
Lipopolysaccharide 
Mediated Signaling 

Pathway 

Phagocytosis Recognition

Regulation Of B Cell 
Differentiation 

Response To Chemokine

Cd4 Positive Alpha Beta T 
Cell Proliferation 

Lymphocyte Homeostasis

Positive Regulation Of 
Interleukin 1 Beta 

Production 

Interleukin 17 Production

Cellular Response To 
Interleukin 1 

Regulation Of Pattern 
Recognition Receptor 

Signaling Pathway 

Positive Regulation Of 
Alpha Beta T Cell 

Activation 

Positive Regulation Of 
Type 2 Immune Response 

Hematopoietic Stem Cell 
Differentiation 

Response To Tumor 
Necrosis Factor 

Regulation Of Isotype 
Switching 

Positive Regulation Of 
Production Of Molecular 

Mediator Of Immune 
Response 

Negative Regulation Of 
Cd4 Positive Alpha Beta T 

Cell Activation 

Regulation Of Lymphocyte 
Migration 

Negative Regulation Of 
Lymphocyte Activation 

Regulation Of Defense 
Response To Bacterium 

Arachidonic Acid 
Metabolic Process 

Negative Regulation Of T 
Cell Proliferation 

Endosome Organization

Negative Regulation Of 
Leukocyte Proliferation 

Negative Regulation Of 
Immune Effector Process 

Negative Regulation Of 
Interferon Gamma 

Production 

Protein Autoprocessing

Membrane Invagination

T Cell Homeostasis

Negative Regulation Of 
Osteoclast Differentiation 

Modulation Of Process Of 
Another Organism 

Positive Regulation Of 
Granulocyte Chemotaxis 

Antigen Processing And 
Presentation Of 

Exogenous Antigen 

Negative Regulation Of 
Alpha Beta T Cell 

Activation 

Positive Regulation Of 
Macrophage Chemotaxis 

Regulation Of Biological 
Process Involved In 

Symbiotic Interaction 

Regulation Of Myeloid 
Leukocyte Mediated 

Immunity 

Regulation Of Alpha Beta 
T Cell Activation 

Myeloid Leukocyte 
Migration 

Monocyte Chemotaxis

Positive Regulation Of 
Phagocytosis Engulfment 

Leukocyte Aggregation

Positive Regulation Of 
Type I Interferon 

Production 

Viral Life Cycle

Natural Killer Cell 
Differentiation 

Regulation Of Leukocyte 
Migration 

Granulocyte Activation

Positive Regulation Of 
Type I Interferon Mediated 

Signaling Pathway 

Positive Regulation Of 
Lymphocyte Chemotaxis 

B Cell Activation Involved 
In Immune Response 

Positive Regulation Of 
Alpha Beta T Cell 

Proliferation 

Activation Of Innate 
Immune Response 

Cd4 Positive Alpha Beta T 
Cell Differentiation 

Cytoplasmic Pattern 
Recognition Receptor 

Signaling Pathway 

Interleukin 8 Production

Membrane Fusion Involved 
In Viral Entry Into Host 

Cell 

Cytoplasmic Pattern 
Recognition Receptor 
Signaling Pathway In 
Response To Virus 

Antigen Processing And 
Presentation Of Peptide 

Antigen 

Positive Regulation Of 
Interleukin 4 Production 

Positive Regulation Of T 
Cell Receptor Signaling 

Pathway 

Positive Regulation Of 
Myeloid Leukocyte 

Differentiation 

Regulation Of T Cell 
Receptor Signaling 

Pathway 

Regulation Of Antigen 
Receptor Mediated 
Signaling Pathway 

Regulation Of Toll Like 
Receptor Signaling 

Pathway 

Modulation By Host Of 
Symbiont Process 

Positive Chemotaxis

T Cell Selection

Adhesion Of Symbiont To 
Host 

Regulation Of T Cell 
Mediated Immunity 

Negative Regulation Of 
Chemokine Production 

Negative Regulation Of 
Transmembrane Receptor 
Protein Serine Threonine 
Kinase Signaling Pathway 

