 0.042052286 0.11646119 
Positive Regulation Of Organelle Organization (GO:0010638) 0.043299673 0.11646119 
Positive Regulation Of Carbohydrate Metabolic Process (GO:0045913) 0.043299673 0.11646119 
Mitochondrial Electron Transport, NADH To Ubiquinone (GO:0006120) 0.043299673 0.11646119 
Regulation Of Receptor Internalization (GO:0002090) 0.045789763 0.11697245 
Regulation Of Trans-Synaptic Signaling (GO:0099177) 0.045789763 0.11697245 
Melanosome Organization (GO:0032438) 0.04703247 0.11697245 
Regulation Of Sodium Ion Transmembrane Transporter Activity (GO:2000649) 0.04703247 0.11697245 
Positive Regulation Of Signaling (GO:0023056) 0.04703247 0.11697245 
Regulation Of Ossification (GO:0030278) 0.04703247 0.11697245 
G2/M Transition Of Mitotic Cell Cycle (GO:0000086) 0.048273621 0.11697245 
Response To cAMP (GO:0051591) 0.048273621 0.11697245 
Positive Regulation Of ATP-dependent Activity (GO:0032781) 0.049513218 0.11697245 
Positive Regulation Of Cytokinesis (GO:0032467) 0.049513218 0.11697245 
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Table S7 
Downregulated Biological Processes in infected i3Ns p-value q-value 
Secondary Alcohol Biosynthetic Process (GO:1902653) 0.00018563 0.01928305 
Cholesterol Biosynthetic Process (GO:0006695) 0.00020167 0.01928305 
Sterol Biosynthetic Process (GO:0016126) 0.00025372 0.01928305 
Cholesterol Metabolic Process (GO:0008203) 0.00145547 0.0589797 
Monocarboxylic Acid Metabolic Process (GO:0032787) 0.00301943 0.0589797 
Synaptic Vesicle Uncoating (GO:0016191) 0.00424314 0.0589797 
Mesenchymal Cell Differentiation Involved In Kidney Development (GO:0072161) 0.00424314 0.0589797 
Regulation Of Extracellular Exosome Assembly (GO:1903551) 0.00424314 0.0589797 
Interleukin-27-Mediated Signaling Pathway (GO:0070106) 0.00424314 0.0589797 
Interleukin-9-Mediated Signaling Pathway (GO:0038113) 0.00508974 0.0589797 
Response To Lead Ion (GO:0010288) 0.00508974 0.0589797 
Clathrin Coat Disassembly (GO:0072318) 0.00508974 0.0589797 
GMP Biosynthetic Process (GO:0006177) 0.00508974 0.0589797 
Substrate-Dependent Cell Migration, Cell Extension (GO:0006930) 0.00508974 0.0589797 
Macrophage Derived Foam Cell Differentiation (GO:0010742) 0.00508974 0.0589797 
Cellular Response To Interleukin-9 (GO:0071355) 0.00508974 0.0589797 
Regulation Of Dopamine Metabolic Process (GO:0042053) 0.00593566 0.0589797 
Foam Cell Differentiation (GO:0090077) 0.00593566 0.0589797 
IMP Biosynthetic Process (GO:0006188) 0.00593566 0.0589797 
Purine Ribonucleoside Monophosphate Catabolic Process (GO:0009169) 0.00593566 0.0589797 
GMP Metabolic Process (GO:0046037) 0.00678091 0.0589797 
Purine Nucleobase Metabolic Process (GO:0006144) 0.00762547 0.0589797 
Type II Interferon-Mediated Signaling Pathway (GO:0060333) 0.00762547 0.0589797 
Positive Regulation Of Mesenchymal Cell Proliferation (GO:0002053) 0.00762547 0.0589797 
Alpha-Linolenic Acid Metabolic Process (GO:0036109) 0.00762547 0.0589797 
Peptidyl-Serine Dephosphorylation (GO:0070262) 0.00762547 0.0589797 



Cell Differentiation Involved In Metanephros Development (GO:0072202) 0.00762547 0.0589797 
IMP Metabolic Process (GO:0046040) 0.00762547 0.0589797 
Nitrogen Compound Transport (GO:0071705) 0.00828509 0.0589797 
Oxygen Transport (GO:0015671) 0.00846937 0.0589797 
Metanephric Mesenchyme Development (GO:0072075) 0.00846937 0.0589797 
Heme Catabolic Process (GO:0042167) 0.00846937 0.0589797 
Carbon Dioxide Transport (GO:0015670) 0.00931258 0.0589797 
