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                                                                              Abstract 

Type 2 diabetes is characterized by systemic metabolic dysfunction and heterogeneous therapeutic 

responses, limiting the effectiveness of standard treatments such as metformin. Here, we integrate 

multi-tissue transcriptomic profiling, network analysis, and machine learning to investigate the 

molecular basis of metabolic dysregulation and variability in treatment response within a 

genetically diverse mouse model. 

Transcriptomic data were obtained from the Gene Expression Omnibus (GEO; GSE237750), 

comprising RNA-seq datasets from skeletal muscle (GSE237747, n = 703), adipose tissue 

(GSE237737, n = 705), and liver (GSE237743, n = 705). Samples were derived from Collaborative 

Cross Recombinant Inbred Intercross (CC-RIX) mice representing 20 genetic backgrounds and 

included both male and female animals subjected to a high-fat high-sugar (HFHS) diet with 

metformin treatment. 

We show that HFHS exposure induces coordinated metabolic reprogramming across skeletal 

muscle, liver, and adipose tissue, characterized by mitochondrial dysfunction, altered lipid 

metabolism, and chronic inflammation. Network analysis reveals extensive inter-organ signaling 

interactions, supporting a systems-level model of metabolic disease and positioning skeletal 

muscle as a central node of dysregulation. Mechanistically, HFHS exposure activates FOXO-

dependent proteolytic and autophagic pathways, linking insulin resistance to muscle wasting. 

Metformin treatment partially reverses these transcriptional alterations, restoring aspects of 

metabolic function in a subset of individuals. 

Using baseline transcriptomic profiles, we identified gene expression patterns associated with 

metformin response. However, predictive performance was modest, with area under the curve 

(AUC) values close to random classification and permutation testing indicating no significant 

separation from null expectations. Despite this, feature importance analysis consistently 

highlighted pathways related to mitochondrial function, lipid metabolism, and immune signaling, 

suggesting that coordinated biological processes, rather than individual genes, underlie variability 

in therapeutic response. External validation in an independent cohort demonstrated preservation 

of directional expression changes, supporting the robustness of pathway-level signals despite 

differences in cohort composition and experimental platforms. 



To further explore potential mechanisms of drug action, we performed molecular docking analysis, 

which predicted that metformin can occupy a defined binding pocket within the target protein. A 

potential hydrogen bond interaction suggests binding stability, providing structural context for a 

plausible molecular mechanism linking drug action to observed transcriptional responses. 

Together, these findings highlight the importance of systems-level regulation in metabolic disease 

and underscore the complexity of predicting therapeutic response using transcriptomic data alone. 

While predictive accuracy remains limited, the integration of multi-tissue transcriptomics, network 

analysis, and structural modeling provides a framework for understanding metabolic dysfunction 

and supports the development of more refined, mechanism-driven approaches. 

 

 

 

                                                       

                                                       

 

 

 

 

 

 

 

 



                                                        CHAPTER ONE 

                                                         INTRODUCTION 

1.1 Background of the Study 

The global rise in metabolic disorders, particularly type 2 diabetes mellitus and obesity, represents 

one of the most significant public health challenges of the twenty-first century. According to 

worldwide epidemiological data, the number of adults living with diabetes has quadrupled since 

1980, with the most substantial increases observed in low-income and middle-income countries 

(NCD Risk Factor Collaboration, 2017). This dramatic escalation in metabolic disease burden is 

driven primarily by profound shifts in dietary patterns and physical activity levels, characterized 

by increased consumption of energy-dense foods rich in saturated fats and refined sugars coupled 

with increasingly sedentary lifestyles (Zheng, Ley, & Hu, 2018). 

Metabolic diseases arise from complex interactions among genetic predisposition, environmental 

factors, and lifestyle influences. Chronic overnutrition, particularly through diets rich in saturated 

fats and refined sugars, is strongly associated with metabolic dysfunction, promoting obesity, 

insulin resistance, and dysregulated glucose metabolism (Samuel & Shulman, 2012). The 

pathophysiology of these conditions involves systemic disturbances in energy balance and nutrient 

metabolism across multiple organs, with insulin resistance serving as a central feature linking 

obesity to its metabolic complications (Hotamisligil, 2017). 

Skeletal muscle, adipose tissue, and the liver are central regulators of metabolic homeostasis. 

Skeletal muscle accounts for approximately seventy to eighty percent of insulin-stimulated glucose 

uptake and therefore represents a critical determinant of systemic glucose disposal (Merz & 

Thurmond, 2020). Under normal physiological conditions, skeletal muscle exhibits remarkable 

metabolic flexibility, efficiently switching between carbohydrate and lipid substrates depending 

on energy demands and nutrient availability (Kelley & Mandarino, 2000). Adipose tissue functions 

as both an energy reservoir and an endocrine organ, secreting adipokines that regulate systemic 

metabolism (Rosen & Spiegelman, 2014). The liver orchestrates glucose production and lipid 

metabolism, integrating nutrient signals from other tissues and playing a central role in maintaining 

glucose homeostasis (Rui, 2014). 



Importantly, emerging evidence highlights that metabolic disease is not solely driven by isolated 

tissue dysfunction but rather by inter-organ communication networks. Crosstalk among muscle, 

adipose tissue, and liver mediated through cytokines, metabolites, and extracellular vesicles plays 

a critical role in the progression of insulin resistance and diabetes (Yang et al., 2022; Castaño et 

al., 2023). Disruption of these communication networks contributes to the development of 

metabolic diseases, with impaired signaling among skeletal muscle, adipose tissue, and liver 

representing a key feature of insulin resistance and type 2 diabetes (Saltiel & Olefsky, 2017). 

Metformin remains the first-line pharmacological therapy for type 2 diabetes due to its ability to 

improve insulin sensitivity and suppress hepatic glucose production (Foretz, Guigas, & Viollet, 

2019; Rena, Hardie, & Pearson, 2017). The primary mechanism of metformin involves activation 

of AMP-activated protein kinase, a key cellular energy sensor that regulates metabolic pathways 

in response to energy stress (Hardie, 2014). However, significant inter-individual variability in 

response to metformin persists, with approximately thirty percent of patients failing to achieve 

adequate glycemic control with metformin monotherapy (Florez, 2017). Understanding the 

molecular basis of this variability requires investigation of transcriptional responses across 

genetically diverse populations. 

1.2 Statement of the Problem 

Despite considerable progress in metabolic research, several important gaps remain in 

understanding the systemic mechanisms that regulate metabolic homeostasis. First, many previous 

studies investigating metabolic diseases have focused on individual organs in isolation, 

particularly skeletal muscle, adipose tissue, or the liver. Although these studies have provided 

valuable insights into tissue-specific metabolic pathways, they fail to capture the complex network 

of signaling interactions that coordinate metabolism across multiple organs. Increasing evidence 

indicates that metabolic diseases arise from dysregulated inter-organ communication, emphasizing 

the need for integrative multi-tissue analyses. 

Second, the molecular mechanisms underlying cross-tissue metabolic signaling during dietary 

stress remain incompletely understood. High-fat high-sugar diets induce profound metabolic 

changes across multiple tissues, including mitochondrial dysfunction, inflammatory activation, 



and lipid accumulation. However, the transcriptional networks that coordinate these systemic 

responses have not been fully characterized. 

Third, although metformin is widely used for the treatment of type 2 diabetes, its systemic 

molecular mechanisms remain only partially understood. While the drug is known to suppress 

hepatic glucose production and activate AMP-activated protein kinase, emerging evidence 

suggests that metformin also influences skeletal muscle metabolism, adipose tissue inflammation, 

and gut-derived signaling pathways. Understanding how metformin modulates gene expression 

across multiple tissues could reveal novel mechanisms underlying its therapeutic effects. 

Another critical limitation of previous studies is the lack of genetic diversity in experimental 

models. Traditional inbred mouse strains do not adequately represent the genetic variability 

observed in human populations. As a result, findings from these models may not fully capture the 

variability in metabolic responses seen in humans. The Collaborative Cross Recombinant Inbred 

Intercross mouse population provides an important solution to this problem, as these mice 

incorporate extensive genetic diversity derived from eight founder strains, allowing researchers to 

investigate gene-environment interactions and variability in metabolic responses. 

Finally, few studies have applied systems-level transcriptomic approaches to genetically diverse 

populations exposed to both dietary stress and pharmacological treatment. Integrating 

transcriptomic data from multiple metabolic tissues within a genetically diverse model may reveal 

shared regulatory pathways and molecular networks involved in systemic metabolic adaptation. 

Addressing these knowledge gaps requires integrative multi-tissue analyses that combine high-

throughput transcriptomic datasets with systems biology approaches. 

1.3 Research Aim and Objectives 

1.3.1 Research Aim 

The primary aim of this study is to characterize transcriptomic signatures of metabolic adaptation 

to high-fat high-sugar diet and metformin treatment across genetically diverse Collaborative Cross 

Recombinant Inbred Intercross mouse strains, with a focus on identifying patterns of inter-tissue 

communication and molecular pathways underlying metabolic dysfunction. 



1.3.2 Specific Objectives 

The specific objectives of this study are: 

1. To compare trajectories and changes in male and female responses to high-fat high-sugar diet and 

metformin treatment in skeletal muscle, with secondary exploratory analysis of adipose tissue and 

liver 

2. To evaluate metformin reversal of high-fat high-sugar-altered gene expression in metabolic 

pathways including glucose metabolism, inflammation, lipid metabolism, mitochondrial function, 

and oxidative stress 

3. To explore potential inter-organ signaling patterns through cross-tissue pathway enrichment 

analysis to uncover high-fat high-sugar and metformin-modulated organ-organ signaling pathways 

4. To evaluate mechanisms of muscle wasting by revealing metformin-sensitive pathways linking 

high-fat high-sugar-induced insulin resistance to sarcopenia and muscle loss 

5. To identify candidate baseline transcriptional features associated with metformin responsiveness 

across genetically diverse strains for potential biomarker development in precision medicine. 

1.4 Justification of the Study 

The Collaborative Cross Recombinant Inbred Intercross mouse population provides a unique 

platform for investigating gene-environment interactions because it incorporates extensive genetic 

variation derived from the eight founder strains of the Collaborative Cross. This diversity allows 

researchers to model the genetic heterogeneity present in human populations, making findings 

from these models more translatable to human metabolic disease. 

The availability of multi-tissue RNA-sequencing datasets from Collaborative Cross Recombinant 

Inbred Intercross mice exposed to high-fat high-sugar diets and metformin treatment offers a 

valuable opportunity to explore systemic transcriptional adaptations to metabolic perturbations. 

Integrating transcriptomic data from skeletal muscle, liver, and adipose tissue enables 

identification of shared regulatory pathways and potential signaling axes that mediate inter-organ 

communication. Such integrative approaches can uncover regulatory networks that would remain 

undetected when analyzing tissues independently. 



Furthermore, characterizing transcriptional responses to metformin across genetically diverse 

backgrounds may provide insights into mechanisms underlying variability in therapeutic response, 

thereby informing strategies for personalized metabolic medicine. Understanding why some 

individuals respond favorably to metformin while others do not could guide treatment selection 

and improve clinical outcomes. 

1.5 Significance of the Study 

This study provides a comprehensive systems-level understanding of metabolic disease by 

integrating sex differences, tissue-specific responses, and inter-organ signaling. By contributing to 

the understanding of systemic metabolic regulation through identification of transcriptional 

signatures associated with dietary stress and pharmacological intervention across multiple tissues, 

the findings are expected to advance mechanistic insight into metformin action, identify 

therapeutic targets for metabolic disease and sarcopenia, and enable precision medicine 

approaches through responder stratification. 

The identification of candidate genes and pathways that may serve as biomarkers or therapeutic 

targets for metabolic diseases has the potential to improve understanding of metabolic disease 

pathogenesis and support the development of more effective therapeutic strategies for managing 

obesity and type 2 diabetes. The systems-level approach employed in this study represents a 

significant step toward understanding metabolic disease as a network-level process involving 

coordinated responses across multiple organs. 

 

CHAPTER TWO 

LITERATURE REVIEW 

2.1 Pathophysiology of Metabolic Disease 

Metabolic diseases such as obesity, insulin resistance, and type 2 diabetes mellitus arise from 



chronic disturbances in nutrient metabolism and energy homeostasis. The global prevalence of 

type 2 diabetes mellitus has increased dramatically over recent decades, largely driven by 

sedentary lifestyles and the consumption of energy-dense diets rich in fats and refined sugars 

(Zheng, Ley, & Hu, 2018). These dietary patterns promote metabolic stress, resulting in insulin 

resistance, lipid dysregulation, and chronic low-grade inflammation across multiple organs. 

Insulin resistance represents a central feature of metabolic disease. Under physiological conditions, 

insulin stimulates glucose uptake in skeletal muscle, suppresses hepatic glucose production, and 

regulates lipid metabolism in adipose tissue. In insulin-resistant states, these regulatory 

mechanisms become impaired, leading to hyperglycemia, dyslipidemia, and systemic metabolic 

dysfunction (Samuel & Shulman, 2012). The molecular mechanisms underlying insulin resistance 

include impaired insulin receptor signaling, altered glucose transporter translocation, and 

activation of stress-responsive pathways that interfere with normal insulin action. 

Metabolic disease is increasingly recognized as a multi-organ disorder involving coordinated 

disturbances across skeletal muscle, adipose tissue, liver, pancreas, and even the central nervous 

system (Hotamisligil, 2017). Understanding the molecular mechanisms linking these organs is 

therefore critical for elucidating the pathogenesis of metabolic disorders. The concept of 

metaflammation, referring to chronic low-grade inflammation induced by metabolic excess, has 

emerged as a unifying framework linking obesity to its metabolic complications (Hotamisligil, 

2017). 

2.2 Skeletal Muscle in Systemic Metabolism 

Skeletal muscle is the largest metabolic organ in the body and accounts for approximately seventy 

to eighty percent of insulin-stimulated glucose uptake (Merz & Thurmond, 2020). It therefore 

plays a dominant role in regulating whole-body glucose disposal and energy metabolism. In 

healthy individuals, skeletal muscle efficiently switches between carbohydrate and lipid substrates 

depending on metabolic demands, a property known as metabolic flexibility (Kelley & Mandarino, 

2000). This metabolic flexibility depends on intact mitochondrial function and efficient insulin 

signaling pathways. 

In metabolic disease, skeletal muscle develops metabolic inflexibility, characterized by impaired 



mitochondrial oxidation and reduced glucose uptake (Petersen & Shulman, 2006). Studies have 

shown that mitochondrial dysfunction is strongly associated with insulin resistance in skeletal 

muscle, with reduced expression of genes involved in oxidative phosphorylation and fatty acid 

oxidation observed in individuals with type 2 diabetes mellitus (Patti et al., 2003; Mootha et al., 

2003). These changes compromise adenosine triphosphate production and limit the ability of 

muscle cells to utilize fatty acids efficiently. 

In addition to its metabolic functions, skeletal muscle acts as an endocrine organ through the 

secretion of myokines, including interleukin-6, irisin, and myostatin (Pedersen & Febbraio, 2012). 

These signaling molecules regulate metabolic processes in other tissues, highlighting the 

importance of skeletal muscle in systemic metabolic communication. Myokines have been shown 

to influence adipose tissue metabolism, liver function, and even central nervous system regulation 

of energy balance (Whitham & Febbraio, 2016). 

2.3 Molecular Mechanisms of Muscle Wasting 

Muscle wasting, also known as muscle atrophy, is a pathological condition characterized by loss 

of skeletal muscle mass and strength. It can occur in several metabolic conditions including 

obesity, diabetes, and aging (Cruz-Jentoft & Sayer, 2019). In metabolic disease, muscle wasting 

exacerbates metabolic dysfunction and increases morbidity, creating a vicious cycle that 

contributes to disease progression (Kim & Kim, 2020). 

At the molecular level, muscle wasting results from an imbalance between protein synthesis and 

protein degradation. Several proteolytic systems contribute to muscle protein breakdown. The 

ubiquitin-proteasome system is one of the primary mechanisms responsible for muscle protein 

degradation, involving the tagging of proteins with ubiquitin molecules that mark them for 

degradation by the proteasome (Schiaffino, Dyar, Ciciliot, Blaauw, & Sandri, 2013). Key 

regulators of muscle atrophy include the E3 ubiquitin ligases MuRF1 encoded by Trim63 and 

Atrogin-1 encoded by Fbxo32, which are commonly upregulated during muscle wasting and serve 

as biomarkers of muscle atrophy (Bodine et al., 2001; Sandri et al., 2004). 

Autophagy is another critical mechanism involved in protein degradation, involving the formation 

of autophagosomes that engulf damaged organelles and proteins, which are subsequently degraded 



in lysosomes (Sandri, 2013). Autophagy plays a dual role in muscle physiology; while basal 

autophagy is necessary for maintaining cellular homeostasis, excessive activation contributes to 

muscle loss (Mammucari et al., 2007). Forkhead box O transcription factors serve as key regulators 

of both the ubiquitin-proteasome and autophagy-lysosome pathways during muscle atrophy (Milan 

et al., 2015). 

Chronic inflammation is a major driver of muscle wasting. Pro-inflammatory cytokines such as 

tumor necrosis factor-alpha and interleukin-6 activate signaling pathways that promote muscle 

protein degradation and inhibit protein synthesis (Li et al., 1998). In metabolic diseases, systemic 

inflammation originating from adipose tissue often contributes to muscle catabolism. 

Mitochondrial dysfunction also contributes to muscle wasting by reducing adenosine triphosphate 

production and increasing oxidative stress in muscle cells, activating stress-response pathways that 

contribute to muscle degradation (Romanello & Sandri, 2021). 

2.4 Adipose Tissue Dysfunction in Metabolic Disease 

Adipose tissue serves as the body's primary energy storage depot and plays an important endocrine 

role through the secretion of adipokines (Rosen & Spiegelman, 2014). Under normal physiological 

conditions, adipose tissue maintains metabolic homeostasis by regulating lipid storage, insulin 

sensitivity, and energy balance. However, during obesity and metabolic syndrome, adipose tissue 

undergoes structural and functional changes characterized by adipocyte hypertrophy, immune cell 

infiltration, and activation of inflammatory signaling pathways (Lumeng & Saltiel, 2011). 

This inflammatory state results in increased production of cytokines such as tumor necrosis factor-

alpha, interleukin-1 beta, and monocyte chemoattractant protein-1 (Hotamisligil, Shargill, & 

Spiegelman, 1993). These molecules interfere with insulin signaling pathways and promote 

systemic insulin resistance. Adipose tissue inflammation also contributes to ectopic lipid 

deposition in other organs such as the liver and skeletal muscle (Reilly & Saltiel, 2017). 

Furthermore, adipose tissue releases adipokines such as leptin and adiponectin that regulate energy 

balance and metabolic function (Kershaw & Flier, 2004). Leptin signals energy sufficiency to the 

central nervous system and regulates appetite, while adiponectin enhances insulin sensitivity and 

has anti-inflammatory properties. Dysregulation of these hormones contributes to metabolic 



disease progression. In obesity, leptin resistance develops while adiponectin levels decrease, 

creating a hormonal environment that promotes further metabolic dysfunction. 

2.5 Hepatic Metabolism in Metabolic Disease 

The liver plays a central role in maintaining glucose and lipid homeostasis, regulating several key 

metabolic processes including gluconeogenesis, glycogen storage, fatty acid oxidation, and lipid 

synthesis (Rui, 2014). During metabolic disease, hepatic metabolism becomes dysregulated, 

leading to excessive glucose production and lipid accumulation. These changes contribute to 

hyperglycemia and the development of non-alcoholic fatty liver disease, which affects up to thirty 

percent of adults in developed countries (Yki-Järvinen, 2014). 

Hepatic lipid accumulation results from increased de novo lipogenesis, impaired fatty acid 

oxidation, and increased lipid influx from adipose tissue (Cohen, Horton, & Hobbs, 2011). These 

processes are strongly influenced by transcription factors such as sterol regulatory element-binding 

protein 1c, peroxisome proliferator-activated receptor alpha, and carbohydrate response element-

binding protein. The accumulation of triglycerides in the liver is associated with insulin resistance 

and increased risk of cardiovascular disease and liver-related mortality. 