B Cell Proliferation

Positive Regulation Of 
Lymphocyte 

Differentiation 

Cytokine Production 
Involved In Immune 

Response 

Viral Transcription

Positive Regulation Of 
Cellular Extravasation 

Antimicrobial Humoral 
Immune Response 

Mediated By Antimicrobial 
Peptide 

T Helper 17 Type Immune 
Response 

Regulation Of Macrophage 
Migration 

Negative Regulation Of 
Antigen Receptor 

Mediated Signaling 
Pathway 

Negative Regulation Of 
Alpha Beta T Cell 

Differentiation 

Endocytosis Involved In 
Viral Entry Into Host Cell 

Defense Response To 
Gram Negative Bacterium 

Cellular Response To 
Dsrna 

Cellular Response To 
Interferon Alpha 

Regulation Of Macrophage 
Differentiation 

Positive Regulation Of 
Cytokine Production 
Involved In Immune 

Response 

Regulation Of Production 
Of Molecular Mediator Of 

Immune Response 

Positive Regulation Of T 
Cell Mediated Immunity 

Positive Regulation Of 
Hemopoiesis 

Tumor Necrosis Factor 
Superfamily Cytokine 

Production 

Response To 
Transforming Growth 

Factor Beta 

Biological Process Involved 
In Interaction With 

Symbiont 

Positive Regulation Of 
Phagocytosis 

Positive Regulation Of T 
Cell Proliferation 

Virion Assembly

Regulation Of T Cell 
Migration 

Cellular Response To Virus

Regulation Of Cellular 
Response To 

Transforming Growth 
Factor Beta Stimulus 

Regulation Of Mast Cell 
Activation 

Opsonization

Positive Regulation Of 
Interleukin 1 Production 

Negative Regulation Of 
Adaptive Immune 

Response 

Antigen Processing And 
Presentation Of 

Exogenous Peptide 
Antigen 

Inflammatory Response To 
Antigenic Stimulus 

Positive Regulation Of B 
Cell Mediated Immunity 

Negative Regulation Of 
Cytokine Production 

Involved In Inflammatory 
Response 

Positive Regulation Of B 
Cell Proliferation 

Myd88 Dependent Toll 
Like Receptor Signaling 

Pathway 

Positive Regulation Of 
Leukocyte Proliferation 

Positive Regulation Of 
Macrophage Cytokine 

Production 

Regulation Of 
Mononuclear Cell 

Migration 

Toll Like Receptor 2 
Signaling Pathway 

Regulation Of B Cell 
Mediated Immunity 

Defense Response To 
Gram Positive Bacterium 

Negative Regulation Of 
Cell Cell Adhesion 

Myeloid Leukocyte 
Cytokine Production 

Organ Or Tissue Specific 
Immune Response 

Positive Regulation Of 
Inflammatory Response 

Regulatory T Cell 
Differentiation 

Multivesicular Body 
Sorting Pathway 

Regulation Of Leukocyte 
Chemotaxis 

T Cell Cytokine Production

Tumor Necrosis Factor 
Mediated Signaling 

Pathway 

Negative Regulation Of 
Viral Process 

Negative Regulation Of B 
Cell Proliferation 

Positive Regulation Of 
Interleukin 17 Production 

Antigen Processing And 
Presentation Of 

Exogenous Peptide 
Antigen Via Mhc Class Ii 

Positive Regulation Of 
Adaptive Immune 

Response 

Regulation Of Interleukin 
4 Production 

Prostanoid Biosynthetic 
Process 

Regulation Of Granulocyte 
Differentiation 

Vacuolar Localization

Response To Prostaglandin

Regulation Of Lymphocyte 
Chemotaxis 

Ubiquitin Dependent 
Protein Catabolic Process 

Via The Multivesicular 
Body Sorting Pathway 

Positive Regulation Of 
Interleukin 8 Production 

Negative Regulation Of 
Transforming Growth 
Factor Beta Receptor 

Signaling Pathway 

Negative Regulation Of 
Phagocytosis 

Mature B Cell 
Differentiation 

Regulation Of 
Immunoglobulin 

Production 

Regulation Of T Cell 
Proliferation 

Complement Activation

Regulation Of Adaptive 
Immune Response 

T Helper 2 Cell 
Differentiation 

Monocarboxylic Acid 
Biosynthetic Process 

Linoleic Acid Metabolic 
Process 

Leukotriene Metabolic 
Process 

Neutrophil Migration

Regulation Of Defense 
Response To Virus By Host 

T Cell Differentiation 
Involved In Immune 

Response 

Positive Regulation Of 
Cellular Response To 
Transforming Growth 
Factor Beta Stimulus 