Golgi To Lysosome Transport (GO:0090160) 0.00931258 0.0589797 
Purine Ribonucleoside Monophosphate Metabolic Process (GO:0009167) 0.00931258 0.0589797 
Regulation Of Mesenchymal Cell Proliferation (GO:0010464) 0.00931258 0.0589797 
Fatty Acid Elongation (GO:0030497) 0.01015513 0.05936843 
Porphyrin-Containing Compound Catabolic Process (GO:0006787) 0.01015513 0.05936843 
Cristae Formation (GO:0042407) 0.01015513 0.05936843 
Clathrin Coat Assembly (GO:0048268) 0.01099699 0.05969797 
Negative Regulation Of Receptor Internalization (GO:0002091) 0.01099699 0.05969797 
Substrate-Dependent Cell Migration (GO:0006929) 0.01099699 0.05969797 
Positive Regulation Of Exosomal Secretion (GO:1903543) 0.01183819 0.06276993 
Gas Transport (GO:0015669) 0.01267871 0.06569877 
acetyl-CoA Metabolic Process (GO:0006084) 0.01351856 0.06680742 
Peptidyl-Threonine Dephosphorylation (GO:0035970) 0.01435773 0.06680742 
Golgi To Vacuole Transport (GO:0006896) 0.01435773 0.06680742 
Purine-Containing Compound Biosynthetic Process (GO:0072522) 0.01435773 0.06680742 
Long-Chain fatty-acyl-CoA Biosynthetic Process (GO:0035338) 0.01435773 0.06680742 
Regulation Of Exosomal Secretion (GO:1903541) 0.01519624 0.06793613 
Response To Organophosphorus (GO:0046683) 0.01519624 0.06793613 
Linoleic Acid Metabolic Process (GO:0043651) 0.01603407 0.06897676 
Nucleotide Biosynthetic Process (GO:0009165) 0.01603407 0.06897676 
Hydrogen Peroxide Catabolic Process (GO:0042744) 0.01687123 0.0712341 



Positive Regulation Of Interferon-Alpha Production (GO:0032727) 0.01770773 0.07209575 
Purine Nucleotide Biosynthetic Process (GO:0006164) 0.01770773 0.07209575 
Cellular Response To Interferon-Beta (GO:0035458) 0.01854355 0.07315248 
Long-Chain fatty-acyl-CoA Metabolic Process (GO:0035336) 0.0193787 0.07315248 
Entrainment Of Circadian Clock By Photoperiod (GO:0043153) 0.0193787 0.07315248 
Photoperiodism (GO:0009648) 0.02021319 0.07315248 
Response To Purine-Containing Compound (GO:0014074) 0.02021319 0.07315248 
Positive Regulation Of Cellular Response To Transforming Growth Factor Beta Stimulus (GO:1903846) 0.02021319 0.07315248 
Positive Regulation Of Transforming Growth Factor Beta Receptor Signaling Pathway (GO:0030511) 0.02021319 0.07315248 
fatty-acyl-CoA Biosynthetic Process (GO:0046949) 0.021047 0.07336286 
Purine Ribonucleotide Catabolic Process (GO:0009154) 0.021047 0.07336286 
Regulation Of Interferon-Alpha Production (GO:0032647) 0.02188015 0.07336286 
Negative Regulation Of Receptor-Mediated Endocytosis (GO:0048261) 0.02188015 0.07336286 
Positive Regulation Of Erythrocyte Differentiation (GO:0045648) 0.02188015 0.07336286 
Chaperone Cofactor-Dependent Protein Refolding (GO:0051085) 0.02271263 0.07397829 
Clathrin-Dependent Endocytosis (GO:0072583) 0.02271263 0.07397829 
Positive Regulation Of Defense Response To Virus By Host (GO:0002230) 0.02354445 0.07455741 
Protein Localization To Golgi Apparatus (GO:0034067) 0.02354445 0.07455741 
Response To Interferon-Beta (GO:0035456) 0.02437559 0.07613199 
Positive Regulation Of Phosphate Metabolic Process (GO:0045937) 0.02520608 0.07638245 
Receptor Signaling Pathway Via STAT (GO:0097696) 0.02603589 0.07638245 
acyl-CoA Metabolic Process (GO:0006637) 0.02603589 0.07638245 
'De Novo' Post-Translational Protein Folding (GO:0051084) 0.02686504 0.07638245 
Mitochondrial Membrane Organization (GO:0007006) 0.02686504 0.07638245 