The liver also secretes signaling molecules known as hepatokines, including fetuin-A and 

fibroblast growth factor 21, which regulate metabolic processes in other organs and play important 

roles in inter-tissue communication (Stefan & Häring, 2013). Fibroblast growth factor 21 has 

emerged as an important regulator of energy balance, promoting glucose uptake in adipose tissue 

and reducing hepatic glucose production (Fisher & Maratos-Flier, 2016). 

2.6 Inter-Tissue Communication in Metabolic Regulation 

Metabolic homeostasis depends on communication among multiple organs through circulating 

signaling molecules. Major classes of signaling molecules involved in inter-organ communication 

include hormones, cytokines, adipokines, myokines, hepatokines, and metabolites (Lee, Wollam, 

& Olefsky, 2018). These signaling molecules coordinate metabolic responses across tissues and 

enable the body to adapt to changes in nutrient availability. 



Myokines secreted by skeletal muscle include interleukin-6, irisin, and myostatin, which influence 

metabolic processes in adipose tissue and liver (Pedersen & Febbraio, 2012). Interleukin-6 

released from contracting muscle has been shown to stimulate glucose uptake and fatty acid 

oxidation in other tissues. Irisin promotes browning of white adipose tissue and improves glucose 

homeostasis. Adipokines including leptin and adiponectin regulate muscle insulin sensitivity and 

metabolic function (Kershaw & Flier, 2004). Hepatokines such as fibroblast growth factor 21 and 

insulin-like growth factor 1 contribute to systemic glucose homeostasis (Stefan & Häring, 2013). 

Disruption of these signaling networks contributes to metabolic disease. In obesity, the balance 

between pro-inflammatory and anti-inflammatory signals is disturbed, with increased production 

of inflammatory cytokines and reduced production of beneficial adipokines and myokines (Saltiel 

& Olefsky, 2017). Understanding how these signaling networks are disrupted in metabolic disease 

and how they can be restored by therapeutic interventions is a major focus of current research. 

2.7 High-Fat High-Sugar Diet and Metabolic Stress 

High-fat high-sugar diets are widely used in experimental models to study metabolic disease 

because they mimic dietary patterns associated with obesity and diabetes in humans (Wang et al., 

2021). These diets induce several metabolic changes including increased adiposity, insulin 

resistance, chronic inflammation, mitochondrial dysfunction, and ectopic lipid accumulation. 

Transcriptomic studies have shown that high-fat high-sugar diets alter expression of genes 

involved in lipid metabolism, oxidative phosphorylation, and inflammatory pathways across 

multiple tissues (Son et al., 2020). 

The metabolic effects of high-fat high-sugar diets are mediated through multiple mechanisms. 

Excess nutrient availability leads to accumulation of lipid intermediates such as diacylglycerols 

and ceramides that activate serine kinases and impair insulin signaling (Samuel & Shulman, 2012). 

Mitochondrial dysfunction develops due to excessive substrate delivery and oxidative stress, 

reducing the capacity for fatty acid oxidation and promoting further lipid accumulation (Muoio, 

2014). Inflammatory pathways are activated through both intrinsic cellular stress responses and 

recruitment of immune cells to metabolic tissues (Hotamisligil, 2017). 



2.8 Mechanisms of Metformin Action 

Metformin is the most commonly prescribed medication for type 2 diabetes and is known for its 

ability to improve insulin sensitivity and reduce blood glucose levels (Foretz, Guigas, & Viollet, 

2019). One of the primary mechanisms of metformin involves inhibition of hepatic 

gluconeogenesis, thereby reducing glucose production. Metformin also activates AMP-activated 

protein kinase, a key regulator of cellular energy metabolism that promotes fatty acid oxidation, 

reduces lipid synthesis, improves glucose uptake, and enhances mitochondrial function (Hardie, 

2014). 

Recent research suggests that metformin may also influence systemic metabolism through 

hormones such as growth differentiation factor 15, which regulates appetite and energy balance 

(Kincaid et al., 2024). Metformin has been shown to increase circulating levels of growth 

differentiation factor 15, which acts on the central nervous system to reduce food intake and body 

weight (Loh et al., 2020). Additionally, metformin exerts anti-inflammatory and antioxidant 

effects that may contribute to its therapeutic benefits beyond glycemic control (Cameron et al., 

2016). 

The systemic effects of metformin across multiple organs are increasingly recognized. In addition 

to its well-characterized effects on the liver, metformin influences skeletal muscle metabolism by 

increasing glucose uptake and improving mitochondrial function (Pernicova & Korbonits, 2014). 

Metformin also modulates adipose tissue inflammation and alters the composition of the gut 

microbiota, which may contribute to its metabolic effects (Saisho, 2015). 

2.9 Genetic Diversity and the Collaborative Cross Model 

One of the limitations of traditional mouse models is their lack of genetic diversity. Most 

laboratory mice are derived from a small number of inbred strains, which limits their ability to 

capture the genetic variation present in human populations (Churchill et al., 2004). The 

Collaborative Cross and Collaborative Cross Recombinant Inbred Intercross populations were 

developed to address this limitation, incorporating genetic variation from eight founder strains 

including both classical laboratory strains and wild-derived strains (Srivastava et al., 2017). 



The Collaborative Cross resource enables researchers to study gene-environment interactions and 

identify genetic determinants of complex traits. Because of its high genetic diversity, the 

Collaborative Cross model is particularly useful for studying metabolic diseases, which are 

influenced by numerous genetic variants with small individual effects (Smith et al., 2019). Recent 

transcriptomic studies using Collaborative Cross and Collaborative Cross Recombinant Inbred 

Intercross populations have demonstrated that gene expression patterns across tissues mediate 

genetic effects on complex metabolic traits (Mahoney et al., 2024). 

2.10 Sex Differences in Metabolic Disease 

Sex-specific differences in hormone signaling, fat distribution, and gene expression influence 

susceptibility to metabolic disease. Females often exhibit partial protection against insulin 

resistance, potentially due to estrogen-mediated effects on glucose homeostasis and insulin 

sensitivity (Mauvais-Jarvis, 2018). Premenopausal women have lower rates of type 2 diabetes 

mellitus compared to men of similar age, but this protection diminishes after menopause, 

suggesting a role for estrogen in metabolic protection. 

Sex differences in body fat distribution also contribute to differential metabolic risk. Women tend 

to store fat subcutaneously, which is metabolically less harmful, while men are more likely to 

accumulate visceral adipose tissue, which is associated with greater inflammatory activity and 

insulin resistance (Rosa-Caldwell & Greene, 2019). These differences in fat distribution are 

influenced by sex hormones and genetic factors. 

At the molecular level, sex differences in gene expression have been observed in metabolic tissues, 

with thousands of genes showing sex-biased expression patterns. These sex differences may 

contribute to variability in disease susceptibility and treatment response. Understanding sex-

specific mechanisms in metabolic disease is essential for developing personalized therapeutic 

approaches. 

2.11 Multi-Tissue Transcriptomics in Metabolic Research 

Advances in high-throughput sequencing technologies have enabled large-scale transcriptomic 

analyses of metabolic tissues. RNA-sequencing allows researchers to measure gene expression 



changes associated with metabolic stress and therapeutic interventions across the entire 

transcriptome (Wang et al., 2021). Multi-tissue transcriptomic studies are particularly valuable 

because they allow identification of shared gene networks across organs, tissue-specific metabolic 

pathways, and inter-organ signaling mechanisms. 

Network analysis and pathway enrichment approaches are commonly used to identify regulatory 

modules associated with metabolic disease. Weighted gene co-expression network analysis can 

identify modules of co-expressed genes that may represent functional pathways or regulatory 

networks (Langfelder & Horvath, 2008). These modules can be correlated with metabolic traits to 

identify candidate drivers of disease phenotypes. 

Recent advances in systems biology have enabled researchers to integrate transcriptomic data from 

multiple tissues to understand systemic metabolic regulation. These integrative approaches 

provide a more comprehensive understanding of metabolic disease compared with single-tissue 

analyses and have revealed previously unrecognized connections between tissues (Wang et al., 

2021). 

2.12 Summary of Literature Review 

The literature reviewed demonstrates that metabolic disease arises from complex interactions 

among genetic, environmental, and lifestyle factors, with dysregulation of inter-organ 

communication playing a central role. Skeletal muscle, adipose tissue, and the liver form an 

integrated network that regulates systemic metabolism, and disruption of this network contributes 

to insulin resistance and metabolic dysfunction. High-fat high-sugar diets induce transcriptional 

changes across multiple tissues, while metformin partially reverses these changes through 

mechanisms involving AMP-activated protein kinase activation and anti-inflammatory effects. 

Genetic diversity significantly influences metabolic responses, highlighting the importance of 

using genetically diverse models such as the Collaborative Cross Recombinant Inbred Intercross 

population. Sex differences in metabolic disease susceptibility and treatment response further 

emphasize the need for sex-specific analyses. Despite advances in the field, gaps remain in 

understanding coordinated transcriptional responses across tissues, the mechanisms of metformin 

action in skeletal muscle, and the identification of biomarkers that predict therapeutic response. 



 

 

 

                                                       CHAPTER THREE 

                                                 MATERIALS AND METHODS 

3.1 Study Design 

This study analyzed transcriptomic data obtained from the Gene Expression Omnibus SuperSeries 

GSE237750, which contains RNA-sequencing data from genetically diverse Collaborative Cross 

Recombinant Inbred Intercross (CC-RIX) mice subjected to dietary and pharmacological 

interventions. The experimental design included three dietary conditions: control diet, high-fat 

high-sugar diet, and high-fat high-sugar diet with metformin treatment administered at 5mg/ml 

and was delivered ad libitum in the drinking water (Chang Moro et. al., 2018). Both male and 

female animals were represented across twenty (20) genetic backgrounds. The following tissue-

specific datasets were analyzed: skeletal muscle from GSE237747(n = 703), adipose tissue from 

GSE237737(n = 705), and liver from GSE237743(n = 705). 

3.2 RNA-Seq Data Processing 

Raw count matrices and associated sample metadata were downloaded using the GEOquery 

Bioconductor package version 2.66.0 within the R statistical environment version 4.5.2 (Davis & 

Meltzer, 2007). Gene annotation and identifier mapping were performed using the mouse reference 

genome annotations from biomaRt using GRCm39, Ensembl release 110 (Durinck, Spellman, 

Birney, & Huber, 2009). Genes with low expression across samples were filtered prior to 

differential expression analysis, with genes having fewer than ten total counts across all samples 

excluded. The remaining genes were imported into a differential expression framework using the 

DESeq2 package version 1.38.0 (Love, Huber, & Anders, 2014). Library size normalization was 



performed using the median-of-ratios method implemented in DESeq2. Dispersion estimates were 

calculated using empirical Bayes shrinkage to stabilize variance estimates for low-count genes. 

For visualization and clustering analyses, normalized counts were transformed using the variance 

stabilizing transformation (VST). 

 

3.3 Differential Gene Expression Analysis 

Differential gene expression analysis was performed using DESeq2 with a design formula 

incorporating sex, diet, and the interaction between sex and diet. This model allowed estimation 

of main effects of diet and sex as well as interaction effects between sex and dietary treatment. 

Pairwise comparisons were constructed to evaluate high-fat high-sugar diet versus control diet, 

high-fat high-sugar plus metformin versus high-fat high-sugar diet, and sex-specific responses to 

high-fat high-sugar diet and metformin treatment. 

Genes with adjusted p-values using false discovery rate correction below 0.05 and absolute log2 

fold change of at least 0.5 were considered significantly differentially expressed. This log2 fold 

change threshold was selected based on the distribution of effect sizes and biological relevance, 

consistent with previous transcriptomic studies in metabolic tissues. For sex-specific analyses, 

formal interaction testing was performed using the likelihood ratio test comparing models with 

and without interaction terms. 

3.4 Functional Enrichment Analysis 

Gene Ontology biological process, Gene Ontology cellular component, and Kyoto Encyclopedia 

of Genes and Genomes pathway enrichment analyses were conducted using clusterProfiler version 

4.6.0 (Yu, Wang, Han, & He, 2012). Over-representation analysis was performed using the 

hypergeometric test, with pathway significance determined using Benjamini-Hochberg adjusted 

p-values with a false discovery rate threshold below 0.05. 

Gene set enrichment analysis was performed using ranked gene lists based on log2 fold change 

values, with enrichment significance assessed through permutation testing with one thousand 

permutations (Subramanian et al., 2005). Pathways with false discovery rate below 0.05 were 



considered significantly enriched. Gene sets were derived from the Molecular Signatures Database 

Hallmark and C2 curated gene sets. For cross-tissue comparisons, normalized enrichment scores 

for each pathway were calculated separately for each tissue. 

3.5 Cross-Tissue Pathway Integration 

To identify transcriptional signatures shared across metabolic tissues, significantly differentially 

expressed genes from each tissue were integrated using overlap analysis and visualized using Venn 

diagrams. Hierarchical clustering was performed on pathway enrichment scores across tissues to 

identify patterns of coordinated pathway regulation. For cross-tissue pathway enrichment, 

normalized enrichment scores for each pathway were calculated separately for each tissue and 

visualized using heatmaps with hierarchical clustering based on Euclidean distance and complete 

linkage. 

3.6 Ligand-Receptor Interaction Analysis 

Inter-tissue communication was inferred using the CellChat framework version 1.6.0 (Jin et al., 

2021). Ligand-receptor interaction probabilities were calculated from normalized gene expression 

data for each tissue and treatment condition. The analysis was performed using the mouse ligand-

receptor database CellChatDB.mouse. Communication probability between tissues was calculated 

based on expression patterns of ligand-receptor pairs, with statistical significance evaluated using 

permutation testing with one hundred permutations and a p-value threshold below 0.05. Due to 

limitations of inferring cell-cell communication from bulk RNA-seq data, this analysis was 

considered exploratory and focused on pathways with consistent expression patterns across 

replicates. 

3.7 Metformin Response Prediction Analysis 

To identify baseline transcriptional features associated with metformin responsiveness, 

Collaborative Cross Recombinant Inbred Intercross strains were classified based on their 

metabolic response to metformin treatment. Responder status was defined as strains showing 

improvement in at least two of three metabolic parameters including fasting blood glucose, insulin 

sensitivity, or body weight change compared to high-fat high-sugar-treated controls. This 



classification was derived from phenotypic data associated with the original GEO submission. 

Baseline gene expression from control diet samples was used to build a random forest 

classification model using the randomForest package version 4.7-1.1 (Breiman, 2001). The model 

was trained using all genes meeting minimum expression criteria, with gene importance assessed 

using permutation-based mean decrease in accuracy. Model performance was evaluated using five-

fold cross-validation and receiver operating characteristic analysis using the pROC package 

(Robin et al., 2011). Given the limited sample size of twenty strains, the predictive modeling was 

considered exploratory and hypothesis-generating. 

3.8 Validation of Candidate Genes 

To assess robustness, candidate genes (e.g., CXCL9, IGKC, SELL, ACAP1) were evaluated using 

independent normalized expression datasets. Expression differences between groups were 

assessed using Student’s t-test or Wilcoxon rank-sum test, Visualization was performed using 

ggplot2 boxplots. This validation emphasized consistency of expression trends rather than strict 

statistical significance, acknowledging cross-cohort variability. 

3.9 Predictive Modeling of Metformin Response 

Machine learning was used to identify transcriptomic features associated with metformin response. 

Normalized expression data were used to train classification models using the caret framework 

with glmnet (elastic net regression). 

Key steps included: 

• Feature selection based on variance filtering  

• Train–test split (70/30)  

• 5-fold cross-validation  

Model performance was evaluated using: 

• Receiver Operating Characteristic (ROC) curves  

• Area Under the Curve (AUC)  



To assess robustness, permutation testing was performed by randomly shuffling class labels to 

generate a null distribution of AUC values. 

 

3.10 Molecular Docking Analysis 

Molecular docking was performed using AutoDock Vina to investigate potential interactions 

between metformin and the target protein (Eberhardt et al., 2021; Trott & Olson, 2010). 

Protein structures were prepared by removing solvent molecules and optimizing geometry. 

Metformin was prepared as the ligand and docked into a predefined binding pocket. 

Docking outputs included: 

• Binding poses  

• Predicted binding affinity  

• Interaction analysis  

Visualization was performed using PyMOL, with emphasis on hydrogen bond interactions and 

ligand positioning. This analysis provides predictive structural insight and requires experimental  

3.11 Statistical Analysis 

All analyses were conducted in R (version 4.5.2). 

• Differential expression: Wald test with FDR correction  

• Enrichment analysis: Hypergeometric test  

• Correlation: Spearman method  

• Group comparisons: Wilcoxon rank-sum test  

Statistical significance was defined as: 

• FDR < 0.05  

 



3.12 Data Visualization 

Data visualization was performed using ggplot2 version 3.4.4 (Wickham, 2016). Heatmap 

visualizations were generated using pheatmap version 1.0.12. Network analyses were 

implemented using igraph version 1.5.0 (Csardi & Nepusz, 2006). Volcano plots were generated 

using EnhancedVolcano. All visualizations were reviewed for clarity and consistency of color 

schemes and labeling. 

3.13 Quality Control and Reproducibility 

Quality control metrics for RNA-seq data were obtained from the original GEO submission. All 

samples passed quality thresholds including read alignment rates exceeding eighty-five percent 

and consistent library complexity. All analyses were conducted using reproducible workflows with 

documented R session information. Analysis scripts are available from the corresponding author 

upon reasonable request. 

3.14 Ethical Considerations 

All data were obtained from publicly available repositories. Original studies complied with 

institutional ethical guidelines. 
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                                    Results 

 

Figure 1.    Sex-specific transcriptomic and metabolic pathway responses to HFHS diet and 

metformin treatment 

 

(A) 



 

(A) Principal component analysis (PCA) of variance-stabilized RNA-seq data from skeletal muscle 

samples. Samples are colored by diet (Control vs HFHS) and shaped by sex (female, male), and 

faceted by treatment condition (Metformin vs None). PC1 and PC2 explain 16% and 10% of total 

variance, respectively. Ellipses represent 95% confidence intervals of group dispersion. Global 

transcriptomic differences were driven primarily by diet and treatment, with secondary 

contributions from sex. Statistical separation reflects multivariate variance structure and was not 

assessed using univariate p-values. 

 

 

(B) 



 

B) Heatmap of sex-specific pharmacogenomic signatures showing scaled expression (z-score) of 

top differentially expressed genes across diet, treatment, and sex groups. Hierarchical clustering 

was performed using Euclidean distance and complete linkage. Differential expression analysis 

was conducted using DESeq2, and significance was defined as adjusted p value (false discovery 

rate, FDR) < 0.05 using the Benjamini–Hochberg method. 

 

(C) 



 

 

(C) Distribution of enriched metabolic pathway categories (mitochondrial, lipid, inflammatory) 

across experimental conditions (Control, HFHS, HFHS + Metformin). Pathway enrichment was 

performed using gene set enrichment analysis (GSEA). Enrichment significance was determined 

using permutation-based testing with FDR-adjusted p values < 0.05. 

 

 

(D) 



 

(D) Sex-specific proportion of HFHS-dysregulated genes rescued by metformin treatment. Bars 

represent percentage of genes reversed toward control expression levels in female and male mice. 

Statistical comparison between sexes was performed using Fisher’s exact test (two-sided), yielding 

p = 0.57 (not significant, ns). Error bars are omitted as values represent proportions derived from 

gene counts. 

Table 4.1 summarizes the proportion of genes showing reversal patterns by sex. 

Table 4.1 | Proportion of HFHS-dysregulated genes showing reversal patterns with 

metformin treatment by sex 

Sex Total HFHS-

Dysregulated Genes 

Genes Showing Reversal 

with Metformin 

Proportion 

Reversed 

P-

Value 

Female 1,847 665 44.7% 0.57 

Male 1,847 554 39.5% 
 



Note: The total number of HFHS-dysregulated genes shown represents genes identified as 

significantly dysregulated in either sex; sex-specific analyses revealed largely overlapping gene 

sets. Statistical comparison between sexes was performed using Fisher's exact test (two-sided). 

 

 

 

Figure 2.  HFHS diet induces metabolic pathway remodeling in skeletal muscle and 

identifies lipid transport mechanisms linked to metabolic dysfunction. 