Regulation Of Leukocyte 
Adhesion To Vascular 

Endothelial Cell 

Modulation By Symbiont 
Of Entry Into Host 

Regulation Of Response 
To Cytokine Stimulus 

Negative Regulation Of 
Toll Like Receptor 
Signaling Pathway 

Regulation Of Viral 
Transcription 

Positive Regulation Of 
Response To Cytokine 

Stimulus 

Negative Regulation Of 
Defense Response 

Granulocyte Chemotaxis

Interleukin 1 Beta 
Production 

Somatic Diversification Of 
Immunoglobulins Involved 

In Immune Response 

Cellular Response To 
Interferon Gamma 

Positive Regulation Of 
Myeloid Leukocyte 
Mediated Immunity 

Regulation Of Myeloid Cell 
Differentiation 

Xenobiotic Transport

Viral Genome Replication

Regulation Of T Cell 
Cytokine Production 

T Cell Migration

Regulation Of Tolerance 
Induction 

Chemokine Production

Cellular Response To 
Prostaglandin Stimulus 

Regulation Of Mast Cell 
Activation Involved In 

Immune Response 

Neutrophil Mediated 
Cytotoxicity 

Regulation Of Lymphocyte 
Mediated Immunity 

Anoikis

Regulation Of Activated T 
Cell Proliferation 

Lymphoid Progenitor Cell 
Differentiation 

Macrophage Cytokine 
Production 

Regulation Of Macrophage 
Activation 

Alpha Beta T Cell 
Activation 

Entry Into Host

Positive Regulation Of 
Interleukin 2 Production 

Tolerance Induction

Positive Regulation Of Cd4 
Positive Alpha Beta T Cell 

Differentiation 

Negative Regulation Of 
Chemotaxis 

Somatic Diversification Of 
Immune Receptors 

Regulation Of T Helper 17 
Type Immune Response 

Leukocyte Tethering Or 
Rolling 

Regulation Of Acute 
Inflammatory Response To 

Antigenic Stimulus 

Leukocyte Chemotaxis

Response To Type I 
Interferon 

Xenobiotic Metabolic 
Process 

Activated T Cell 
Proliferation 

Interleukin 4 ProductionPositive Regulation Of 
Myeloid Leukocyte 

Cytokine Production 
Involved In Immune 

Response 

Regulation Of 
Lipopolysaccharide 
Mediated Signaling 

Pathway 

Response To Protozoan

Negative Regulation Of 
Viral Life Cycle 

Lymphocyte Activation 
Involved In Immune 

Response 

Positive Regulation Of 
Interferon Gamma 

Production 

T Cell Differentiation In 
Thymus 

Cellular Response To 
Ketone 

Positive Regulation Of 
Interleukin 12 Production 

Neutrophil Mediated 
Immunity 

Regulation Of Myeloid 
Leukocyte Differentiation 

Positive Regulation Of 
Innate Immune Response 

Positive Regulation Of 
Pattern Recognition 
Receptor Signaling 

Pathway 

Lymphocyte Costimulation

Regulation Of B Cell 
Proliferation 

Membrane Fission

B Cell Apoptotic Process

Viral Gene Expression

Antigen Processing And 
Presentation Of Peptide 
Antigen Via Mhc Class I 

Response To Antibiotic

Regulation Of Cd4 Positive 
Alpha Beta T Cell 

Differentiation Positive Regulation Of T 
Helper Cell Differentiation 

Positive Regulation Of 
Antigen Receptor 

Mediated Signaling 
Pathway 

Regulation Of Toll Like 
Receptor 4 Signaling 

Pathway 

Nlrp3 Inflammasome 
Complex Assembly 

Positive Regulation Of 
Defense Response To 

Virus By Host 

Negative Regulation Of T 
Cell Mediated Immunity 

Isotype Switching To Igg 
Isotypes 

Regulation Of T Helper 1 
Type Immune Response 

Viral Release From Host 
Cell 

Regulation Of Leukocyte 
Apoptotic Process 

Chronic Inflammatory 
Response 

T Helper Cell Lineage 
Commitment 

Unsaturated Fatty Acid 
Biosynthetic Process 

T Cell Chemotaxis

Cellular Extravasation

Positive Regulation Of 
Viral Life Cycle 

Monocyte Differentiation