Negative Regulation Of Proteasomal Ubiquitin-Dependent Protein Catabolic Process (GO:0032435) 0.02686504 0.07638245 
Very Long-Chain Fatty Acid Metabolic Process (GO:0000038) 0.02686504 0.07638245 
Purine Nucleotide Metabolic Process (GO:0006163) 0.02852135 0.07638245 
Inner Mitochondrial Membrane Organization (GO:0007007) 0.02852135 0.07638245 



One-Carbon Compound Transport (GO:0019755) 0.02934851 0.07638245 
Receptor Signaling Pathway Via JAK-STAT (GO:0007259) 0.03017501 0.07638245 
Positive Regulation Of Myeloid Cell Differentiation (GO:0045639) 0.03017501 0.07638245 
Regulation Of Erythrocyte Differentiation (GO:0045646) 0.03017501 0.07638245 
Regulation Of Receptor Internalization (GO:0002090) 0.03017501 0.07638245 
Negative Regulation Of Endothelial Cell Proliferation (GO:0001937) 0.03100085 0.07638245 
Regulation Of Defense Response To Virus By Host (GO:0050691) 0.03100085 0.07638245 
Type I Interferon-Mediated Signaling Pathway (GO:0060337) 0.03100085 0.07638245 
Positive Regulation Of Exocytosis (GO:0045921) 0.03100085 0.07638245 
Tumor Necrosis Factor-Mediated Signaling Pathway (GO:0033209) 0.03182602 0.07638245 
Cellular Response To Type I Interferon (GO:0071357) 0.03182602 0.07638245 
Response To cAMP (GO:0051591) 0.03182602 0.07638245 
Response To Peptide (GO:1901652) 0.03182602 0.07638245 
Negative Regulation Of Proteasomal Protein Catabolic Process (GO:1901799) 0.03265053 0.07674558 
Negative Regulation Of Ubiquitin-Dependent Protein Catabolic Process (GO:2000059) 0.03265053 0.07674558 
Synaptic Vesicle Endocytosis (GO:0048488) 0.03347438 0.07709252 
Endothelial Cell Migration (GO:0043542) 0.03347438 0.07709252 
Negative Regulation Of I-kappaB kinase/NF-kappaB Signaling (GO:0043124) 0.0351201 0.07928103 
Organic Hydroxy Compound Biosynthetic Process (GO:1901617) 0.0351201 0.07928103 
Regulation Of Cellular Component Size (GO:0032535) 0.03594198 0.08034089 
Epithelial Cell Migration (GO:0010631) 0.03840364 0.08409095 
Response To Hydrogen Peroxide (GO:0042542) 0.03840364 0.08409095 
Positive Regulation Of Smooth Muscle Cell Proliferation (GO:0048661) 0.03922288 0.08409095 
Positive Regulation Of Epithelial To Mesenchymal Transition (GO:0010718) 0.03922288 0.08409095 
Unsaturated Fatty Acid Metabolic Process (GO:0033559) 0.04085939 0.08409095 
Positive Regulation Of Pathway-Restricted SMAD Protein Phosphorylation (GO:0010862) 0.04085939 0.08409095 
Interferon-Mediated Signaling Pathway (GO:0140888) 0.04085939 0.08409095 
Steroid Biosynthetic Process (GO:0006694) 0.04167665 0.08409095 



Positive Regulation Of Cell Death (GO:0010942) 0.04167665 0.08409095 
Negative Regulation Of Cell Projection Organization (GO:0031345) 0.04167665 0.08409095 
Blood Circulation (GO:0008015) 0.04167665 0.08409095 
Protein Homotetramerization (GO:0051289) 0.04412453 0.08757379 
Regulation Of Smooth Muscle Cell Proliferation (GO:0048660) 0.04493918 0.08757379 
Negative Regulation Of Neuron Projection Development (GO:0010977) 0.04493918 0.08757379 
Endoplasmic Reticulum Organization (GO:0007029) 0.04493918 0.08757379 
Response To Peptide Hormone (GO:0043434) 0.04575318 0.08840445 
post-Golgi Vesicle-Mediated Transport (GO:0006892) 0.04656653 0.0892199 
Membrane Lipid Biosynthetic Process (GO:0046467) 0.04737922 0.09002051 
Renal System Development (GO:0072001) 0.04819126 0.09080667 
Regulation Of Cell Death (GO:0010941) 0.04900265 0.09157872 
Sterol Metabolic Process (GO:0016125) 0.04981338 0.09160438 
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