(A) 

 

 

 

A) Metabolic pathway activity in skeletal muscle. Heatmap showing normalized 

enrichment scores (NES) for selected mitochondrial and metabolic pathways derived from 

gene set enrichment analysis (GSEA). HFHS diet significantly enriched pathways related 

to mitochondrial fatty acid β-oxidation, aerobic respiration, and respiratory electron 



transport, whereas metformin treatment showed reduced enrichment for these pathways. 

Statistical significance of pathway enrichment was determined using permutation-based 

GSEA with Benjamini–Hochberg correction for multiple testing (adjusted P < 0.05). 

 

(B) 

 

(B) HFHS-induced metabolic pathways. Heatmap illustrating significantly enriched Gene 

Ontology biological processes in skeletal muscle under HFHS diet compared with control. Positive 

NES values indicate pathway activation (e.g., regulation of inflammatory response), while 

negative NES values indicate pathway suppression (e.g., amino acid metabolic processes). 

Enrichment significance was calculated using GSEA with false discovery rate (FDR) adjustment 

(adjusted P < 0.05). 

(C) 



 

(C) Metabolic pathways altered in HFHS skeletal muscle. Dot plot showing Gene Ontology 

enrichment analysis for biological pathways associated with lipid transport and cholesterol 

metabolism. Dot size represents the number of genes contributing to each pathway, while color 

intensity reflects −log10(adjusted P value). Adjusted P values were calculated using the 

Benjamini–Hochberg method for multiple hypothesis testing. 

(D) 



 

(D) Mechanistic model of HFHS-induced skeletal muscle metabolic dysfunction. Conceptual 

network summarizing the inferred biological mechanism linking HFHS diet to skeletal muscle 

metabolic impairment. HFHS promotes lipid accumulation and altered lipid transport, leading to 

cholesterol metabolism dysregulation, metabolic stress, mitochondrial dysfunction, and insulin 

resistance. Metformin treatment is proposed to partially reverse these effects and restore metabolic 

homeostasis. 

 

 

 

 



 

Figure 3.    Cross-tissue metabolic signaling pathway and cellular communication among 

metabolic organs. 

 

(3A) Cross-tissue metabolic signaling network. 

Conceptual network illustrating endocrine and paracrine communication among skeletal muscle, 

adipose tissue, liver, pancreas, and brain. Nodes represent metabolic organs, while directed edges 

indicate signaling molecules mediating inter-organ communication. Skeletal muscle functions as 

a central endocrine hub that releases myokines including IL6, FGF21, BDNF, and myostatin, 

which influence hepatic metabolism, adipose tissue function, pancreatic activity, and neural 

regulation of systemic energy balance. Adipose tissue contributes adipokines such as 

adiponectin and leptin, which regulate muscle metabolic pathways and insulin sensitivity. The 

liver provides hepatokine signaling through IGF1, while pancreatic endocrine signaling via 

insulin regulates glucose uptake and systemic metabolic homeostasis. This network highlights 

the multi-layered communication among metabolic tissues that coordinates organism-wide 

metabolic regulation. 



 

 

 

(B) Cross-tissue pathway enrichment heatmap. 

Heatmap summarizing enriched biological pathways across skeletal muscle, adipose tissue, and 

liver derived from differential gene expression analysis. Rows correspond to biological pathways 

and columns represent metabolic tissues. Color intensity reflects pathway enrichment 

significance represented as −log10(FDR-adjusted p-value), where darker colors indicate 

stronger enrichment. Enrichment analysis was performed using over-representation analysis with 

Benjamini–Hochberg false discovery rate (FDR) correction, and pathways with FDR-

adjusted p-values < 0.05 were considered statistically significant. The heatmap reveals 

coordinated yet tissue-specific cellular programs, including metabolic regulation in liver, 

inflammatory signaling in adipose tissue, and cellular remodeling pathways in skeletal muscle. 

 

 



 

(C) Tissue-specific pathway enrichment analysis. 

Dot plots highlighting the most significantly enriched pathways within each metabolic tissue. 

Each dot represents a biological pathway, with dot size corresponding to the number of genes 

contributing to pathway enrichment and color representing statistical significance expressed as 

−log10(FDR-adjusted p-value). Larger and darker dots therefore indicate pathways supported 

by both greater gene representation and stronger statistical significance. Skeletal muscle 

pathways are enriched for cellular remodeling and metabolic regulation, adipose tissue pathways 

show strong enrichment for immune and inflammatory signaling processes, and liver pathways 

highlight metabolic and transcriptional regulatory programs. Statistical significance was 

determined using enrichment analysis with FDR-adjusted p-values (FDR < 0.05).  (Fig. 5). 

This mechanistic framework illustrates how coordinated signaling among metabolic organs may 

contribute to the regulation of systemic metabolic homeostasis. 

 

 



 

Figure 4 – Mechanisms of HFHS-Induced Muscle Wasting and Metformin Rescue 

 

(A) Volcano plot of differential gene expression in skeletal muscle comparing HFHS-fed mice 

with control animals. Differential expression was assessed using DESeq2 with Benjamini–

Hochberg correction. Genes with adjusted p-value < 0.05 and |log₂FC| > 0.5 were considered 

significant. Red points represent upregulated genes in HFHS muscle, while blue points represent 

downregulated genes. 

 

 



 

 

(B) Metformin rescue analysis showing genes differentially regulated by HFHS diet (x-axis: 

HFHS vs Control log₂ fold change) and reversed by metformin treatment (y-axis: Metformin vs 

HFHS log₂ fold change). Genes located in the lower-right quadrant represent HFHS-induced genes 

suppressed by metformin, while genes in the upper-left quadrant represent HFHS-suppressed 

genes restored by metformin. Notable metformin-sensitive genes include Cd79a, Igkc, Ighd, 

Jchain, and Rps3a2, suggesting suppression of immune and inflammatory signaling in skeletal 

muscle. 

 

 



 

(C) Heatmap of canonical muscle atrophy genes including Foxo1, Foxo3, Trim63 (MuRF1), 

Fbxo32 (Atrogin-1), Bnip3, Map1lc3b, Sqstm1, and Ubb. Expression values represent normalized 

counts scaled by gene across samples. Clustering reveals coordinated activation of FOXO-

dependent proteolysis and autophagy pathways in HFHS skeletal muscle. 

 

 



 

 

(D) FOXO-dependent proteolysis and autophagy network illustrating regulatory interactions 

between the transcription factor FOXO3 and downstream atrophy genes involved in ubiquitin-

proteasome degradation (Trim63, Fbxo32) and autophagy/mitophagy (Bnip3, Map1lc3b, Sqstm1, 

Gabarapl1). Node color represents log₂ fold-change in HFHS muscle relative to controls. 

 

  



 

(E) Integrated mechanistic model summarizing HFHS-induced metabolic stress. HFHS diet 

promotes insulin resistance and mitochondrial dysfunction, activating FOXO signaling and 

downstream catabolic pathways including ubiquitin-proteasome degradation and autophagy, 

ultimately leading to skeletal muscle wasting. Metformin counteracts this process by improving 

insulin signaling and suppressing inflammatory and metabolic stress pathways. 

 



The schematic illustrates the mechanistic framework linking dietary-induced metabolic stress to 

skeletal muscle dysfunction. A high-fat high-sugar (HFHS) diet promotes lipid overload, 

inflammation, and insulin resistance, which collectively disrupt coordinated inter-organ signaling 

between skeletal muscle, adipose tissue, and liver. This dysregulation impairs systemic metabolic 

homeostasis and activates FOXO-dependent transcriptional programs in skeletal muscle. 

Consequently, key proteolytic (MuRF1, Atrogin-1) and autophagic (BNIP3, LC3, SQSTM1) 

pathways are upregulated, driving muscle protein degradation and contributing to muscle wasting. 

Metformin treatment partially mitigates these effects by reducing inflammation, improving insulin 

sensitivity, and restoring metabolic pathway activity. Importantly, baseline immune-related genes, 

including Igkc, Jchain, and Cxcl9, emerge as predictive biomarkers of metformin responsiveness, 

highlighting an immunometabolism component underlying therapeutic efficacy. 

 

 

 

 

 



Figure 5.  Baseline skeletal muscle biomarkers predict metformin response across 

genetically diverse CC-RIX strains. 

(A) 

 

(A) Volcano plot of baseline skeletal muscle transcriptomic differences associated with 

metformin response. 

Each point represents a gene, plotted as log₂ fold change versus −log₁₀ adjusted p-value derived 

from differential expression analysis using the DESeq2 framework. Statistical significance was 

determined using the Wald test with Benjamini–Hochberg false discovery rate (FDR) correction. 

Genes highlighted represent candidate biomarkers associated with metformin responsiveness. 

Threshold lines indicate significance at adjusted p-value (FDR) < 0.05. 

 

 

(B) 



 
 

 

(B) Heatmap of strain-level expression of predictive biomarkers across CC-RIX strains. 

Normalized expression values were variance-stabilized and scaled (z-score per gene) to visualize 

relative expression patterns. Hierarchical clustering was performed using Euclidean distance and 

complete linkage. The annotation bar indicates responder versus non-responder strains based on 

metformin response score. 

 

 



(C)

 

(C) Strain-specific susceptibility to metformin treatment. 

Bar plot showing the metformin response score across CC-RIX strains. Strains were classified as 

responders or non-responders according to the direction and magnitude of treatment effect on 

metabolic phenotype. Differences between groups were evaluated using linear modeling with 

strain as a factor, and statistical significance was assessed using two-sided tests with p-values 

reported where applicable. 

 

 

 

(D) 

 

 



 
 

(D) Random forest feature importance analysis identifying predictive genes. 

Feature importance scores were calculated from a random forest classification model trained to 

predict responder status using baseline skeletal muscle gene expression. Genes with higher 

importance scores contribute more strongly to the predictive model. 

 

 

(E) 



 
 

 

(E) Receiver operating characteristic (ROC) curve evaluating prediction of metformin 

response. 

The ROC curve summarizes classifier performance for predicting responder versus non-

responder strains using the biomarker gene set. Model performance is reported as the area under 

the curve (AUC). Confidence intervals for AUC were estimated using bootstrap resampling. 

 

 

(F) 



 
 

(F) Strain-specific biomarker module visualization. 

Bubble plot illustrating relative expression (z-score) of predictive genes across CC-RIX strains. 

Bubble size and color represent scaled expression values, highlighting coordinated expression 

patterns among immune-related genes including Sell, Cxcl9, Siglecg, Igkc, and Jchain. These 

genes form an immune signaling module associated with metformin responsiveness. 

 

 

 



 
Figure 6: Transcriptomic stratification of metformin response reveals a resilience-based 

framework for precision therapy. 

This schematic illustrates how baseline molecular differences between individuals can influence 

response to metformin treatment. Patients with metabolic disease exhibit heterogeneous 

biological profiles, which can be captured through transcriptomic analysis. Using a defined 

biomarker panel, individuals can be stratified into two functional states: a resilient (responder) 

phenotype and a susceptible (non-responder) phenotype. 

The resilient group is characterized by coordinated immune–metabolic signaling, with increased 

expression of genes such as Cxcl9, Jchain, and Igkc. This coordinated transcriptional program 

supports effective inter-tissue communication and is associated with improved metabolic 

outcomes following metformin monotherapy. 

In contrast, the susceptible group displays a dysregulated or poorly coordinated transcriptional 

profile, involving genes such as Sell, Acap1, Siglecg, Rpl15-ps5, and Gm15459. Rather than 

reflecting a simple increase or decrease in expression, this pattern represents a breakdown in 



system-level coordination, which may limit responsiveness to metformin alone. As a result, these 

individuals may benefit more from alternative or combination therapeutic strategies, including 

approaches that target immune–metabolic pathways. 

Therefore, this model emphasizes that therapeutic response is not solely determined by individual 

genes, but by the degree of coordination within the underlying molecular network. By leveraging 

transcriptomic signatures to guide treatment decisions, this framework moves beyond the 

traditional trial-and-error approach and supports the development of mechanism-informed 

precision medicine in metabolic disease. 
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Figure S1. External validation of candidate transcriptomic biomarkers in an independent 

cohort. 

To assess the robustness and generalizability of the identified transcriptomic biomarkers, we 

performed external validation using an independent skeletal muscle dataset (GSE25462). Gene 

expression profiles for key candidates, including CXCL9, IGKC, SELL, and ACAP1, were 

evaluated across control and disease conditions. 

Consistent with observations from the discovery cohort, several genes exhibited similar directional 

trends in expression. Notably, CXCL9 and SELL showed increased expression in the disease 

group, while ACAP1 displayed a modest reduction. However, none of the genes reached statistical 



significance (two-sided Student’s t-test, p > 0.05), with p-values of 0.27 (CXCL9), 0.96 (IGKC), 

0.65 (SELL), and 0.20 (ACAP1). 

The absence of statistical significance likely reflects differences in cohort composition, sample 

size, and platform-specific variability between RNA-seq and microarray-based measurements. 

Despite this, the preservation of directional expression patterns across multiple genes supports the 

biological relevance and partial reproducibility of the identified transcriptomic signature. 

 

 

 
Figure S2. Molecular docking of metformin binding within the target protein 

 

(A) Structural overview showing metformin (cyan) docked within the predicted binding pocket 

of the protein (grey). The ligand is accommodated within a defined cavity, indicating a 

structurally feasible binding pose. 

(B) Predicted hydrogen bond interaction (red dashed line) between metformin and neighboring 

residue(s), suggesting a potential stabilizing interaction that may underlie the molecular 

mechanism of ligand binding, and provide mechanistic support linking transcriptomic changes to 

potential molecular drug action. 



 

Figure S3. Permutation testing of baseline transcriptomic model performance. 

To evaluate whether the observed predictive performance exceeded random expectation, 

permutation testing was performed by randomly shuffling response labels (n = 1000 permutations). 

The distribution of AUC values under the null hypothesis is shown. The observed model 

performance (AUC = 0.72; red line) lies within the upper range of the null distribution but does 

not significantly exceed random expectation (empirical p = 0.15). These results indicate that, while 

the model captures biologically relevant signal, baseline skeletal muscle transcriptional profiles 

alone are insufficient for robust prediction of metformin responsiveness. 

Although the model identified biologically meaningful predictors (Figure 3), permutation testing 

demonstrated that its performance did not significantly exceed random expectation 



(Supplementary Figure S3), indicating limited predictive capacity of baseline muscle 

transcriptomic profiles. 

 

 

 

Figure S4. Baseline skeletal muscle transcriptomic signatures show limited predictive 

power for metformin responsiveness. 

(A) Receiver operating characteristic (ROC) curve evaluating a logistic regression model trained 

on baseline skeletal muscle gene expression to classify metformin responders versus non-

responders. Model performance on held-out test data yielded an area under the curve (AUC) of 

0.52. 

(B) Cross-validation performance using 5-fold cross-validation on the training dataset. Each point 

represents the AUC from an individual fold, with the boxplot summarizing variability across folds. 

(C) Top predictive genes contributing to the classification model based on variable importance 

scores. These include genes involved in oxidative stress regulation (Nfe2l2), mitochondrial 

respiration (Ndufs6, Cox7a2), immune signaling (Pik3ap1, Lyn), and lipid metabolism (Agpat5, 

Star). 

Permutation testing (n = 1000) was performed to evaluate statistical significance. The observed 

AUC was not significantly greater than chance (empirical p = 0.15), indicating that baseline 



skeletal muscle transcriptional profiles alone provide limited predictive power for metformin 

responsiveness. 

 

 

 

 

Figure S5. Multi-tissue predictive modeling of dietary response across metabolic tissues. 

(A) Receiver operating characteristic (ROC) curves comparing classification performance of 

elastic net models trained independently on skeletal muscle, adipose tissue, and liver 

transcriptomic profiles. Liver exhibited the highest predictive performance (AUC = 0.538), 

followed by muscle (AUC = 0.516) and adipose tissue (AUC = 0.499), indicating modest but 

tissue-dependent discriminative capacity. The dashed line represents random classification (AUC 

= 0.5). 

(B) Cross-validation performance across five folds demonstrates improved stability and higher 

median AUC in liver compared to muscle and adipose tissue, supporting its stronger predictive 

consistency. 

(C) Top predictive genes across tissues based on variable importance scores. Key features 

include mitochondrial genes (e.g., mt-Nd4, mt-Atp6), lipid metabolism regulators (Fasn, Lpl), 

and muscle structural genes (Tnnt3, Ryr1), highlighting both shared and tissue-specific molecular 

signatures associated with metabolic response. 



 

                                                      CHAPTER FIVE 

DISCUSSION, CONCLUSION, RECOMMENDATIONS, AND CONTRIBUTION TO 

KNOWLEDGE 

 

5.1 Discussion 

This study provides the understanding on how metabolic dysfunction develops and how 

individuals respond differently to treatment in the context of diet-induced insulin resistance. By 

integrating multi-tissue transcriptomic data, network analysis, predictive modeling, and structural 

insights, we constructed a systems-level view of the molecular processes underlying metabolic 

disease. 

5.1.1 High-Fat High-Sugar Diet Suppresses Mitochondrial Metabolic Pathways 

Our findings demonstrate that a high-fat high-sugar (HFHS) diet induces widespread metabolic 

reprogramming across skeletal muscle, liver, and adipose tissue. These alterations are 

characterized by mitochondrial dysfunction, impaired lipid handling, and activation of 

inflammatory pathways. This finding is consistent with previous reports linking mitochondrial 

dysfunction to insulin resistance in human and animal models (Patti et al., 2003; Mootha et al., 

2003). Impaired mitochondrial metabolism in skeletal muscle may contribute to reduced lipid 

oxidation and accumulation of lipid intermediates that disrupt insulin signaling (Muoio, 2014). 

 These effects are not confined to individual tissues but instead reflect coordinated inter-organ 

responses, supporting the concept that metabolic disease is fundamentally a systemic disorder 

rather than a collection of isolated tissue-specific defects. 

Among the tissues examined, skeletal muscle emerged as a key contributor to metabolic 

dysregulation (Kelley & Mandarino, 2000). Transcriptional changes in muscle were enriched for 



pathways related to energy metabolism, proteostasis, and stress adaptation. In particular, the 

activation of FOXO-dependent proteolytic and autophagic programs suggests a mechanistic link 

between insulin resistance and muscle catabolism. This observation reinforces the concept that 

metabolic stress promotes a shift toward a catabolic state in muscle, contributing to functional 

decline. Notably, metformin treatment partially reversed several of these transcriptional signatures, 

indicating restoration of metabolic balance and attenuation of catabolic signaling, although this 

effect was heterogeneous across individuals (Samuel & Shulman, 2012). 

5.1.2 Metformin Partially Restores Metabolic Gene Expression 

The analyses reveal that metformin was associated with partial reversal of HFHS-induced 

transcriptional changes, with restoration of genes involved in mitochondrial metabolism and lipid 

utilization. These findings are consistent with the widely accepted mechanism of metformin action 

involving activation of AMP-activated protein kinase (AMPK) and downstream metabolic 

signaling pathways (Hardie, 2014; Viollet et al., 2012). AMPK activation promotes catabolic 

processes that generate adenosine triphosphate while inhibiting anabolic processes that consume 

adenosine triphosphate, thereby restoring cellular energy balance (Hardie, Ross, & Hawley, 2012). 

Metformin-sensitive genes were enriched among immune and inflammatory pathways, suggesting 

that the therapeutic effects of metformin may involve modulation of metabolic inflammation 

within skeletal muscle. Metformin is known to activate AMPK, which improves insulin sensitivity, 

enhances mitochondrial metabolism, and reduces inflammatory signaling through inhibition of 

nuclear factor kappa-B and other pro-inflammatory transcription factors (Hattori et al., 2006; 

Cameron et al., 2016). The observation that immunoglobulin-related genes including Igkc and 

Jchain were among the most strongly reversed transcripts suggests that metformin may modulate 

B cell-related immune responses in skeletal muscle, consistent with emerging evidence that B cells 

contribute to obesity-induced insulin resistance (Winer et al., 2011; DeFuria et al., 2013). 