Response To Interleukin 1

Negative Regulation Of 
Hemopoiesis 

Myeloid Leukocyte 
Differentiation 

Dendritic Cell Migration

Acute Inflammatory 
Response To Antigenic 

Stimulus 

Positive Regulation Of 
Acute Inflammatory 

Response 

Positive Regulation Of 
Leukocyte Apoptotic 

Process 

Late Endosome To 
Vacuole Transport 

Regulation Of Type 2 
Immune Response 

Production Of Molecular 
Mediator Involved In 

Inflammatory Response 

Positive Regulation Of 
Immunoglobulin 

Production 

Toll Like Receptor 
Signaling Pathway 

Regulation Of Viral Process

Negative Regulation Of 
Type I Interferon 

Production 

Regulation Of Acute 
Inflammatory Response 

Toll Like Receptor 4 
Signaling Pathway 

T Cell Activation Involved 
In Immune Response 

Regulation Of Monocyte 
Differentiation 

Interferon Gamma 
Production 

Positive Regulation Of 
Inflammatory Response To 

Antigenic Stimulus 

Positive Regulation Of 
Lymphocyte Apoptotic 

Process 

Myeloid Cell Activation 
Involved In Immune 

Response 

Interleukin 10 Production

Regulation Of Innate 
Immune Response 

Humoral Immune 
Response Mediated By 

Circulating 
Immunoglobulin 

Negative Regulation Of 
Myeloid Cell 

Differentiation 

Biological Process Involved 
In Interaction With Host 

Regulation Of B Cell 
Receptor Signaling 

Pathway 

Positive Regulation Of 
Macrophage Activation 

Negative Regulation Of 
Interleukin 6 Production 

Regulation Of Granulocyte 
Chemotaxis T Helper 1 Cell 

Differentiation 

Interferon Gamma 
Mediated Signaling 

Pathway 

Regulation Of Osteoclast 
Differentiation 

Negative Regulation Of 
Leukocyte Apoptotic 

Process 

Hypersensitivity

Positive Regulation Of Cd4 
Positive Alpha Beta T Cell 

Activation 

Lymphocyte Chemotaxis

Toll Like Receptor 3 
Signaling Pathway 

Positive Regulation Of 
Macrophage Migration 

Negative Regulation Of B 
Cell Activation 

Cd8 Positive Alpha Beta T 
Cell Activation 

Positive T Cell Selection

Regulation Of 
Inflammatory Response To 

Antigenic Stimulus 

Positive Regulation Of 
Leukocyte Adhesion To 

Vascular Endothelial Cell 

Somatic Diversification Of 
Immunoglobulins 

Negative Regulation Of 
Leukocyte Cell Cell 

Adhesion 

Negative Regulation Of B 
Cell Apoptotic Process 

Alpha Beta T Cell 
Differentiation 

Negative Regulation Of 
Myeloid Leukocyte 

Differentiation 

Positive Regulation Of 
Interleukin 6 Production 

Positive Regulation Of 
Interferon Alpha 

Production 

Regulation Of T Helper 
Cell Differentiation 

Positive Regulation Of B 
Cell Activation 

Type 2 Immune Response

Response To Interleukin 4
Alpha Beta T Cell 

Proliferation 

Regulation Of Phagocytosis

Macrophage Activation

Fatty Acid Biosynthetic 
Process 

Lymphocyte Apoptotic 
Process 

Positive Regulation Of T 
Cell Cytokine Production 

Regulation Of Antigen 
Processing And 

Presentation 

Interleukin 6 Production

Negative Regulation Of 
Mononuclear Cell 

Migration 

Inflammasome Complex 
Assembly 

Negative Regulation Of T 
Cell Receptor Signaling 

Pathway 

Response To Interferon 
Gamma 

Viral Rna Genome 
Replication 

Regulation Of Alpha Beta 
T Cell Differentiation 

Movement In Host

B Cell Receptor Signaling 
Pathway 

T Cell Receptor Signaling 
Pathway 

Regulation Of B Cell 
Apoptotic Process 

Positive Regulation Of 
Neutrophil Migration 

Positive Regulation Of 
Leukocyte Migration 

Negative Regulation Of 
Interleukin 12 Production 

Immunoglobulin 
Production Involved In 