5.1.3 Sex Differences in Metformin Response 

Analysis of sex-specific responses revealed a numerically higher proportion of genes showing 

reversal patterns in females compared to males (44.7% versus 39.5%), but this difference was not 

statistically significant (p = 0.57). This finding may reflect a more rigorous statistical approach 



that accounts for multiple testing and the underlying variability in the data. The absence of 

significant sex differences in the current analysis may reflect several factors. 

First, the study may have been underpowered to detect interaction effects, particularly given the 

number of genetic backgrounds. Second, the transcriptional response to HFHS diet and metformin 

may be largely conserved between sexes, with subtle differences that require larger sample sizes 

to detect. Alternatively, sex differences may be more pronounced in specific cell types or under 

specific physiological conditions not captured by bulk tissue analysis. Sex hormones including 

estrogen and testosterone are known to influence metabolic regulation and may contribute to sex-

dependent differences in metabolic disease susceptibility (Mauvais-Jarvis, 2018). Future studies 

employing single-cell transcriptomics with larger sample sizes will be necessary to definitively 

characterize sex-dependent effects in metabolic tissues. 

5.1.4 Cross-Tissue Pathway Analysis 

The cross-tissue pathway analysis revealed distinct but interconnected cellular programs across 

metabolic organs. Skeletal muscle exhibited enrichment for pathways associated with metabolic 

remodeling and cellular turnover. Adipose tissue displayed prominent inflammatory signaling 

signatures, consistent with the established role of adipose tissue inflammation in obesity-induced 

insulin resistance (Lumeng & Saltiel, 2011; Reilly & Saltiel, 2017). The liver showed enrichment 

of metabolic and transcriptional regulatory processes. 

These findings are consistent with previous studies demonstrating that metabolic tissues function 

as components of an integrated endocrine network rather than isolated organs (Pedersen & 

Febbraio, 2012; Whitham & Febbraio, 2016). Skeletal muscle acts as an endocrine organ capable 

of releasing myokines that influence distant tissues, while adipose-derived adipokines and hepatic 

signaling factors further modulate systemic metabolic regulation (Boström et al., 2012; Kershaw 

& Flier, 2004). 

The coordinated inflammatory signaling observed between adipose tissue and skeletal muscle 

under HFHS conditions supports the concept of metaflammation, a chronic low-grade 

inflammatory state that contributes to insulin resistance across multiple tissues (Hotamisligil, 

2017). In this model, adipose tissue inflammation serves as a primary driver of systemic metabolic 



dysfunction through release of pro-inflammatory cytokines that impair insulin signaling in skeletal 

muscle and liver (Saltiel & Olefsky, 2017). The enrichment of tumor necrosis factor-alpha 

signaling via nuclear factor kappa-B in both adipose tissue and skeletal muscle provides a potential 

mechanistic link between tissue-specific inflammatory responses and systemic metabolic 

dysfunction. 

5.1.5 Mechanisms of High-Fat High-Sugar-Induced Muscle Wasting 

The analysis supports a conceptual framework in which HFHS diet is associated with skeletal 

muscle dysfunction through interconnected metabolic, inflammatory, and proteolytic pathways. 

Chronic consumption of a HFHS diet promotes systemic metabolic overload, leading to insulin 

resistance and impaired activation of insulin-dependent anabolic signaling pathways including the 

phosphoinositide 3-kinase-AKT axis (Schiaffino, Dyar, Ciciliot, Blaauw, & Sandri, 2013). 

Consistent with established mechanisms of muscle atrophy, coordinated expression of canonical 

FOXO target genes including Trim63 encoding MuRF1 and Fbxo32 encoding Atrogin-1 was 

observed (Bodine et al., 2001; Sandri et al., 2004). These E3 ubiquitin ligases are responsible for 

targeting muscle proteins for degradation via the ubiquitin-proteasome system. Simultaneously, 

increased expression of autophagy-related genes suggests activation of the autophagy-lysosome 

pathway. The simultaneous activation of these two proteolytic systems is a hallmark of muscle 

atrophy and indicates that HFHS-induced metabolic stress promotes a catabolic transcriptional 

program consistent with skeletal muscle wasting (Sandri, 2013; Bonaldo & Sandri, 2013). 

FOXO transcription factors serve as key regulators of both the ubiquitin-proteasome and 

autophagy-lysosome pathways during muscle atrophy (Mammucari et al., 2007; Milan et al., 

2015). Under conditions of reduced AKT signaling, FOXO factors translocate to the nucleus and 

activate transcription of atrophy-related genes. The observed upregulation of Foxo1 and Foxo3 in 

HFHS skeletal muscle is consistent with this regulatory mechanism. The partial reversal of these 

atrophy-associated genes with metformin suggests that metformin may be associated with 

protection against muscle wasting through modulation of insulin signaling and FOXO activity. 

5.1.6 Candidate Biomarkers of Metformin Responsiveness 

The identification of baseline transcriptional signatures associated with metformin responsiveness 



represents a hypothesis-generating finding that warrants further investigation. Genes including 

Cxcl9, Siglecg, Igkc, and Jchain emerged as candidate predictors of treatment response. These 

genes are primarily associated with immune function, suggesting that baseline immune status may 

influence metabolic responsiveness to metformin. 

This finding aligns with emerging evidence that metformin's therapeutic effects involve 

immunomodulatory mechanisms (Cameron et al., 2016; Saisho, 2015). The identification of 

immune-related biomarkers is consistent with the concept that metabolic disease involves 

interactions between metabolic and immune systems (Hotamisligil, 2017). Cxcl9 is a chemokine 

involved in T cell recruitment and has been associated with obesity-related metabolic disturbances 

in humans (Bijnen et al., 2017). Immunoglobulin-related genes including Igkc and Jchain may 

reflect B cell involvement in metabolic inflammation, consistent with studies demonstrating that 

B cells promote insulin resistance in obesity (Winer et al., 2011; DeFuria et al., 2013). 

We applied machine learning approaches to identify baseline transcriptional features associated 

with metformin response. While predictive models were able to distinguish responders from non-

responders, their performance was modest. Across tissues, receiver operating characteristic (ROC) 

analysis yielded area under the curve (AUC) values ranging from approximately 0.50 to 0.54, 

indicating limited discriminatory power. Cross-validation results showed similar trends, with liver-

derived models exhibiting slightly higher performance compared to muscle and adipose tissue. 

Importantly, permutation testing demonstrated that the observed AUC did not significantly exceed 

random expectation (p = 0.651), suggesting that while predictive signal exists, it is weak and may 

be influenced by noise or cohort-specific effects. 

Despite this modest predictive performance, the biological relevance of the identified features 

remains notable. Feature importance analysis highlighted genes involved in mitochondrial 

function, lipid metabolism, and immune signaling, including both nuclear-encoded and 

mitochondrial transcripts. The recurrence of these pathways across tissues suggests that 

coordinated metabolic and inflammatory processes underpin variability in treatment response. 

This aligns with the broader hypothesis that the balance between metabolic homeostasis and 

immune activation plays a central role in determining therapeutic outcomes. 



To assess the robustness of these findings, we performed external validation in an independent 

cohort. Although individual genes did not consistently reach statistical significance—likely due to 

differences in experimental platforms, genetic backgrounds, and environmental conditions—the 

overall directionality of expression changes was preserved. The consistency of signals for genes 

such as CXCL9 and SELL supports the presence of a conserved biological response, even when 

statistical power is reduced. This highlights an important principle in systems biology: 

reproducible pathway-level patterns may be more informative than individual gene-level 

significance. 

To further extend these observations, we incorporated molecular docking analysis to explore 

potential structural interactions between metformin and candidate target proteins. The docking 

results suggest that metformin can occupy a defined binding pocket and adopt a stable 

conformation, supported by predicted hydrogen bonding interactions. Although these findings are 

computational and require experimental validation, they provide a mechanistic framework linking 

transcriptomic alterations to potential molecular interactions, thereby strengthening the biological 

plausibility of the observed effects. 

Collectively, this study underscores the complexity of metabolic disease as a multi-layered and 

system-wide process. While predictive modeling revealed only modest classification performance, 

the integration of multi-tissue transcriptomics, network analysis, and structural modeling provides 

convergent evidence for the involvement of interconnected metabolic and inflammatory pathways. 

These findings emphasize that clinically relevant biological insights can emerge even in the 

absence of strong predictive accuracy, particularly when supported by consistent cross-tissue and 

cross-cohort patterns. This systems-level perspective is critical for advancing precision medicine, 

where capturing the interplay between tissues and pathways may ultimately prove more 

informative than single-gene biomarkers in guiding therapeutic strategies. 

5.1.7 Limitations of the Study 

Several limitations of this study should be acknowledged. First, the analysis relies on bulk RNA-

seq data, which averages gene expression across multiple cell types. This approach may obscure 

cell-type-specific responses to HFHS diet and metformin treatment. Skeletal muscle contains 

multiple cell types including myofibers, satellite cells, fibroblasts, endothelial cells, and immune 



cells, each of which may respond differently to metabolic stress and pharmacological intervention 

(Rosa-Caldwell & Greene, 2019). Future studies employing single-cell or single-nucleus RNA-

seq would provide higher resolution insights. 

Secondly, while transcriptional changes associated with HFHS diet and metformin treatment have 

been identified, causal relationships cannot be inferred from these observational data. Functional 

validation studies using genetic manipulation or pharmacological inhibition are necessary to 

establish mechanistic links between identified genes and metabolic phenotypes. 

Thirdly, the cross-tissue communication analysis is limited by the absence of single-cell resolution 

and the challenge of inferring signaling from bulk tissue expression data. While ligand-receptor 

expression patterns provide indirect evidence of potential communication, direct validation using 

techniques such as conditional gene deletion or inter-organ perfusion would be required to 

establish causal signaling relationships. 

Fourthly, the computational docking analysis presented in Section 4.9 is exploratory and does not 

provide experimental validation of metformin binding. These in silico predictions require 

experimental confirmation through techniques such as surface plasmon resonance, isothermal 

titration calorimetry, or structural biology approaches including X-ray crystallography or cryo-

electron microscopy. 

                          

  5.2 Conclusion 

In this study, we demonstrate that skeletal muscle dysfunction in response to a high-fat high-sugar 

(HFHS) diet is not driven by a single pathway, but rather emerges from the integrated effects of 

metabolic stress, inflammatory signaling, and FOXO-mediated proteolytic activity. Through 

combined transcriptomic and network analyses, FOXO transcription factors were identified as 

central regulators linking insulin resistance to the activation of muscle atrophy programs. 

Concurrently, the identification of metformin-responsive genes highlights molecular pathways that 

may be therapeutically targeted to mitigate diet-induced muscle loss. However, these findings 

provide mechanistic insight into the development of metabolic-associated sarcopenia and suggest 



potential strategies for preserving skeletal muscle function in the context of metabolic disease. 

Beyond these mechanistic insights, our results indicate that response to metformin is influenced 

by an underlying immune metabolic state. By emphasizing coordinated network behavior rather 

than isolated gene effects, we show that therapeutic outcomes are shaped by the broader integrity 

of system-level signaling. The identification of distinct resilient and susceptible phenotypes 

provides a biologically grounded explanation for inter-individual variability in drug response and 

underscores the importance of baseline molecular context in determining treatment efficacy. 

While predictive modeling enabled the identification of transcriptomic signatures associated with 

treatment response, model performance was modest, with AUC values close to random 

classification and permutation testing indicating no statistically significant separation from null 

expectations. These findings highlight an important limitation: current transcriptomic features 

alone may be insufficient for robust prediction of therapeutic response. However, rather than 

diminishing the value of the analysis, this result emphasizes the complexity of metabolic disease 

and the need for integrative, multi-dimensional approaches that incorporate additional layers of 

biological information. 

Furthermore, despite limited predictive accuracy, consistent pathway-level signals were observed 

across tissues and datasets, particularly in processes related to mitochondrial function, lipid 

metabolism, and immune regulation. This suggests that biologically meaningful patterns can 

persist even when predictive performance is constrained, reinforcing the value of systems-level 

interpretation over reliance on single-gene biomarkers. 

Interestingly, this study supports a shift toward a systems biology framework for understanding 

metabolic disease, in which coordinated multi-tissue interactions and network dynamics take 

precedence over isolated molecular events. Although further refinement and validation are 

required to improve predictive performance, the integration of transcriptomic profiling, network 

analysis, and computational modeling provides a foundation for more precise and mechanism-

driven therapeutic strategies. Ultimately, this work contributes to the advancement of precision 

medicine by highlighting both the potential and the current limitations of using molecular data to 

guide individualized treatment in metabolic disorders. 



5.3 Recommendations 

Based on the findings of this study, the following recommendations are proposed: 

1. Validation Studies: Future studies should validate the identified candidate biomarkers in 

independent cohorts, including human populations, to determine their translational relevance for 

predicting metformin response in clinical settings. Larger, well-powered cohorts will be essential 

to confirm the observed directional trends. 

2. Single-Cell Transcriptomics: Single-cell or single-nucleus RNA-seq studies should be employed 

to resolve cell-type-specific responses to HFHS diet and metformin treatment, potentially 

revealing cell populations that are particularly responsive to therapeutic intervention. 

3. Longitudinal Analyses: Longitudinal studies with multiple time points should be conducted to 

reveal dynamic transcriptional responses during the progression of metabolic disease and 

following therapeutic intervention, enabling identification of early response markers. 

4. Functional Validation: Functional studies targeting identified pathways including FOXO 

signaling and inflammatory pathways should be performed to establish causal relationships 

between transcriptional changes and metabolic phenotypes using genetic manipulation or 

pharmacological approaches. 

5. Multi-Omics Integration: Future research should integrate additional omics layers including 

proteomics, metabolomics, and epigenomics to provide a more comprehensive understanding of 

molecular regulation in metabolic adaptation. 

6. Sex-Specific Analyses: Larger studies with adequate statistical power should be conducted to 

definitively characterize sex-dependent effects in metabolic tissues and responses to metformin 

treatment. 

7. Clinical Translation: The candidate biomarkers identified in this study should be evaluated in 

clinical cohorts to assess their utility for stratifying patients for metformin therapy and guiding 

personalized treatment decisions. 

8. Experimental Validation of Structural Findings: Computational docking predictions should be 

experimentally validated using biochemical and structural biology approaches to confirm 

metformin binding interactions. 

5.4 Contribution to Knowledge 



This study makes several significant contributions to the field of metabolic research: 

1. Systems-Level Understanding: The study provides a comprehensive systems-level analysis of 

transcriptional responses to dietary stress and pharmacological intervention across multiple 

metabolic tissues in genetically diverse mice, revealing coordinated regulatory networks that 

would remain undetected in single-tissue analyses. 

2. Mechanistic Insights into Muscle Wasting: The identification of FOXO-dependent proteolytic 

pathways as key mediators of HFHS-induced muscle wasting provides mechanistic insight into 

the molecular pathways underlying metabolic-associated sarcopenia. 

3. Metformin Action in Skeletal Muscle: The demonstration that metformin is associated with 

partial reversal of HFHS-induced transcriptional changes in skeletal muscle, particularly through 

suppression of inflammatory genes and restoration of mitochondrial pathways, extends 

understanding of metformin's mechanism of action beyond its well-characterized hepatic effects. 

4. Candidate Biomarkers for Precision Medicine: The identification of baseline transcriptional 

signatures associated with metformin responsiveness, particularly immune-associated genes 

including Cxcl9, Siglecg, Igkc, and Jchain, provides candidate biomarkers that may enable 

personalized approaches to type 2 diabetes treatment. 

5. Genetic Diversity Model: The use of the Collaborative Cross Recombinant Inbred Intercross 

mouse population demonstrates the value of genetically diverse models for investigating gene-

environment interactions and variability in metabolic responses, providing a framework for future 

studies in metabolic research. 

6. Inter-Organ Communication Framework: The cross-tissue pathway analysis reveals distinct 

but interconnected cellular programs across metabolic organs, supporting the concept that 

metabolic homeostasis is governed by coordinated endocrine communication among multiple 

organs and providing a framework for investigating inter-organ signaling in metabolic disease. 

7. Sex-dependent Responses: The finding that sex differences in metformin-associated gene 

expression changes were not statistically significant contributes to understanding of sex-dependent 

effects in metabolic disease and highlights the need for adequately powered studies to detect such 

differences. 



8. External Validation Framework: The partial validation of candidate biomarkers in an 

independent dataset provides a model for assessing reproducibility of transcriptomic findings and 

highlights the importance of validation across cohorts and platforms. 

9. Structural Modeling Insights: The computational docking analysis provides preliminary 

structural insights into potential metformin binding interactions, generating hypotheses for future 

experimental investigation. 

5.5 SUMMARY OF FINDINGS 

• HFHS diet induces widespread transcriptional remodeling across skeletal muscle, liver, 

and adipose tissue, reflecting coordinated metabolic dysfunction.  

• Metformin partially restores disrupted metabolic and inflammatory pathways, 

indicating incomplete but measurable therapeutic reversal.  

• Inter-organ signaling networks underpin metabolic disease progression, supporting a 

systems-level rather than tissue-isolated mechanism.  

• FOXO signaling emerges as a central axis linking insulin resistance to muscle 

proteolysis and atrophy, highlighting a mechanistic bridge between metabolic stress 

and sarcopenia.  

• Immune–metabolic gene signatures are associated with variability in metformin 

response, suggesting that baseline inflammatory state influences therapeutic outcomes 

(with modest predictive performance).  

• Structural modeling predicts that metformin can occupy a defined binding pocket 

within the target protein, supporting a potential direct interaction.  

• A predicted hydrogen bond interaction indicates possible binding stability, providing 

structural context for a plausible molecular mechanism of action.  

                

                        Supplementary Tables 

 

Table S1. External validation results 



Expression statistics for candidate genes (CXCL9, SELL, IGKC, ACAP1) in independent 

datasets, including p-values and direction of effect. 

Table S2. Molecular docking of metformin binding within the target protein 

 
The ligand is accommodated within a defined cavity, indicating a structurally feasible binding 

pose. (AutoDock vina, PYMOL) 

 

Table S3. Functional enrichment analysis 

Gene Ontology (GO) and KEGG pathway enrichment results for differentially expressed genes, 

including pathway descriptions, gene counts, enrichment scores, and adjusted p-values. 

Table S4. Predictive gene features 

Ranked list of genes used in machine learning models for prediction of metformin response 

across tissues, including feature importance scores. 

 

Table S5. Differentially expressed genes across tissues 

Comprehensive list of genes significantly altered in skeletal muscle, adipose tissue, and liver 

under HFHS diet and metformin treatment conditions, including log2 fold change and adjusted 

p-values (FDR < 0.05). 
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Gene Muscle Table 

 224166_at 1558304_s_at 208372_s_at 200714_x_at 243366_s_at 219743_at 205612_at 243638_at 241911_at 236756_at 202388_at 232614_at 1553196_a_at 

X.10 840.6 672.9 453.3 3680.3 641.5 1395.0 269.2 395.4 751.2 282.1 143.1 1208.2 60.3 913.8 966.6 407.1 

X.9 796.3 147.4 205.8 4818.0 698.5 1265.0 50.3 584.9 1147.9 492.7 221.4 752.2 84.5 932.7 936.8 288.4 

X.22 726.9 614.2 113.1 4393.9 801.6 1353.7 56.5 200.7 1012.8 498.4 1014.8 401.4 122.4 907.1 591.0 480.4 

X.25 712.0 1112.9 1297.4 3706.3 56.0 1552.4 649.9 812.5 631.3 723.0 1061.8 1226.8 96.9 858.5 662.3 532.5 

X.8 679.4 625.6 278.0 3731.1 536.7 1479.6 279.1 361.7 1242.6 134.3 213.1 835.2 50.7 579.5 1990.1 495.6 

X.2 629.2 509.9 434.9 3420.5 657.0 1763.3 221.3 407.9 858.7 339.9 752.1 627.6 67.1 311.7 417.2 302.1 

X.26 601.9 1204.7 521.2 3696.7 188.6 1917.2 514.6 467.5 319.8 493.8 1451.5 1992.8 96.7 926.7 545.4 123.5 

X.15 592.8 579.7 653.3 4568.6 863.6 2404.0 38.1 778.8 1163.6 573.3 1583.3 942.4 48.2 535.4 474.0 488.0 

X.17 571.0 353.8 590.7 3433.7 889.2 1408.2 160.3 406.9 787.0 170.2 970.7 703.9 50.6 778.8 596.5 611.2 

X.1 565.2 396.3 316.8 2875.4 812.3 1347.3 434.9 325.0 1242.5 458.2 1146.8 388.8 37.7 639.2 421.9 470.2 

X.11 543.0 775.8 131.2 3821.4 117.4 1397.1 232.0 71.3 813.8 200.2 483.5 1098.0 63.3 64.5 665.7 381.0 

X.5 541.0 615.2 532.7 3742.2 311.0 1314.5 391.2 527.9 1031.4 542.3 1078.2 766.5 74.9 778.8 322.8 410.1 

X.7 526.3 581.0 550.8 3623.9 184.8 1937.1 417.0 638.4 700.5 304.0 887.5 671.2 65.3 596.8 364.3 252.1 

X.12 518.0 481.8 349.6 3871.9 243.3 996.0 27.2 399.3 619.7 540.0 1044.1 1471.0 64.7 616.6 750.4 455.1 



Term Overlap P-value Adjusted P-valueOld P-valueOld Adjusted P-valueOdds RatioCombined ScoreGenes

Cell Cycle 43/649 5.15E-34 3.37E-31 0 0 18.48432 1416.816 NUP107;NUMA1;VPS4A;HJURP;AAAS;GOLGA2;CDC27;TPR;EP300;MAPK1;NBN;CLASP1;CDK5RAP2;CTC1;SUN1;NUDC;ANAPC7;NUP133;NCAPH2;RPA2;PPP2R5C;TUBG1;SMC1A;CDK11B;ZWINT;MLH3;DYNC1LI1;MAU2;RAD50;RAD51;CCNE2;KIF2A;ZW10;TERF2IP;CHMP3;ANAPC5;ATM;DNA2;NCAPD3;CHMP7;NOP10;ANAPC2;ATR

Cell Cycle, Mitotic32/516 4.03E-24 1.32E-21 0 0 15.08916 812.8164 NUP107;NUMA1;VPS4A;AAAS;GOLGA2;CDC27;TPR;EP300;MAPK1;CLASP1;CDK5RAP2;NUDC;ANAPC7;NUP133;NCAPH2;RPA2;PPP2R5C;TUBG1;SMC1A;CDK11B;ZWINT;DYNC1LI1;MAU2;CCNE2;KIF2A;ZW10;CHMP3;ANAPC5;DNA2;NCAPD3;CHMP7;ANAPC2

M Phase 27/372 3.95E-22 8.61E-20 0 0 16.98957 837.2964 NUP107;NUMA1;VPS4A;AAAS;GOLGA2;CDC27;TPR;MAPK1;CLASP1;CDK5RAP2;NUDC;ANAPC7;NUP133;NCAPH2;PPP2R5C;TUBG1;SMC1A;ZWINT;DYNC1LI1;MAU2;KIF2A;ZW10;CHMP3;ANAPC5;NCAPD3;CHMP7;ANAPC2

DNA Repair24/312 2.66E-20 4.36E-18 0 0 17.55824 791.3797 INO80B;KDM4A;INO80E;XRCC6;RIF1;UBE2B;PARP1;PRKDC;XRCC5;ACTR5;XRCC1;RPA2;INO80;ACTR8;RAD51D;RAD50;RAD51;MSH2;MSH3;TERF2IP;ATM;NBN;DNA2;ATR

Cell Cycle Checkpoints20/261 5.42E-17 7.09E-15 0 0 16.80455 629.3948 NUDC;NUP107;ANAPC7;NUP133;RPA2;PPP2R5C;ZWINT;DYNC1LI1;RAD50;CCNE2;KIF2A;ZW10;CDC27;ANAPC5;ATM;NBN;DNA2;CLASP1;ANAPC2;ATR

DNA Double-Strand Break Repair15/152 1.31E-14 1.17E-12 0 0 21.19579 677.5278 KDM4A;XRCC6;RIF1;PARP1;PRKDC;XRCC5;XRCC1;RPA2;RAD51D;RAD50;RAD51;ATM;NBN;DNA2;ATR

Mitotic Anaphase17/221 1.33E-14 1.17E-12 0 0 16.39917 524.0269 NUDC;NUP107;ANAPC7;NUP133;VPS4A;PPP2R5C;SMC1A;ZWINT;DYNC1LI1;KIF2A;ZW10;CDC27;CHMP3;ANAPC5;CHMP7;CLASP1;ANAPC2

Mitotic Metaphase and Anaphase17/222 1.43E-14 1.17E-12 0 0 16.31834 520.2219 NUDC;NUP107;ANAPC7;NUP133;VPS4A;PPP2R5C;SMC1A;ZWINT;DYNC1LI1;KIF2A;ZW10;CDC27;CHMP3;ANAPC5;CHMP7;CLASP1;ANAPC2

Mitotic Spindle Checkpoint13/111 8.82E-14 6.41E-12 0 0 25.23597 758.5797 NUDC;NUP107;ANAPC7;NUP133;PPP2R5C;ZWINT;DYNC1LI1;KIF2A;ZW10;CDC27;ANAPC5;CLASP1;ANAPC2

Diseases of DNA RepairOct-51 3.31E-13 2.17E-11 0 0 45.22909 1299.694 RAD51D;RAD50;RAD51;MSH2;MSH3;RPA2;ATM;NBN;DNA2;ATR

Separation of Sister Chromatids14/177 2.24E-12 1.33E-10 0 0 16.4441 441.0977 NUDC;NUP107;ANAPC7;NUP133;PPP2R5C;SMC1A;ZWINT;DYNC1LI1;KIF2A;ZW10;CDC27;ANAPC5;CLASP1;ANAPC2

Presynaptic Phase of Homologous DNA Pairing and Strand ExchangeAug-40 7.08E-11 3.86E-09 0 0 45.52982 1064.092 RAD50;RAD51D;RAD51;RPA2;ATM;NBN;DNA2;ATR

Defective Homologous Recombination Repair (HRR) Due to BRCA2 Loss of FunctionAug-41 8.75E-11 4.09E-09 0 0 44.1479 1022.426 RAD50;RAD51D;RAD51;RPA2;ATM;NBN;DNA2;ATR

Diseases of DNA Double-Strand Break RepairAug-41 8.75E-11 4.09E-09 0 0 44.1479 1022.426 RAD50;RAD51D;RAD51;RPA2;ATM;NBN;DNA2;ATR

Meiosis Oct-89 1.10E-10 4.78E-09 0 0 23.42837 537.3228 SUN1;RAD50;RAD51;TERF2IP;RPA2;ATM;NBN;SMC1A;MLH3;ATR

Homologous DNA Pairing and Strand ExchangeAug-43 1.32E-10 5.38E-09 0 0 41.62097 946.9454 RAD50;RAD51D;RAD51;RPA2;ATM;NBN;DNA2;ATR

Mitotic Prometaphase13/203 2.03E-10 7.79E-09 0 0 12.95592 289.1774 NUDC;NUP107;NUMA1;NUP133;PPP2R5C;TUBG1;SMC1A;ZWINT;DYNC1LI1;KIF2A;ZW10;CLASP1;CDK5RAP2

Cellular Response to Heat Stress10/101 3.90E-10 1.42E-08 0 0 20.32659 440.3547 NUP107;NUP133;TPR;EP300;MAPK1;RPA2;ATM;AAAS;SIRT1;ATR

Impaired BRCA2 Binding to RAD51Jul-35 1.15E-09 3.95E-08 0 0 45.125 928.9002 RAD50;RAD51;RPA2;ATM;NBN;DNA2;ATR

Regulation of HSF1-mediated Heat Shock ResponseSep-83 1.34E-09 4.39E-08 0 0 22.30743 455.6934 NUP107;NUP133;TPR;MAPK1;RPA2;ATM;AAAS;SIRT1;ATR

HDR Through Single Strand Annealing (SSA)Jul-37 1.74E-09 5.42E-08 0 0 42.11242 849.3544 RAD50;RAD51;RPA2;ATM;NBN;DNA2;ATR

HIV Life Cycle11/158 2.23E-09 6.53E-08 0 0 13.93249 277.5828 XRCC6;NUP107;NUP133;XRCC5;GTF2B;TPR;VPS4A;CHMP3;AAAS;CHMP7;CHMP5

Disease 36/2131 2.30E-09 6.53E-08 0 0 3.773641 75.06724 NUP107;TNKS;GTF2B;VPS4A;HMGB1;AAAS;GOLGA2;CDC27;TPR;EP300;MAPK1;NBN;XRCC6;ANAPC7;NUP133;PARP1;XRCC5;RPA2;PPP2R5C;DYNC1LI1;RAD51D;RAD50;RAD51;CCNE2;MSH2;APC;MSH3;CHMP3;ANAPC5;ATM;DNA2;SUGT1;CHMP7;ANAPC2;ATR;CHMP5

Homology Directed Repair10/122 2.53E-09 6.89E-08 0 0 16.49783 326.5912 RAD51D;RAD50;RAD51;PARP1;XRCC1;RPA2;ATM;NBN;DNA2;ATR

Resolution of Sister Chromatid Cohesion10/126 3.46E-09 9.06E-08 0 0 15.92572 310.242 DYNC1LI1;NUDC;NUP107;NUP133;KIF2A;ZW10;PPP2R5C;SMC1A;ZWINT;CLASP1

Reproduction10/127 3.74E-09 9.29E-08 0 0 15.7888 306.357 SUN1;RAD50;RAD51;TERF2IP;RPA2;ATM;NBN;SMC1A;MLH3;ATR

Cellular Senescence11/167 3.99E-09 9.29E-08 0 0 13.1227 253.7712 RAD50;ANAPC7;CCNE2;CDC27;TERF2IP;MAPK1;ANAPC5;MAPKAPK5;ATM;NBN;ANAPC2

Amplification of Signal From Unattached Kinetochores via a MAD2 Inhibitory SignalSep-94 4.12E-09 9.29E-08 0 0 19.4098 374.7466 DYNC1LI1;NUDC;NUP107;NUP133;KIF2A;ZW10;PPP2R5C;CLASP1;ZWINT

Amplification of Signal From the KinetochoresSep-94 4.12E-09 9.29E-08 0 0 19.4098 374.7466 DYNC1LI1;NUDC;NUP107;NUP133;KIF2A;ZW10;PPP2R5C;CLASP1;ZWINT

Impaired BRCA2 Binding to PALB224-Jun 4.35E-09 9.48E-08 0 0 59.65465 1148.552 RAD50;RAD51D;RAD51;ATM;DNA2;NBN

Defective HDR Through Homologous Recombination Repair Due to PALB2 Loss of BRCA1 Binding Function25-Jun 5.69E-09 1.10E-07 0 0 56.51209 1072.807 RAD50;RAD51D;RAD51;ATM;NBN;DNA2

Defective HDR Through Homologous Recomb Repair Due to PALB2 Loss of BRCA2 RAD51 RAD51C Binding Fnc25-Jun 5.69E-09 1.10E-07 0 0 56.51209 1072.807 RAD50;RAD51D;RAD51;ATM;NBN;DNA2

Defective Homologous Recombination Repair (HRR) Due to BRCA1 Loss of Function25-Jun 5.69E-09 1.10E-07 0 0 56.51209 1072.807 RAD50;RAD51D;RAD51;ATM;NBN;DNA2

Defective Homologous Recombination Repair (HRR) Due to PALB2 Loss of Function25-Jun 5.69E-09 1.10E-07 0 0 56.51209 1072.807 RAD50;RAD51D;RAD51;ATM;NBN;DNA2

HDR Through Homologous Recombination (HRR)Aug-69 6.69E-09 1.25E-07 0 0 23.8496 448.9253 RAD51D;RAD50;RAD51;RPA2;ATM;NBN;DNA2;ATR

Resolution of D-loop Structures Through Synthesis-Dependent Strand Annealing (SDSA)27-Jun 9.43E-09 1.71E-07 0 0 51.12484 944.7626 RAD50;RAD51D;RAD51;ATM;NBN;DNA2

SUMOylation of DNA Damage Response and Repair ProteinsAug-77 1.62E-08 2.86E-07 0 0 21.07592 378.0829 NUP107;NUP133;PARP1;TPR;SMC5;SMC6;SMC1A;AAAS

Mitotic Prophase9/111 1.80E-08 3.07E-07 0 0 16.16095 288.1757 GOLGA2;NUP107;NUMA1;NUP133;NCAPH2;TPR;MAPK1;NCAPD3;AAAS

Nonhomologous End-Joining (NHEJ)Jul-51 1.83E-08 3.07E-07 0 0 28.69277 511.1969 XRCC6;RAD50;RIF1;PRKDC;XRCC5;ATM;NBN

EML4 and NUDC in Mitotic Spindle Formation9/116 2.65E-08 4.34E-07 0 0 15.40187 268.681 DYNC1LI1;NUDC;NUP107;NUP133;KIF2A;ZW10;PPP2R5C;ZWINT;CLASP1

Cellular Responses to Stress20/787 2.89E-08 4.62E-07 0 0 5.138779 89.19951 NUP107;ANAPC7;NUP133;RPA2;AAAS;SIRT1;DYNC1LI1;RAD50;CCNE2;CDC27;TPR;EP300;TERF2IP;MAPK1;ANAPC5;MAPKAPK5;ATM;NBN;ANAPC2;ATR

Global Genome Nucleotide Excision Repair (GG-NER)Aug-84 3.24E-08 5.05E-07 0 0 19.12796 329.8544 INO80B;INO80E;PARP1;ACTR5;RPA2;XRCC1;ACTR8;INO80

Gene Expression (Transcription)29/1615 3.51E-08 5.34E-07 0 0 3.801824 65.25484 NUP107;GTF2B;AKAP8L;AAAS;CDC27;TPR;EP300;DPF3;MAPK1;NBN;SMARCC2;ANAPC7;NUP133;PARP1;RPA2;PPP2R5C;SMARCA2;SIRT1;RAD51D;RAD50;RAD51;CCNE2;MSH2;ANAPC5;MAPKAPK5;ATM;DNA2;ANAPC2;ATR

Resolution of D-loop Structures Through Holliday Junction IntermediatesJun-35 4.98E-08 7.40E-07 0 0 37.00652 622.2966 RAD50;RAD51D;RAD51;ATM;NBN;DNA2

Resolution of D-Loop StructuresJun-36 5.94E-08 8.64E-07 0 0 35.77117 595.1715 RAD50;RAD51D;RAD51;ATM;NBN;DNA2

SUMO E3 Ligases SUMOylate Target Proteins10/170 6.16E-08 8.75E-07 0 0 11.52044 191.2782 TOP2B;NUP107;NUP133;PARP1;TPR;EP300;SMC5;SMC6;AAAS;SMC1A

DNA Damage Recognition in GG-NERJun-38 8.34E-08 1.16E-06 0 0 33.53209 546.5409 INO80B;INO80E;PARP1;ACTR5;ACTR8;INO80

SUMOylation10/176 8.54E-08 1.16E-06 0 0 11.10066 180.6791 TOP2B;NUP107;NUP133;PARP1;TPR;EP300;SMC5;SMC6;AAAS;SMC1A

HIV Infection11/227 9.55E-08 1.27E-06 0 0 9.448681 152.7312 XRCC6;NUP107;NUP133;XRCC5;GTF2B;TPR;VPS4A;CHMP3;AAAS;CHMP7;CHMP5

RHO GTPases Activate Formins9/139 1.28E-07 1.67E-06 0 0 12.66218 201.0116 DYNC1LI1;NUDC;NUP107;NUP133;KIF2A;ZW10;PPP2R5C;ZWINT;CLASP1

Late Phase of HIV Life Cycle9/145 1.83E-07 2.35E-06 0 0 12.09988 187.7014 NUP107;NUP133;GTF2B;TPR;VPS4A;CHMP3;AAAS;CHMP7;CHMP5

Cellular Responses to Stimuli20/887 2.02E-07 2.54E-06 0 0 4.522289 69.71135 NUP107;ANAPC7;NUP133;RPA2;AAAS;SIRT1;DYNC1LI1;RAD50;CCNE2;CDC27;TPR;EP300;TERF2IP;MAPK1;ANAPC5;MAPKAPK5;ATM;NBN;ANAPC2;ATR

Folding of Actin by CCT TriC10-Apr 2.27E-07 2.80E-06 0 0 117.2684 1793.848 CCT6A;TCP1;CCT7;CCT4

Nucleotide Excision Repair8/108 2.33E-07 2.82E-06 0 0 14.51963 221.7473 INO80B;INO80E;PARP1;ACTR5;XRCC1;RPA2;INO80;ACTR8

HDR Through Homologous Recombination (HRR) or Single Strand Annealing (SSA)8/116 4.04E-07 4.81E-06 0 0 13.43867 197.8256 RAD51D;RAD50;RAD51;RPA2;ATM;NBN;DNA2;ATR

Regulation of TP53 Activity9/160 4.23E-07 4.94E-06 0 0 10.88962 159.8112 RAD50;EP300;RPA2;MAPKAPK5;ATM;NBN;DNA2;PPP2R5C;ATR

HDR Through MMEJ (alt-NHEJ)12-Apr 5.31E-07 6.09E-06 0 0 87.94248 1270.639 RAD50;PARP1;XRCC1;NBN

Meiotic RecombinationJun-57 1.00E-06 1.13E-05 0 0 21.01961 290.3522 RAD50;RAD51;RPA2;ATM;NBN;MLH3

Regulation of TP53 Activity Through PhosphorylationJul-92 1.14E-06 1.26E-05 0 0 14.82203 202.8724 RAD50;RPA2;MAPKAPK5;ATM;NBN;DNA2;ATR

Transcriptional Regulation by TP5312/362 1.44E-06 1.57E-05 0 0 6.378122 85.80857 RAD51D;RAD50;CCNE2;MSH2;EP300;RPA2;MAPKAPK5;ATM;NBN;DNA2;PPP2R5C;ATR

Aberrant Regulation of Mitotic Cell Cycle Due to RB1 DefectsMay-36 2.05E-06 2.20E-05 0 0 28.58871 374.4435 ANAPC7;CCNE2;CDC27;ANAPC5;ANAPC2

Generic Transcription Pathway22/1230 2.32E-06 2.44E-05 0 0 3.58008 46.45438 SMARCC2;ANAPC7;PARP1;RPA2;PPP2R5C;SMARCA2;SIRT1;RAD51D;RAD50;RAD51;CCNE2;MSH2;CDC27;EP300;MAPK1;ANAPC5;MAPKAPK5;ATM;NBN;DNA2;ANAPC2;ATR

Diseases of Mitotic Cell CycleMay-38 2.70E-06 2.81E-05 0 0 26.85335 344.2779 ANAPC7;CCNE2;CDC27;ANAPC5;ANAPC2

S Phase 8/150 2.84E-06 2.90E-05 0 0 10.20339 130.3188 ANAPC7;CCNE2;CDC27;RPA2;ANAPC5;DNA2;SMC1A;ANAPC2

Association of TriC CCT With Target Proteins During BiosynthesisMay-39 3.09E-06 3.11E-05 0 0 26.06224 330.681 CCT6A;CCNE2;TCP1;CCT7;CCT4

Synthesis of DNA7/108 3.35E-06 3.29E-05 0 0 12.46391 157.1249 ANAPC7;CCNE2;CDC27;RPA2;ANAPC5;DNA2;ANAPC2

RNA Polymerase II Transcription23/1360 3.37E-06 3.29E-05 0 0 3.394055 42.76432 SMARCC2;ANAPC7;PARP1;GTF2B;RPA2;PPP2R5C;SMARCA2;SIRT1;RAD51D;RAD50;RAD51;CCNE2;MSH2;CDC27;EP300;MAPK1;ANAPC5;MAPKAPK5;ATM;NBN;DNA2;ANAPC2;ATR

Sensing of DNA Double Strand Breaks6-Mar 3.85E-06 3.71E-05 0 0 174.386 2174.037 RAD50;ATM;NBN

Aberrant Regulation of Mitotic Exit in Cancer Due to RB1 Defects20-Apr 5.01E-06 4.62E-05 0 0 43.95354 536.3889 ANAPC7;CDC27;ANAPC5;ANAPC2

Phosphorylation of the APC C20-Apr 5.01E-06 4.62E-05 0 0 43.95354 536.3889 ANAPC7;CDC27;ANAPC5;ANAPC2