Immunoglobulin Mediated 
Immune Response 

Cytokine Production 
Involved In Inflammatory 

Response 

Regulation Of Defense 
Response To Virus 

Detection Of Biotic 
Stimulus 

Negative Regulation Of 
Lymphocyte 

Differentiation 

Positive Regulation Of 
Chemotaxis 

Macrophage Differentiation

Granulocyte Migration

Acute Inflammatory 
Response 

Leukocyte Apoptotic 
Process 

Negative Regulation Of 
Immune Response 

Interleukin 12 Production

Negative Regulation Of 
Production Of Molecular 

Mediator Of Immune 
Response 

Negative Regulation Of 
Viral Genome Replication 

Modulation By Host Of 
Viral Process 

T Helper 17 Cell 
Differentiation 

Dendritic Cell Antigen 
Processing And 

Presentation 

Membrane Disruption In 
Another Organism 

Mononuclear Cell 
Migration 

Osteoclast Differentiation

Pattern Recognition 
Receptor Signaling 

Pathway 

Antigen Processing And 
Presentation 

Regulation Of Lymphocyte 
Apoptotic Process 

Hematopoietic Progenitor 
Cell Differentiation 

Suppression Of Viral 
Release By Host 

Regulation Of Membrane 
Invagination 

Granulocyte Differentiation

Negative Regulation Of 
Interleukin 10 Production 

Transforming Growth 
Factor Beta Production 

Response To Ketone

Response To Interleukin 6

Alpha Beta T Cell Lineage 
Commitment 

Mature B Cell 
Differentiation Involved In 

Immune Response 

Regulation Of 
Hematopoietic Progenitor 

Cell Differentiation 

Positive Regulation Of Toll 
Like Receptor Signaling 

Pathway 

Regulation Of T Cell 
Apoptotic Process 

Lymphocyte Migration

Negative Regulation Of 
Defense Response To 

Virus 

Positive Regulation Of 
Interferon Beta Production 

Negative Regulation Of 
Inflammatory Response 

Killing By Host Of 
Symbiont Cells 

Regulation Of Tumor 
Necrosis Factor Mediated 

Signaling Pathway 

Response To Interferon 
Alpha 

Regulation Of Macrophage 
Chemotaxis 

Interleukin 2 Production
Positive Regulation Of 

Mononuclear Cell 
Migration 

Negative Regulation Of T 
Helper Cell Differentiation 

Interferon Alpha 
Production 

Thymocyte Apoptotic 
Process 

Negative Regulation Of 
Cytokine Production 
Involved In Immune 

Response 

Positive Regulation Of 
Response To Biotic 

Stimulus 

Positive Regulation Of 
Isotype Switching 

Interleukin 1 Production

Positive Regulation Of 
Natural Killer Cell 

Activation 

Neutrophil Activation 
Involved In Immune 

Response 

Positive Regulation Of 
Leukocyte Mediated 

Immunity 

Negative Regulation Of 
Interleukin 1 Production 

Negative Regulation Of 
Interleukin 2 Production 

Antimicrobial Humoral 
Response 

Negative Regulation Of 
Leukocyte Migration 

Regulation Of Natural 
Killer Cell Activation 

T Cell Apoptotic Process

Response To Histamine

Response To Interleukin 17

Regulation Of Chemotaxis
T Helper 1 Type Immune 

Response 

Transforming Growth 
Factor Beta Receptor 

Signaling Pathway 

Dendritic Cell Chemotaxis

Response To Testosterone

Regulation Of Type I 
Interferon Mediated 
Signaling Pathway 

T Cell Proliferation

Positive Regulation Of 
Interleukin 10 Production 

Negative Regulation Of 
Interleukin 1 Beta 

Production 

Interferon Beta Production

Antigen Processing And 
Presentation Of Peptide Or 

Polysaccharide Antigen 
Via Mhc Class Ii 

Negative Regulation Of 
Cell Activation 

Interleukin 1 Mediated 
Signaling Pathway 

Macrophage Migration

Macrophage Chemotaxis

B Cell Homeostasis

Positive Regulation Of 
Myeloid Cell 

Differentiation 