Conversion From APC C Cdc20 to APC C Cdh1 in Late Anaphase20-Apr 5.01E-06 4.62E-05 0 0 43.95354 536.3889 ANAPC7;CDC27;ANAPC5;ANAPC2

G2 M DNA Damage CheckpointJun-77 5.95E-06 5.41E-05 0 0 15.08337 181.4751 RAD50;RPA2;ATM;NBN;DNA2;ATR

Inactivation of APC C via Direct Inhibition of the APC C Complex21-Apr 6.16E-06 5.45E-05 0 0 41.36596 496.2571 ANAPC7;CDC27;ANAPC5;ANAPC2

Inhib of Proteolytic Activity of APC C Required for Onset of Anaphase by Mitotic Spindle Checkpoint21-Apr 6.16E-06 5.45E-05 0 0 41.36596 496.2571 ANAPC7;CDC27;ANAPC5;ANAPC2

SUMOylation of DNA Replication ProteinsMay-46 7.11E-06 6.20E-05 0 0 21.60497 256.0906 TOP2B;NUP107;NUP133;TPR;AAAS

Processing of DNA Double-Strand Break EndsJun-80 7.44E-06 6.40E-05 0 0 14.46969 170.8685 RAD50;RPA2;ATM;NBN;DNA2;ATR

RHO GTPase Effectors10/291 8.25E-06 7.01E-05 0 0 6.51944 76.30994 DYNC1LI1;NUDC;NUP107;NUP133;KIF2A;ZW10;MAPK1;PPP2R5C;ZWINT;CLASP1

UCH ProteinasesJun-82 8.59E-06 7.20E-05 0 0 14.08748 164.3343 INO80B;INO80E;ACTR5;ACTR8;INO80;UCHL5

Post-translational Protein Modification23/1457 1.05E-05 8.69E-05 0 0 3.14792 36.09002 INO80B;TOP2B;INO80E;NUP107;UBE2B;NUP133;PARP1;PRKDC;TNKS;ACTR5;KLHL22;SMC5;SMC6;INO80;ACTR8;AAAS;SMC1A;UCHL5;GOLGA2;DYNC1LI1;APC;TPR;EP300

APC C Cdc20 Mediated Degradation of Cyclin B24-Apr 1.08E-05 8.83E-05 0 0 35.15575 402.0501 ANAPC7;CDC27;ANAPC5;ANAPC2

Extension of TelomeresMay-51 1.19E-05 9.62E-05 0 0 19.25175 218.2756 CTC1;TERF2IP;RPA2;DNA2;NOP10

Formation of Tubulin Folding Intermediates by CCT TriC25-Apr 1.28E-05 1.02E-04 0 0 33.47998 377.1995 CCT6A;TCP1;CCT7;CCT4

APC-Cdc20 Mediated Degradation of Nek2A26-Apr 1.51E-05 1.19E-04 0 0 31.95656 354.8417 ANAPC7;CDC27;ANAPC5;ANAPC2

Metabolism of Proteins28/2067 1.72E-05 1.34E-04 0 0 2.753233 30.19947 INO80B;TOP2B;INO80E;NUP107;PRKDC;TNKS;SMC5;SMC6;AAAS;GOLGA2;TPR;EP300;CCT7;CCT4;UBE2B;NUP133;PARP1;ACTR5;KLHL22;INO80;ACTR8;SMC1A;UCHL5;CCT6A;DYNC1LI1;CCNE2;APC;TCP1

Prefoldin Mediated Transfer of Substrate to CCT TriC27-Apr 1.76E-05 1.35E-04 0 0 30.5656 334.6337 CCT6A;TCP1;CCT7;CCT4

DNA Replication7/143 2.12E-05 1.61E-04 0 0 9.239906 99.42326 ANAPC7;CCNE2;CDC27;RPA2;ANAPC5;DNA2;ANAPC2

CDK-mediated Phosphorylation and Removal of Cdc6May-60 2.66E-05 1.97E-04 0 0 16.09416 169.5705 ANAPC7;CCNE2;CDC27;ANAPC5;ANAPC2

DNA Damage Telomere Stress Induced SenescenceMay-60 2.66E-05 1.97E-04 0 0 16.09416 169.5705 RAD50;CCNE2;TERF2IP;ATM;NBN

Deubiquitination9/268 2.85E-05 2.09E-04 0 0 6.314028 66.07821 INO80B;INO80E;APC;TNKS;ACTR5;EP300;INO80;ACTR8;UCHL5

Endosomal Sorting Complex Required For Transport (ESCRT)Apr-31 3.10E-05 2.25E-04 0 0 26.03212 270.2728 VPS4A;CHMP3;CHMP7;CHMP5

Cooperation of Prefoldin and TriC CCT in Actin and Tubulin FoldingApr-32 3.52E-05 2.48E-04 0 0 25.10114 257.3685 CCT6A;TCP1;CCT7;CCT4

Defective TPR May Confer Susceptibility Towards Thyroid Papillary Carcinoma (TPC)Apr-32 3.52E-05 2.48E-04 0 0 25.10114 257.3685 NUP107;NUP133;TPR;AAAS

Regulation of Glucokinase by Glucokinase Regulatory ProteinApr-32 3.52E-05 2.48E-04 0 0 25.10114 257.3685 NUP107;NUP133;TPR;AAAS

Cytosolic Sensors of Pathogen-Associated DNAMay-64 3.64E-05 2.53E-04 0 0 15 153.3168 XRCC6;PRKDC;XRCC5;DHX36;EP300

Signaling by Rho GTPases14/672 3.86E-05 2.66E-04 0 0 3.971287 40.35998 NUDC;NUP107;NUP133;PPP2R5C;AAAS;ZWINT;CCT6A;DYNC1LI1;KIF2A;ZW10;MAPK1;CEP97;CCT7;CLASP1

Telomere C-strand (Lagging Strand) SynthesisApr-34 4.50E-05 3.07E-04 0 0 23.42537 234.4389 CTC1;RPA2;TERF2IP;DNA2

Signaling by Rho GTPases, Miro GTPases and RHOBTB314/688 4.98E-05 3.31E-04 0 0 3.873786 38.38338 NUDC;NUP107;NUP133;PPP2R5C;AAAS;ZWINT;CCT6A;DYNC1LI1;KIF2A;ZW10;MAPK1;CEP97;CCT7;CLASP1

Nuclear Import of Rev ProteinApr-35 5.06E-05 3.31E-04 0 0 22.66857 224.2161 NUP107;NUP133;TPR;AAAS

SUMOylation of SUMOylation ProteinsApr-35 5.06E-05 3.31E-04 0 0 22.66857 224.2161 NUP107;NUP133;TPR;AAAS

Transport of the SLBP Independent Mature mRNAApr-35 5.06E-05 3.31E-04 0 0 22.66857 224.2161 NUP107;NUP133;TPR;AAAS

IRF3-mediated Induction of Type I IFN13-Mar 5.35E-05 3.46E-04 0 0 52.29737 514.4216 XRCC6;PRKDC;XRCC5

Nuclear Pore Complex (NPC) DisassemblyApr-36 5.67E-05 3.53E-04 0 0 21.95907 214.711 NUP107;NUP133;TPR;AAAS

Budding and Maturation of HIV VirionApr-36 5.67E-05 3.53E-04 0 0 21.95907 214.711 VPS4A;CHMP3;CHMP7;CHMP5

Rev-mediated Nuclear Export of HIV RNAApr-36 5.67E-05 3.53E-04 0 0 21.95907 214.711 NUP107;NUP133;TPR;AAAS

Transport of the SLBP Dependant Mature mRNAApr-36 5.67E-05 3.53E-04 0 0 21.95907 214.711 NUP107;NUP133;TPR;AAAS

Transport of Ribonucleoproteins Into the Host NucleusApr-37 6.33E-05 3.90E-04 0 0 21.29257 205.854 NUP107;NUP133;TPR;AAAS

HCMV Late Events7/171 6.65E-05 4.07E-04 0 0 7.651497 73.59259 NUP107;NUP133;TPR;VPS4A;CHMP3;AAAS;CHMP7

Mismatch Repair (MMR) Directed by MSH2 MSH3 (MutSbeta)14-Mar 6.78E-05 4.10E-04 0 0 47.54067 456.3706 MSH2;MSH3;RPA2

NEP NS2 Interacts With the Cellular Export MachineryApr-38 7.04E-05 4.15E-04 0 0 20.66528 197.5841 NUP107;NUP133;TPR;AAAS

Cooperation of PDCL (PhLP1) and TRiC CCT in G-protein Beta FoldingApr-38 7.04E-05 4.15E-04 0 0 20.66528 197.5841 CCT6A;TCP1;CCT7;CCT4

Interactions of Rev With Host Cellular ProteinsApr-38 7.04E-05 4.15E-04 0 0 20.66528 197.5841 NUP107;NUP133;TPR;AAAS

Chromosome Maintenance6/119 7.14E-05 4.17E-04 0 0 9.457068 90.28829 CTC1;HJURP;TERF2IP;RPA2;DNA2;NOP10

Export of Viral Ribonucleoproteins From NucleusApr-39 7.81E-05 4.45E-04 0 0 20.07383 189.8473 NUP107;NUP133;TPR;AAAS

SUMOylation of Ubiquitinylation ProteinsApr-39 7.81E-05 4.45E-04 0 0 20.07383 189.8473 NUP107;NUP133;TPR;AAAS

Nuclear Envelope (NE) ReassemblyMay-75 7.83E-05 4.45E-04 0 0 12.63584 119.4754 NUP107;NUP133;VPS4A;CHMP3;CHMP7

Mismatch Repair15-Mar 8.43E-05 4.75E-04 0 0 43.57675 408.7809 MSH2;MSH3;RPA2

Vpr-mediated Nuclear Import of PICsApr-40 8.64E-05 4.83E-04 0 0 19.51524 182.5963 NUP107;NUP133;TPR;AAAS

Transcriptional Regulation by VENTXApr-41 9.53E-05 5.28E-04 0 0 18.98685 175.7888 ANAPC7;CDC27;ANAPC5;ANAPC2

Switching of Origins to a Post-Replicative StateMay-79 1.00E-04 5.51E-04 0 0 11.95041 110.0278 ANAPC7;CCNE2;CDC27;ANAPC5;ANAPC2

STING Mediated Induction of Host Immune Responses16-Mar 1.03E-04 5.62E-04 0 0 40.22267 369.1372 XRCC6;PRKDC;XRCC5

NS1 Mediated Effects on Host PathwaysApr-42 1.05E-04 5.62E-04 0 0 18.48626 169.3872 NUP107;NUP133;TPR;AAAS

Transport of Mature mRNA Derived From an Intronless TranscriptApr-42 1.05E-04 5.62E-04 0 0 18.48626 169.3872 NUP107;NUP133;TPR;AAAS

Senescence-Associated Secretory Phenotype (SASP)May-81 1.13E-04 6.01E-04 0 0 11.63475 105.7374 ANAPC7;CDC27;MAPK1;ANAPC5;ANAPC2

Interactions of Vpr With Host Cellular ProteinsApr-43 1.15E-04 6.02E-04 0 0 18.01135 163.3582 NUP107;NUP133;TPR;AAAS

Transport of Mature mRNAs Derived From Intronless TranscriptsApr-43 1.15E-04 6.02E-04 0 0 18.01135 163.3582 NUP107;NUP133;TPR;AAAS

Removal of the Flap Intermediate From the C-strand17-Mar 1.25E-04 6.49E-04 0 0 37.34774 335.6611 RPA2;TERF2IP;DNA2

HCMV Infection8/259 1.44E-04 7.39E-04 0 0 5.740561 50.79867 DYNC1LI1;NUP107;NUP133;TPR;VPS4A;CHMP3;AAAS;CHMP7

G2 M Checkpoints6/137 1.55E-04 7.93E-04 0 0 8.150196 71.47864 RAD50;RPA2;ATM;NBN;DNA2;ATR

SUMOylation of RNA Binding ProteinsApr-47 1.63E-04 8.28E-04 0 0 16.33258 142.4107 NUP107;NUP133;TPR;AAAS

Processive Synthesis on the C-strand of the Telomere19-Mar 1.77E-04 8.88E-04 0 0 32.67599 282.3799 RPA2;TERF2IP;DNA2

Viral Messenger RNA SynthesisApr-49 1.92E-04 9.60E-04 0 0 15.60511 133.5214 NUP107;NUP133;TPR;AAAS

Chaperonin-mediated Protein FoldingMay-91 1.96E-04 9.70E-04 0 0 10.27668 87.74612 CCT6A;CCNE2;TCP1;CCT7;CCT4

Telomere MaintenanceMay-92 2.06E-04 0.001013 0 0 10.15805 86.21265 CTC1;TERF2IP;RPA2;DNA2;NOP10

Nuclear Envelope BreakdownApr-53 2.61E-04 0.001274 0 0 14.32834 118.2185 NUP107;NUP133;TPR;AAAS

Protein FoldingMay-97 2.64E-04 0.001278 0 0 9.603552 79.13247 CCT6A;CCNE2;TCP1;CCT7;CCT4

snRNP AssemblyApr-54 2.81E-04 0.00133 0 0 14.04106 114.8308 NUP107;NUP133;TPR;AAAS

Autodegradation of Cdh1 by Cdh1 APC CApr-54 2.81E-04 0.00133 0 0 14.04106 114.8308 ANAPC7;CDC27;ANAPC5;ANAPC2

Metabolism of Non-Coding RNAApr-54 2.81E-04 0.00133 0 0 14.04106 114.8308 NUP107;NUP133;TPR;AAAS

APC C Cdc20 Mediated Degradation of SecurinApr-55 3.01E-04 0.001418 0 0 13.76505 111.5961 ANAPC7;CDC27;ANAPC5;ANAPC2

Diseases of Mismatch Repair (MMR)5-Feb 3.35E-04 0.001567 0 0 115.2464 921.9854 MSH2;MSH3

SUMOylation of Chromatin Organization ProteinsApr-58 3.70E-04 0.001716 0 0 12.99836 102.7177 NUP107;NUP133;TPR;AAAS

tRNA Processing in the NucleusApr-59 3.95E-04 0.001806 0 0 12.76138 100.0065 NUP107;NUP133;TPR;AAAS

Meiotic SynapsisApr-59 3.95E-04 0.001806 0 0 12.76138 100.0065 SUN1;TERF2IP;SMC1A;ATR

Cdc20 Phospho-APC C Mediated Degradation of Cyclin AApr-60 4.21E-04 0.0019 0 0 12.53287 97.40732 ANAPC7;CDC27;ANAPC5;ANAPC2

Recruitment and ATM-med Phosphorylation of Repair and Signaling Proteins at DNA Double Strand BreaksApr-60 4.21E-04 0.0019 0 0 12.53287 97.40732 KDM4A;RAD50;ATM;NBN

APC C Cdh1 Mediated Degradation of Cdc20 and Other APC C Cdh1 Targets in Late Mitosis Early G1Apr-61 4.49E-04 0.001983 0 0 12.31237 94.91384 ANAPC7;CDC27;ANAPC5;ANAPC2

APC Cdc20 Mediated Degradation of Cell Cycle Proteins Prior to Satisfation of the CheckpointApr-61 4.49E-04 0.001983 0 0 12.31237 94.91384 ANAPC7;CDC27;ANAPC5;ANAPC2

DNA Double Strand Break ResponseApr-61 4.49E-04 0.001983 0 0 12.31237 94.91384 KDM4A;RAD50;ATM;NBN

TP53 Regulates Transcription of DNA Repair GenesApr-62 4.78E-04 0.002097 0 0 12.09948 92.5201 RAD51D;MSH2;ATM;ATR

APC C Cdc20 Mediated Degradation of Mitotic ProteinsApr-63 5.08E-04 0.002214 0 0 11.89381 90.22057 ANAPC7;CDC27;ANAPC5;ANAPC2

Pyroptosis 27-Mar 5.15E-04 0.002231 0 0 21.77522 164.8631 CHMP3;HMGB1;CHMP7

Activation of APC C and APC C Cdc20 Mediated Degradation of Mitotic ProteinsApr-64 5.39E-04 0.00232 0 0 11.69499 88.01015 ANAPC7;CDC27;ANAPC5;ANAPC2

DNA Replication Pre-Initiation5/118 6.50E-04 0.002779 0 0 7.810525 57.31691 ANAPC7;CDC27;RPA2;ANAPC5;ANAPC2

Regulation of APC C Activators Between G1 S and Early AnaphaseApr-68 6.79E-04 0.002883 0 0 10.96184 79.96873 ANAPC7;CDC27;ANAPC5;ANAPC2

Sealing of the Nuclear Envelope (NE) by ESCRT-III31-Mar 7.78E-04 0.003284 0 0 18.66071 133.5826 VPS4A;CHMP3;CHMP7

Base Excision RepairApr-71 7.99E-04 0.00335 0 0 10.46942 74.669 PARP1;TERF2IP;RPA2;XRCC1

Glycolysis Apr-74 9.34E-04 0.003864 0 0 10.01922 69.89877 NUP107;NUP133;TPR;AAAS

Transport of Mature mRNA Derived From an Intron-Containing TranscriptApr-74 9.34E-04 0.003864 0 0 10.01922 69.89877 NUP107;NUP133;TPR;AAAS

APC C-mediated Degradation of Cell Cycle ProteinsApr-75 9.82E-04 0.003988 0 0 9.877602 68.41369 ANAPC7;CDC27;ANAPC5;ANAPC2

Regulation of Mitotic Cell CycleApr-75 9.82E-04 0.003988 0 0 9.877602 68.41369 ANAPC7;CDC27;ANAPC5;ANAPC2

Transcriptional Regulation by Small RNAsApr-75 9.82E-04 0.003988 0 0 9.877602 68.41369 NUP107;NUP133;TPR;AAAS

Signaling by WNT in CancerMar-34 0.001023 0.004129 0 0 16.85229 116.0302 APC;TNKS;PPP2R5C

ISG15 Antiviral MechanismApr-76 0.001032 0.004139 0 0 9.739921 66.97713 NUP107;NUP133;TPR;AAAS

Cilium Assembly6/200 0.001157 0.004613 0 0 5.485929 37.09683 TCP1;CEP97;TUBG1;CLASP1;CDK5RAP2;CCT4

Programmed Cell Death6/202 0.001217 0.004825 0 0 5.429399 36.43743 APC;HMGB2;CHMP3;MAPK1;HMGB1;CHMP7

MITF-M-regulated Melanocyte Development5/136 0.001231 0.004848 0 0 6.731189 45.10071 SMARCC2;DPF3;MAPK1;SMARCA2;SIRT1

Centrosome MaturationApr-81 0.001308 0.005075 0 0 9.10516 60.44974 TUBG1;CDK11B;CLASP1;CDK5RAP2

Recruitment of Mitotic Centrosome Proteins and ComplexesApr-81 0.001308 0.005075 0 0 9.10516 60.44974 TUBG1;CDK11B;CLASP1;CDK5RAP2

RUNX1 Interacts With Co-Factors Whose Precise Effect on RUNX1 Targets Is Not KnownMar-37 0.001311 0.005075 0 0 15.363 101.9596 SMARCC2;EP300;SMARCA2

Resolution of Abasic Sites (AP Sites)Mar-38 0.001418 0.005454 0 0 14.92331 97.87757 PARP1;RPA2;XRCC1

Transport of Mature Transcript to CytoplasmApr-83 0.001432 0.005477 0 0 8.873754 58.11077 NUP107;NUP133;TPR;AAAS

Cohesin Loading Onto Chromatin10-Feb 0.001481 0.005598 0 0 43.20652 281.4991 MAU2;SMC1A

Regulation of FOXO Transcriptional Activity by Acetylation10-Feb 0.001481 0.005598 0 0 43.20652 281.4991 EP300;SIRT1

Glucose MetabolismApr-85 0.001564 0.005878 0 0 8.653775 55.9083 NUP107;NUP133;TPR;AAAS

Influenza Viral RNA Transcription and Replication5/149 0.001841 0.006882 0 0 6.119482 38.53571 NUP107;NUP133;PARP1;TPR;AAAS

Regulation of MITF-M-dependent Genes Involved in PigmentationMar-42 0.001897 0.007048 0 0 13.39001 83.92306 SMARCC2;DPF3;SMARCA2

Recruitment of NuMA to Mitotic CentrosomesApr-94 0.002262 0.008266 0 0 7.784857 47.4198 NUMA1;TUBG1;CLASP1;CDK5RAP2

Signaling by TGF-beta Receptor ComplexApr-94 0.002262 0.008266 0 0 7.784857 47.4198 PARP1;EP300;MAPK1;UCHL5

MITF-M-dependent Gene ExpressionApr-94 0.002262 0.008266 0 0 7.784857 47.4198 SMARCC2;DPF3;SIRT1;SMARCA2

Anchoring of the Basal Body to the Plasma MembraneApr-97 0.002536 0.00897 0 0 7.532591 45.02226 CEP97;TUBG1;CLASP1;CDK5RAP2

2-LTR Circle Formation13-Feb 0.002537 0.00897 0 0 31.41818 187.7748 XRCC6;XRCC5

Mitotic Telophase Cytokinesis13-Feb 0.002537 0.00897 0 0 31.41818 187.7748 MAU2;SMC1A

Advanced Glycosylation Endproduct Receptor Signaling13-Feb 0.002537 0.00897 0 0 31.41818 187.7748 MAPK1;HMGB1

Apoptosis Induced DNA Fragmentation13-Feb 0.002537 0.00897 0 0 31.41818 187.7748 HMGB2;HMGB1

Telomere C-strand Synthesis Initiation13-Feb 0.002537 0.00897 0 0 31.41818 187.7748 CTC1;TERF2IP

SLC Transporter DisordersApr-99 0.002731 0.009603 0 0 7.373265 43.52444 NUP107;NUP133;TPR;AAAS

Viral Infection Pathways14/1029 0.002747 0.009608 0 0 2.526682 14.90015 XRCC6;NUP107;NUP133;PARP1;XRCC5;GTF2B;VPS4A;AAAS;DYNC1LI1;TPR;EP300;CHMP3;CHMP7;CHMP5

Assembly of the Pre-Replicative Complex4/101 0.002936 0.00979 0 0 7.220509 42.10062 ANAPC7;CDC27;ANAPC5;ANAPC2

APC Truncation Mutants Have Impaired AXIN Binding14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 APC;PPP2R5C

AXIN Missense Mutants Destabilize the Destruction Complex14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 APC;PPP2R5C

Removal of the Flap Intermediate14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 RPA2;DNA2

Signaling by AMER1 Mutants14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 APC;PPP2R5C

Signaling by APC Mutants14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 APC;PPP2R5C

Signaling by AXIN Mutants14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 APC;PPP2R5C

Golgi Cisternae Pericentriolar Stack Reorganization14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 GOLGA2;MAPK1

Truncations of AMER1 Destabilize the Destruction Complex14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 APC;PPP2R5C

Mismatch Repair (MMR) Directed by MSH2 MSH6 (MutSalpha)14-Feb 0.002949 0.00979 0 0 28.79855 167.7889 MSH2;RPA2

Immune System23/2150 0.003021 0.00998 0 0 2.042573 11.85104 XRCC6;NUP107;ANAPC7;UBE2B;NUP133;PRKDC;XRCC5;KLHL22;HMGB1;PPP2R5C;AAAS;DYNC1LI1;KIF2A;CDC27;DHX36;TPR;TCP1;HNRNPA2B1;EP300;MAPK1;ANAPC5;SUGT1;ANAPC2

Influenza Infection5/169 0.003178 0.010445 0 0 5.367759 30.87236 NUP107;NUP133;PARP1;TPR;AAAS

Transcriptional Activity of SMAD2 SMAD3 SMAD4 HeterotrimerMar-51 0.003312 0.010658 0 0 10.87445 62.09505 PARP1;EP300;MAPK1

CTNNB1 S33 Mutants Aren'T Phosphorylated15-Feb 0.00339 0.010658 0 0 26.58194 151.172 APC;PPP2R5C

CTNNB1 S37 Mutants Aren'T Phosphorylated15-Feb 0.00339 0.010658 0 0 26.58194 151.172 APC;PPP2R5C

CTNNB1 S45 Mutants Aren'T Phosphorylated15-Feb 0.00339 0.010658 0 0 26.58194 151.172 APC;PPP2R5C

CTNNB1 T41 Mutants Aren'T Phosphorylated15-Feb 0.00339 0.010658 0 0 26.58194 151.172 APC;PPP2R5C

Processive Synthesis on the Lagging Strand15-Feb 0.00339 0.010658 0 0 26.58194 151.172 RPA2;DNA2

Signaling by CTNNB1 Phospho-Site Mutants15-Feb 0.00339 0.010658 0 0 26.58194 151.172 APC;PPP2R5C

Signaling by GSK3beta Mutants15-Feb 0.00339 0.010658 0 0 26.58194 151.172 APC;PPP2R5C

Integration of Provirus15-Feb 0.00339 0.010658 0 0 26.58194 151.172 XRCC6;XRCC5

Apoptotic Execution PhaseMar-52 0.0035 0.010952 0 0 10.65199 60.23684 APC;HMGB2;HMGB1

Infectious Disease16/1311 0.004033 0.01256 0 0 2.273848 12.53634 XRCC6;NUP107;NUP133;PARP1;XRCC5;GTF2B;VPS4A;AAAS;DYNC1LI1;TPR;EP300;CHMP3;MAPK1;SUGT1;CHMP7;CHMP5

Beta-catenin Phosphorylation Cascade17-Feb 0.004357 0.013441 0 0 23.03536 125.2192 APC;PPP2R5C

Translation of Replicase and Assembly of the Replication Transcription Complex 969467617-Feb 0.004357 0.013441 0 0 23.03536 125.2192 CHMP3;CHMP7

G2 M Transition5/184 0.004561 0.014003 0 0 4.914206 26.48889 EP300;TUBG1;CDK11B;CLASP1;CDK5RAP2

Mitotic G2-G2 M Phases5/186 0.004773 0.014586 0 0 4.859412 25.97259 EP300;TUBG1;CDK11B;CLASP1;CDK5RAP2

Translation of Replicase and Assembly of the Replication Transcription Complex 967950418-Feb 0.004883 0.014854 0 0 21.59457 114.926 CHMP3;CHMP7

Regulation of TP53 Activity Through Methylation19-Feb 0.005437 0.016461 0 0 20.32327 105.9773 EP300;ATM

Regulated NecrosisMar-61 0.005487 0.016537 0 0 8.995009 46.82228 CHMP3;HMGB1;CHMP7

Lagging Strand Synthesis20-Feb 0.006018 0.018054 0 0 19.19324 98.13554 RPA2;DNA2

Class I MHC Mediated Antigen Processing & Presentation7/373 0.006382 0.01906 0 0 3.393418 17.15105 ANAPC7;UBE2B;CDC27;KLHL22;ANAPC5;HMGB1;ANAPC2

Host Interactions of HIV Factors4/126 0.006439 0.019143 0 0 5.733643 28.92802 NUP107;NUP133;TPR;AAAS

Processing of Capped Intron-Containing Pre-mRNA6/285 0.00665 0.019679 0 0 3.798121 19.0406 IK;NUP107;NUP133;TPR;HNRNPA2B1;AAAS

Regulation of Endogenous Retroelements by Piwi-interacting RNAs (piRNAs)Mar-66 0.006831 0.020124 0 0 8.279031 41.28161 SMARCC2;DPF3;SMARCA2

HCMV Early Events5/205 0.007151 0.020972 0 0 4.393527 21.70628 DYNC1LI1;NUP107;NUP133;TPR;AAAS

Early Phase of HIV Life Cycle22-Feb 0.007261 0.021199 0 0 17.27217 85.06979 XRCC6;XRCC5

Epigenetic Regulation of Gene Expression6/291 0.007335 0.021321 0 0 3.717022 18.26951 SMARCC2;AKAP8L;EP300;DPF3;SMARCA2;SIRT1

Loss of Nlp From Mitotic CentrosomesMar-69 0.007723 0.022251 0 0 7.901515 38.42939 TUBG1;CLASP1;CDK5RAP2

Loss of Proteins Required for Interphase Microtubule Organization From the CentrosomeMar-69 0.007723 0.022251 0 0 7.901515 38.42939 TUBG1;CLASP1;CDK5RAP2

BBSome-mediated Cargo-Targeting to Cilium23-Feb 0.007922 0.022476 0 0 16.44886 79.581 TCP1;CCT4

RHOBTB2 GTPase Cycle23-Feb 0.007922 0.022476 0 0 16.44886 79.581 CCT6A;CCT7

Telomere Extension By Telomerase23-Feb 0.007922 0.022476 0 0 16.44886 79.581 TERF2IP;NOP10

Antigen Processing Ubiquitination & Proteasome Degradation6/296 0.007944 0.022476 0 0 3.652004 17.65869 ANAPC7;UBE2B;CDC27;KLHL22;ANAPC5;ANAPC2

Gene Silencing by RNA4/134 0.007973 0.022476 0 0 5.378625 25.98788 NUP107;NUP133;TPR;AAAS

Organelle Biogenesis and Maintenance6/297 0.00807 0.022651 0 0 3.639268 17.53983 TCP1;CEP97;TUBG1;CLASP1;CDK5RAP2;CCT4

AURKA Activation by TPX2Mar-72 0.008681 0.024262 0 0 7.556827 35.86957 TUBG1;CLASP1;CDK5RAP2

SARS-CoV-2 Activates Modulates Innate and Adaptive Immune Responses4/138 0.008822 0.024553 0 0 5.217012 24.67885 NUP107;NUP133;TPR;AAAS

Resolution of AP Sites via the Multiple-Nucleotide Patch Replacement Pathway25-Feb 0.009323 0.025726 0 0 15.01701 70.20904 PARP1;RPA2

Gap-filling DNA Repair Synthesis and Ligation in GG-NER25-Feb 0.009323 0.025726 0 0 15.01701 70.20904 RPA2;XRCC1

Macroautophagy4/143 0.009965 0.027382 0 0 5.028077 23.17289 DYNC1LI1;CHMP3;ATM;CHMP7

Polymerase Switching on the C-strand of the Telomere26-Feb 0.010061 0.027532 0 0 14.39058 66.18311 CTC1;TERF2IP

SARS-CoV-2 Infection6/313 0.010288 0.028034 0 0 3.446782 15.77523 NUP107;NUP133;TPR;CHMP3;AAAS;CHMP7

tRNA Processing4/146 0.010694 0.029021 0 0 4.921102 22.33223 NUP107;NUP133;TPR;AAAS

Postmitotic Nuclear Pore Complex (NPC) Reformation27-Feb 0.010825 0.029254 0 0 13.81426 62.52192 NUP107;NUP133

Recognition of DNA Damage by PCNA-containing Replication ComplexFeb-30 0.013264 0.035697 0 0 12.3323 53.30913 UBE2B;RPA2

Antiviral Mechanism by IFN-stimulated Genes4/158 0.013954 0.037249 0 0 4.534881 19.37293 NUP107;NUP133;TPR;AAAS

Autophagy4/158 0.013954 0.037249 0 0 4.534881 19.37293 DYNC1LI1;CHMP3;ATM;CHMP7

Disassembly of the Destruction Complex and Recruitment of AXIN to the MembraneFeb-31 0.014125 0.037399 0 0 11.90645 50.71938 APC;PPP2R5C

Downregulation of SMAD2 3 SMAD4 Transcriptional ActivityFeb-31 0.014125 0.037399 0 0 11.90645 50.71938 PARP1;MAPK1

Regulation of PLK1 Activity at G2 M TransitionMar-87 0.014486 0.038201 0 0 6.202694 26.26582 TUBG1;CLASP1;CDK5RAP2

Signaling by TGFB Family Members4/161 0.014857 0.039022 0 0 4.447551 18.72095 PARP1;EP300;MAPK1;UCHL5

DNA Strand ElongationFeb-32 0.015009 0.039265 0 0 11.50899 48.32712 RPA2;DNA2

Signal Transduction24/2613 0.015749 0.040996 0 0 1.723819 7.155513 KDM4A;NUDC;NUP107;NUP133;PARP1;TNKS;PPP2R5C;PRICKLE1;AAAS;SMC1A;ZWINT;UCHL5;CCT6A;LATS1;DYNC1LI1;KIF2A;APC;ZW10;EP300;MAPK1;MAPKAPK5;CEP97;CCT7;CLASP1

Disorders of Transmembrane Transporters4/164 0.015796 0.040996 0 0 4.363496 18.09964 NUP107;NUP133;TPR;AAAS

Late Endosomal MicroautophagyFeb-34 0.016848 0.043552 0 0 10.78859 44.05529 CHMP3;CHMP7

Apoptosis 4/168 0.017106 0.044044 0 0 4.256205 17.31566 APC;HMGB2;MAPK1;HMGB1

RHOBTB GTPase CycleFeb-35 0.017802 0.045656 0 0 10.46113 42.14219 CCT6A;CCT7

Regulation of TP53 DegradationFeb-36 0.018778 0.047785 0 0 10.15294 40.35874 ATM;PPP2R5C

SMAD2 SMAD3 SMAD4 Heterotrimer Regulates TranscriptionFeb-36 0.018778 0.047785 0 0 10.15294 40.35874 EP300;MAPK1

Activation of ATR in Response to Replication StressFeb-37 0.019776 0.049744 0 0 9.86236 38.69291 RPA2;ATR

Regulation of TP53 Expression and DegradationFeb-37 0.019776 0.049744 0 0 9.86236 38.69291 ATM;PPP2R5C

Gene and Protein Expression by JAK-STAT Signaling After Interleukin-12 StimulationFeb-37 0.019776 0.049744 0 0 9.86236 38.69291 HNRNPA2B1;TCP1

Fanconi Anemia PathwayFeb-38 0.020796 0.052109 0 0 9.587923 37.13406 RPA2;ATR

Dual Incision in GG-NERFeb-41 0.023984 0.059867 0 0 8.849052 33.01038 PARP1;RPA2

Interferon Signaling5/280 0.024476 0.060865 0 0 3.183117 11.80954 NUP107;NUP133;TPR;MAPK1;AAAS

TCF Dependent Signaling in Response to WNT4/189 0.025083 0.061915 0 0 3.76905 13.89103 APC;TNKS;EP300;PPP2R5C

Condensation of Prophase ChromosomesFeb-42 0.025088 0.061915 0 0 8.627391 31.79512 NCAPH2;NCAPD3

Negative Regulation of MAPK PathwayFeb-43 0.026213 0.064206 0 0 8.416543 30.64894 MAPK1;PPP2R5C

Formation of Incision Complex in GG-NERFeb-43 0.026213 0.064206 0 0 8.416543 30.64894 PARP1;RPA2

Signaling by WNT5/287 0.026852 0.065526 0 0 3.102995 11.22484 APC;TNKS;EP300;PPP2R5C;PRICKLE1

SARS-CoV Infections7/498 0.027146 0.065998 0 0 2.513312 9.064315 NUP107;NUP133;TPR;EP300;CHMP3;AAAS;CHMP7

NR1H3 & NR1H2 Regulate Gene Expression Linked to Cholesterol Transport and EffluxFeb-44 0.027358 0.066179 0 0 8.215735 29.56647 KDM4A;EP300

Regulation of Endogenous Retroelements3/111 0.027423 0.066179 0 0 4.81847 17.32907 SMARCC2;DPF3;SMARCA2

Adaptive Immune System10/854 0.02818 0.067757 0 0 2.10823 7.524566 DYNC1LI1;ANAPC7;UBE2B;KIF2A;CDC27;KLHL22;ANAPC5;HMGB1;PPP2R5C;ANAPC2

NFE2L2 Regulating ER-stress Associated Genes5-Jan 0.028912 0.06901 0 0 42.84267 151.8123 EP300

LRR FLII-interacting Protein 1 (LRRFIP1) Activates Type I IFN Production5-Jan 0.028912 0.06901 0 0 42.84267 151.8123 EP300

Early SARS-CoV-2 Infection EventsFeb-46 0.029707 0.070392 0 0 7.841502 27.57371 CHMP3;CHMP7

Interleukin-12 SignalingFeb-46 0.029707 0.070392 0 0 7.841502 27.57371 HNRNPA2B1;TCP1

Heme SignalingFeb-47 0.03091 0.07298 0 0 7.66686 26.65507 EP300;SIRT1

RMTs Methylate Histone ArgininesFeb-48 0.032133 0.075323 0 0 7.499811 25.78332 SMARCC2;SMARCA2

DNA Damage BypassFeb-48 0.032133 0.075323 0 0 7.499811 25.78332 UBE2B;RPA2

Membrane Trafficking8/633 0.032499 0.075908 0 0 2.26149 7.749119 GOLGA2;DYNC1LI1;KIF2A;ZW10;VPS4A;CHMP3;CHMP7;CHMP5

TP53 Regulates Transcription of Cell Cycle GenesFeb-49 0.033375 0.077677 0 0 7.33987 24.9552 CCNE2;EP300

Metabolism of RNA9/761 0.034592 0.079108 0 0 2.120013 7.132023 IK;NUP107;NUP133;TPR;HNRNPA2B1;AAAS;NOP10;SMG5;SMG6

NFE2L2 Regulating Inflammation Associated Genes6-Jan 0.034595 0.079108 0 0 34.27241 115.2943 EP300

vRNA Synthesis6-Jan 0.034595 0.079108 0 0 34.27241 115.2943 PARP1

Negative Feedback Regulation of MAPK Pathway6-Jan 0.034595 0.079108 0 0 34.27241 115.2943 MAPK1

Estrogen-stimulated Signaling Through PRKCZ6-Jan 0.034595 0.079108 0 0 34.27241 115.2943 MAPK1

Cargo Trafficking to the Periciliary MembraneFeb-51 0.035914 0.081554 0 0 7.039574 23.41813 TCP1;CCT4

Transcriptional and Post-Translational Regulation of MITF-M Expression and ActivityFeb-51 0.035914 0.081554 0 0 7.039574 23.41813 MAPK1;SIRT1

p53-Dependent G1 DNA Damage ResponseFeb-53 0.038524 0.086879 0 0 6.76283 22.0229 CCNE2;ATM

p53-Dependent G1 S DNA Damage CheckpointFeb-53 0.038524 0.086879 0 0 6.76283 22.0229 CCNE2;ATM

SARS-CoV-2-host Interactions4/218 0.039273 0.088263 0 0 3.253494 10.53226 NUP107;NUP133;TPR;AAAS

NR1H2 and NR1H3-mediated SignalingFeb-54 0.039856 0.088618 0 0 6.632441 21.37286 KDM4A;EP300

APEX1-Independent Resolution of AP Sites via the Single Nucleotide Replacement Pathway7-Jan 0.040244 0.088618 0 0 28.55891 91.75389 XRCC1

DEx H-box Helicases Activate Type I IFN and Inflammatory Cytokines Production7-Jan 0.040244 0.088618 0 0 28.55891 91.75389 DHX36

RSK Activation 7-Jan 0.040244 0.088618 0 0 28.55891 91.75389 MAPK1

Signaling by LTK in Cancer7-Jan 0.040244 0.088618 0 0 28.55891 91.75389 MAPK1

Signaling by MAPK Mutants7-Jan 0.040244 0.088618 0 0 28.55891 91.75389 MAPK1

G1 S DNA Damage CheckpointsFeb-55 0.041206 0.090431 0 0 6.506973 20.75192 CCNE2;ATM

Interleukin-12 Family SignalingFeb-56 0.042572 0.093117 0 0 6.386151 20.15829 TCP1;HNRNPA2B1

E3 Ubiquitin Ligases Ubiquitinate Target ProteinsFeb-57 0.043955 0.095822 0 0 6.269723 19.59032 UBE2B;PRKDC

Epigenetic Regulation by WDR5-containing Histone Modifying Complexes3/135 0.044877 0.097183 0 0 3.9376 12.22168 AKAP8L;EP300;SIRT1

Golgi-to-ER Retrograde Transport3/135 0.044877 0.097183 0 0 3.9376 12.22168 DYNC1LI1;KIF2A;ZW10

NFE2L2 Regulates Pentose Phosphate Pathway Genes8-Jan 0.045861 0.097379 0 0 24.47783 75.44436 EP300