Toll Like Receptor 9 
Signaling Pathway 

Negative Regulation Of 
Tumor Necrosis Factor 
Superfamily Cytokine 

Production 

Regulation Of Cellular 
Extravasation 

Negative Regulation Of 
Response To Biotic 

Stimulus 

Regulation Of Leukocyte 
Degranulation 

Myeloid Leukocyte 
Mediated Immunity 

Chemokine C X C Motif 
Ligand 2 Production 

Regulation Of Lymphocyte 
Differentiation 

Killing Of Cells Of Another 
Organism 

Positive Regulation Of 
Viral Process 

Negative Regulation Of 
Interleukin 17 Production 

Positive Regulation Of 
Alpha Beta T Cell 

Differentiation 
Positive Regulation Of 
Lymphocyte Migration 

Regulation Of Neutrophil 
Chemotaxis 

Thymic T Cell Selection

Neutrophil Chemotaxis

Positive Regulation Of 
Tumor Necrosis Factor 
Superfamily Cytokine 

Production 

Leukocyte Homeostasis

Epoxygenase P450 
Pathway 

Regulation Of Viral 
Genome Replication 

Prostanoid Metabolic 
Process 

T Cell Mediated Immunity

Response To Interferon 
Beta 

Type I Interferon 
Production 

Immature T Cell 
Proliferation 

Regulation Of Cd4 Positive 
Alpha Beta T Cell 

Activation 

Positive Regulation Of 
Leukocyte Chemotaxis 

Leukocyte Adhesion To 
Vascular Endothelial Cell 

Regulation Of Neutrophil 
Migration 

Positive Regulation Of 
Viral Genome Replication 

B Cell Differentiation

Cd4 Positive Alpha Beta T 
Cell Activation 

IL-17 Response

IL-4 Production

IL-8 Production

TGFB Response

TLR Signaling

Lymphocyte Costimulation

Lymphocyte Proliferation

Anoikis

Antigen Processing & Presentation

Antigen Processing & T Cell Response

Antimicrobial Humoral Immune Response

B Cell, Phagocytosis, & Complement Activation

B Cell Differentiation
B Cell Proliferation Regulation

Biotic Stimulus Detection

Chemokine Production

Chronic Inflammatory Response

Antibiotic Response

Cytokine Production in Immune Response

Defense Response to Virus Fatty Acid, Arachidonic Acid, & Xenobiotic Metabolism

Histamine Response

IL-10 Production

IL-12 Production

IL-17 Production

IL-1 Beta Production, Inflammasome Complex
IL-1 Response

IL-2 ProductionIL-4 Response

IL-6 Production

Cytokine Negative Regulation

Immunoglobulin Isotype Switching

IL-6 Response

Inflammatory Cytokine Production

Inflammatory Response to Antigen

Innate Immune Response to Bacterium
Interferon Alpha & Beta Production

Interferon Gamma Production

Interferon Gamma Response

Leukocyte Aggregation

Interferon Alpha & Beta Response

Leukocyte Extravasation

Leukocyte Migration

Leukotriene Metabolism

LPS Mediated Signaling

Leukocyte Differentiation
Lymphocyte Activation Regulation

Lymphocyte Apoptosis

Lymphocyte Antigen Receptor Signaling

Lymphocyte Homeostasis

Lymphoid Progenitor Differentiation

Macrophage Activation

Neutrophil & Mast Cell Activity

Phagocytosis & Opsonization

Prostanoid Biosynthesis

Regulation of Immune Response to Virus

Response to dsRNA

Response to Prostaglandins & Ketones

Response to Protozoan

T Cell Development & Selection

T Cell Immune Response

TGFB Production

TNF Cytokine Production

Tolerance Induction

TNF Signaling
Type I Interferon Signaling

Viral Assembly & Release

Viral Entry into Host

Viral Gene Expression

Viral Processes & Host Interaction

Virus Recognition & Response Xenobiotic Transport

NK Cell Activation & Differentiation Viral Symbiont Interaction

Julia Burak
Fig. S3.  Immunologically relevant gene sets enriched in GAD85 compared to BUF, at an FDR < 0.25