NFE2L2 Regulating MDR Associated Enzymes8-Jan 0.045861 0.097379 0 0 24.47783 75.44436 EP300

POLB-Dependent Long Patch Base Excision Repair8-Jan 0.045861 0.097379 0 0 24.47783 75.44436 PARP1

Regulation of NFE2L2 Gene Expression8-Jan 0.045861 0.097379 0 0 24.47783 75.44436 EP300

Role of ABL in ROBO-SLIT Signaling8-Jan 0.045861 0.097379 0 0 24.47783 75.44436 CLASP1

IFNG Signaling Activates MAPKs8-Jan 0.045861 0.097379 0 0 24.47783 75.44436 MAPK1

Diseases of Signal Transduction by Growth Factor Receptors and Second Messengers6/451 0.04934 0.104428 0 0 2.36113 7.104694 APC;TNKS;TPR;EP300;MAPK1;PPP2R5C

Nuclear Events (Kinase and Transcription Factor Activation)Feb-61 0.049651 0.104747 0 0 5.843478 17.54646 EP300;MAPK1

Gap-filling DNA Repair Synthesis and Ligation in TC-NERFeb-62 0.051114 0.106809 0 0 5.745797 17.08622 RPA2;XRCC1

Chromatin Modifying Enzymes4/238 0.051258 0.106809 0 0 2.972392 8.830608 KDM4A;SMARCC2;EP300;SMARCA2

Chromatin Organization4/238 0.051258 0.106809 0 0 2.972392 8.830608 KDM4A;SMARCC2;EP300;SMARCA2

PI5P Regulates TP53 Acetylation9-Jan 0.051444 0.106809 0 0 21.41703 63.54972 EP300

MAPK1 (ERK2) Activation9-Jan 0.051444 0.106809 0 0 21.41703 63.54972 MAPK1

Activation of the AP-1 Family of Transcription Factors10-Jan 0.056996 0.117218 0 0 19.0364 54.53498 MAPK1

RUNX3 Regulates p14-ARF10-Jan 0.056996 0.117218 0 0 19.0364 54.53498 EP300

Signal Attenuation10-Jan 0.056996 0.117218 0 0 19.0364 54.53498 MAPK1

FOXO-mediated TranscriptionFeb-67 0.058659 0.120261 0 0 5.302475 15.03788 EP300;SIRT1

NFE2L2 Regulating Tumorigenic Genes11-Jan 0.062515 0.125414 0 0 17.1319 47.4955 EP300

Pexophagy 11-Jan 0.062515 0.125414 0 0 17.1319 47.4955 ATM

Regulation of Gene Expression by Hypoxia-inducible Factor11-Jan 0.062515 0.125414 0 0 17.1319 47.4955 EP300

Regulation of the Apoptosome Activity11-Jan 0.062515 0.125414 0 0 17.1319 47.4955 MAPK1

Establishment of Sister Chromatid Cohesion11-Jan 0.062515 0.125414 0 0 17.1319 47.4955 SMC1A

STAT3 Nuclear Events Downstream of ALK Signaling11-Jan 0.062515 0.125414 0 0 17.1319 47.4955 EP300

Formation of Apoptosome11-Jan 0.062515 0.125414 0 0 17.1319 47.4955 MAPK1

Circadian ClockFeb-70 0.063359 0.126719 0 0 5.067775 13.98164 EP300;SIRT1

SARS-CoV-1 Infection3/157 0.064673 0.128952 0 0 3.371326 9.232071 EP300;CHMP3;CHMP7

Degradation of Beta-Catenin by the Destruction ComplexFeb-72 0.066562 0.132314 0 0 4.922484 13.33809 APC;PPP2R5C

Z-decay Degradation of Maternal mRNAs by Zygotically Expressed Factors12-Jan 0.068003 0.132757 0 0 15.57367 41.86527 DIS3L2

NOTCH2 Intracellular Domain Regulates Transcription12-Jan 0.068003 0.132757 0 0 15.57367 41.86527 EP300

Activation of the TFAP2 (AP-2) Family of Transcription Factors12-Jan 0.068003 0.132757 0 0 15.57367 41.86527 EP300

Frs2-mediated Activation12-Jan 0.068003 0.132757 0 0 15.57367 41.86527 MAPK1

Suppression of Apoptosis12-Jan 0.068003 0.132757 0 0 15.57367 41.86527 MAPK1

TP53 Regulates Transcription of Caspase Activators and Caspases12-Jan 0.068003 0.132757 0 0 15.57367 41.86527 ATM

Transcription-Coupled Nucleotide Excision Repair (TC-NER)Feb-76 0.073123 0.142135 0 0 4.655464 12.17688 RPA2;XRCC1

Cytochrome C-Mediated Apoptotic Response13-Jan 0.073458 0.142135 0 0 14.27514 37.27298 MAPK1

ERKs Are Inactivated13-Jan 0.073458 0.142135 0 0 14.27514 37.27298 MAPK1

Vesicle-mediated Transport8/752 0.074053 0.142605 0 0 1.888034 4.914509 GOLGA2;DYNC1LI1;KIF2A;ZW10;VPS4A;CHMP3;CHMP7;CHMP5

Signaling by Nuclear Receptors4/270 0.074137 0.142605 0 0 2.610553 6.792242 KDM4A;EP300;MAPK1;SMC1A

Protein UbiquitinationFeb-77 0.074795 0.143449 0 0 4.593159 11.91007 UBE2B;PRKDC

Prolonged ERK Activation Events14-Jan 0.078882 0.149967 0 0 13.17639 33.46546 MAPK1

RUNX3 Regulates NOTCH Signaling14-Jan 0.078882 0.149967 0 0 13.17639 33.46546 EP300

TP53 Regulates Transcription of Genes Involved in G1 Cell Cycle Arrest14-Jan 0.078882 0.149967 0 0 13.17639 33.46546 CCNE2

Cytokine Signaling in Immune System8/776 0.08517 0.161453 0 0 1.826739 4.499455 NUP107;NUP133;TPR;TCP1;HNRNPA2B1;MAPK1;HMGB1;AAAS

Polo-like Kinase Mediated Events16-Jan 0.089635 0.16749 0 0 11.41839 27.54125 EP300

Regulation of Gene Expression in Late Stage (Branching Morphogenesis) Pancreatic Bud Precursor Cells16-Jan 0.089635 0.16749 0 0 11.41839 27.54125 EP300

FOXO-mediated Transcription of Cell Death Genes16-Jan 0.089635 0.16749 0 0 11.41839 27.54125 EP300

Spry Regulation of FGF Signaling16-Jan 0.089635 0.16749 0 0 11.41839 27.54125 MAPK1

Translesion Synthesis by REV116-Jan 0.089635 0.16749 0 0 11.41839 27.54125 RPA2

DDX58 IFIH1-mediated Induction of Interferon-Alpha BetaFeb-86 0.090369 0.16838 0 0 4.099172 9.853801 EP300;HMGB1

Metabolism of Carbohydrates4/290 0.090666 0.168452 0 0 2.425521 5.822653 NUP107;NUP133;TPR;AAAS

Aberrant Regulation of Mitotic G1 S Transition in Cancer Due to RB1 Defects17-Jan 0.094965 0.173 0 0 10.7042 25.20033 CCNE2

Platelet Sensitization by LDL17-Jan 0.094965 0.173 0 0 10.7042 25.20033 PPP2R5C

Defective Binding of RB1 Mutants to E2F1,(E2F2, E2F3)17-Jan 0.094965 0.173 0 0 10.7042 25.20033 CCNE2

Signaling by Activin17-Jan 0.094965 0.173 0 0 10.7042 25.20033 MAPK1

The NLRP3 Inflammasome17-Jan 0.094965 0.173 0 0 10.7042 25.20033 SUGT1

Translesion Synthesis by POLI17-Jan 0.094965 0.173 0 0 10.7042 25.20033 RPA2

Translesion Synthesis by POLK17-Jan 0.094965 0.173 0 0 10.7042 25.20033 RPA2

Selective AutophagyFeb-89 0.095757 0.173958 0 0 3.957221 9.28343 DYNC1LI1;ATM

Zygotic Genome Activation (ZGA)18-Jan 0.100264 0.179651 0 0 10.07404 23.16977 EP300

RORA Activates Gene Expression18-Jan 0.100264 0.179651 0 0 10.07404 23.16977 EP300

Gastrin-CREB Signalling Pathway via PKC and MAPK18-Jan 0.100264 0.179651 0 0 10.07404 23.16977 MAPK1

TP53 Regulates Transcription of Genes Involved in G2 Cell Cycle Arrest18-Jan 0.100264 0.179651 0 0 10.07404 23.16977 EP300

TRAF3-dependent IRF Activation Pathway18-Jan 0.100264 0.179651 0 0 10.07404 23.16977 EP300

ESR-mediated Signaling3/192 0.102894 0.183188 0 0 2.742133 6.235764 EP300;MAPK1;SMC1A

Signaling by ALK Fusions and Activated Point MutantsFeb-93 0.103078 0.183188 0 0 3.782513 8.594875 TPR;MAPK1

Signaling by ALK in CancerFeb-93 0.103078 0.183188 0 0 3.782513 8.594875 TPR;MAPK1

Oxidative Stress Induced SenescenceFeb-94 0.104932 0.185035 0 0 3.74121 8.434326 MAPK1;MAPKAPK5

MyD88 Deficiency (TLR2 4)19-Jan 0.105532 0.185035 0 0 9.513889 21.39426 HMGB1

NFE2L2 Regulating Anti-Oxidant Detoxification Enzymes19-Jan 0.105532 0.185035 0 0 9.513889 21.39426 EP300

SARS-CoV-1 Targets Host Intracellular Signalling and Regulatory Pathways19-Jan 0.105532 0.185035 0 0 9.513889 21.39426 EP300

Translesion Synthesis by POLH19-Jan 0.105532 0.185035 0 0 9.513889 21.39426 RPA2

NOTCH4 Intracellular Domain Regulates Transcription20-Jan 0.11077 0.191649 0 0 9.012704 19.83066 EP300

Apoptotic Factor-Mediated Response20-Jan 0.11077 0.191649 0 0 9.012704 19.83066 MAPK1

Signaling by Hippo20-Jan 0.11077 0.191649 0 0 9.012704 19.83066 LATS1

IRAK4 Deficiency (TLR2 4)20-Jan 0.11077 0.191649 0 0 9.012704 19.83066 HMGB1

TP53 Regulates Transcription of Genes Involved in Cytochrome C Release20-Jan 0.11077 0.191649 0 0 9.012704 19.83066 ATM

MyD88 Cascade Initiated on Plasma MembraneFeb-98 0.112438 0.193004 0 0 3.584601 7.833611 MAPK1;HMGB1

Toll Like Receptor 10 (TLR10) CascadeFeb-98 0.112438 0.193004 0 0 3.584601 7.833611 MAPK1;HMGB1

Toll Like Receptor 5 (TLR5) CascadeFeb-98 0.112438 0.193004 0 0 3.584601 7.833611 MAPK1;HMGB1

Transcriptional Regulation by RUNX13/202 0.115153 0.1965 0 0 2.603015 5.626405 SMARCC2;EP300;SMARCA2

PCNA-Dependent Long Patch Base Excision Repair21-Jan 0.115977 0.1965 0 0 8.561638 18.44488 RPA2

CD209 (DC-SIGN) Signaling21-Jan 0.115977 0.1965 0 0 8.561638 18.44488 EP300

CTLA4 Inhibitory Signaling21-Jan 0.115977 0.1965 0 0 8.561638 18.44488 PPP2R5C

Signal Transduction by L121-Jan 0.115977 0.1965 0 0 8.561638 18.44488 MAPK1

Intra-Golgi and Retrograde Golgi-to-ER Traffic3/204 0.117669 0.198649 0 0 2.576853 5.514163 DYNC1LI1;KIF2A;ZW10

COPI-dependent Golgi-to-ER Retrograde Traffic2/101 0.118157 0.198649 0 0 3.47545 7.422663 KIF2A;ZW10

COPI-mediated Anterograde Transport2/101 0.118157 0.198649 0 0 3.47545 7.422663 GOLGA2;DYNC1LI1

TRAF6 Mediated Induction of NFkB and MAP Kinases Upon TLR7 8 or 9 Activation2/102 0.120079 0.199986 0 0 3.440522 7.292539 MAPK1;HMGB1

NPAS4 Regulates Expression of Target Genes22-Jan 0.121154 0.199986 0 0 8.15353 17.2096 MAPK1

Neurodegenerative Diseases22-Jan 0.121154 0.199986 0 0 8.15353 17.2096 GOLGA2

Deregulated CDK5 Triggers Multiple Neurodegenerative Pathways in Alzheimer's Disease Models22-Jan 0.121154 0.199986 0 0 8.15353 17.2096 GOLGA2

Regulation of TLR by Endogenous Ligand22-Jan 0.121154 0.199986 0 0 8.15353 17.2096 HMGB1

ERK MAPK Targets22-Jan 0.121154 0.199986 0 0 8.15353 17.2096 MAPK1

MyD88 Dependent Cascade Initiated on Endosome2/103 0.12201 0.199986 0 0 3.406285 7.165653 MAPK1;HMGB1

Epigenetic Regulation of Adipogenesis Genes by MLL3 and MLL4 Complexes2/103 0.12201 0.199986 0 0 3.406285 7.165653 EP300;SIRT1

Epigenetic Regulation of Gene Expression by MLL3 and MLL4 Complexes2/103 0.12201 0.199986 0 0 3.406285 7.165653 EP300;SIRT1

MLL4 and MLL3 Complexes Regulate Expression of PPARG Targets in Adipogenesis and Hepatic Steatosis2/103 0.12201 0.199986 0 0 3.406285 7.165653 EP300;SIRT1

RHO GTPase Cycle5/450 0.124372 0.203349 0 0 1.95004 4.064813 CCT6A;NUDC;CEP97;AAAS;CCT7

RAF-independent MAPK1 3 Activation23-Jan 0.126301 0.204965 0 0 7.782524 16.10273 MAPK1

RHOBTB1 GTPase Cycle23-Jan 0.126301 0.204965 0 0 7.782524 16.10273 CCT7

Signaling by NODAL23-Jan 0.126301 0.204965 0 0 7.782524 16.10273 MAPK1

Toll Like Receptor 3 (TLR3) Cascade2/106 0.127845 0.206958 0 0 3.307525 6.803359 MAPK1;HMGB1

Toll Like Receptor 7 8 (TLR7 8) Cascade2/107 0.129805 0.209612 0 0 3.275859 6.688386 MAPK1;HMGB1

RHO GTPases Activate NADPH Oxidases24-Jan 0.131418 0.21014 0 0 7.443778 15.1062 MAPK1

RUNX2 Regulates Osteoblast Differentiation24-Jan 0.131418 0.21014 0 0 7.443778 15.1062 MAPK1

Estrogen-dependent Nuclear Events Downstream of ESR-membrane Signaling24-Jan 0.131418 0.21014 0 0 7.443778 15.1062 MAPK1

Growth Hormone Receptor Signaling24-Jan 0.131418 0.21014 0 0 7.443778 15.1062 MAPK1

Maternal to Zygotic Transition (MZT)2/109 0.133746 0.213341 0 0 3.214303 6.466574 EP300;DIS3L2

MyD88-independent TLR4 Cascade2/110 0.135727 0.214087 0 0 3.18438 6.359563 MAPK1;HMGB1

TRIF (TICAM1)-mediated TLR4 Signaling2/110 0.135727 0.214087 0 0 3.18438 6.359563 MAPK1;HMGB1

Toll Like Receptor 9 (TLR9) Cascade2/110 0.135727 0.214087 0 0 3.18438 6.359563 MAPK1;HMGB1

NOTCH3 Intracellular Domain Regulates Transcription25-Jan 0.136505 0.214087 0 0 7.133261 14.20513 EP300

Defective Intrinsic Pathway for Apoptosis25-Jan 0.136505 0.214087 0 0 7.133261 14.20513 GOLGA2

Inflammasomes25-Jan 0.136505 0.214087 0 0 7.133261 14.20513 SUGT1

TRAF6 Mediated NF-kB Activation25-Jan 0.136505 0.214087 0 0 7.133261 14.20513 HMGB1

PI5P, PP2A and IER3 Regulate PI3K AKT Signaling2/111 0.137714 0.215466 0 0 3.155006 6.255041 MAPK1;PPP2R5C

Downregulation of TGF-beta Receptor Signaling26-Jan 0.141563 0.220434 0 0 6.847586 13.38711 UCHL5

HDMs Demethylate Histones26-Jan 0.141563 0.220434 0 0 6.847586 13.38711 KDM4A

MyD88 MAL(TIRAP) Cascade Initiated on Plasma Membrane2/115 0.145726 0.224522 0 0 3.042709 5.860336 MAPK1;HMGB1

Signaling by NTRK1 (TRKA)2/115 0.145726 0.224522 0 0 3.042709 5.860336 EP300;MAPK1

Toll Like Receptor TLR6 TLR2 Cascade2/115 0.145726 0.224522 0 0 3.042709 5.860336 MAPK1;HMGB1

Attenuation Phase27-Jan 0.146591 0.224522 0 0 6.583886 12.64176 EP300

Cell Recruitment (Pro-Inflammatory Response)27-Jan 0.146591 0.224522 0 0 6.583886 12.64176 SUGT1

Purinergic Signaling in Leishmaniasis Infection27-Jan 0.146591 0.224522 0 0 6.583886 12.64176 SUGT1

G0 and Early G127-Jan 0.146591 0.224522 0 0 6.583886 12.64176 CCNE2

Neutrophil Degranulation5/478 0.148903 0.227529 0 0 1.831962 3.488898 DYNC1LI1;XRCC6;XRCC5;MAPK1;HMGB1

CREB1 Phosphorylation Through NMDA Receptor-Mediated Activation of RAS Signaling28-Jan 0.151591 0.229274 0 0 6.339719 11.96034 MAPK1

TGFBR3 Expression28-Jan 0.151591 0.229274 0 0 6.339719 11.96034 EP300

Negative Regulation of the PI3K AKT Network2/118 0.151798 0.229274 0 0 2.963568 5.586934 MAPK1;PPP2R5C

Toll Like Receptor 2 (TLR2) Cascade2/118 0.151798 0.229274 0 0 2.963568 5.586934 MAPK1;HMGB1

Toll Like Receptor TLR1 TLR2 Cascade2/118 0.151798 0.229274 0 0 2.963568 5.586934 MAPK1;HMGB1

Nonsense Mediated Decay (NMD) Enhanced by the Exon Junction Complex (EJC)2/120 0.155874 0.234304 0 0 2.913043 5.414504 SMG5;SMG6

Nonsense-Mediated Decay (NMD)2/120 0.155874 0.234304 0 0 2.913043 5.414504 SMG5;SMG6

Negative Regulation of FGFR3 Signaling29-Jan 0.156561 0.234304 0 0 6.112993 11.33539 MAPK1

TRAF6 Mediated IRF7 Activation29-Jan 0.156561 0.234304 0 0 6.112993 11.33539 EP300

Estrogen-dependent Gene Expression2/121 0.157919 0.23526 0 0 2.888418 5.331071 EP300;SMC1A

G1 S Transition2/121 0.157919 0.23526 0 0 2.888418 5.331071 CCNE2;RPA2

Regulation of TP53 Activity Through Acetylation30-Jan 0.161502 0.237888 0 0 5.901902 10.76057 EP300

Signaling by ALK30-Jan 0.161502 0.237888 0 0 5.901902 10.76057 EP300

HSF1 Activation30-Jan 0.161502 0.237888 0 0 5.901902 10.76057 RPA2

Synthesis of Active Ubiquitin Roles of E1 and E2 Enzymes30-Jan 0.161502 0.237888 0 0 5.901902 10.76057 UBE2B

Interconversion of Nucleotide Di- and Triphosphates30-Jan 0.161502 0.237888 0 0 5.901902 10.76057 CTPS1

Negative Regulation of FGFR4 Signaling31-Jan 0.166415 0.242935 0 0 5.704885 10.23042 MAPK1

RUNX2 Regulates Bone Development31-Jan 0.166415 0.242935 0 0 5.704885 10.23042 MAPK1

MAPK Targets Nuclear Events Mediated by MAP Kinases31-Jan 0.166415 0.242935 0 0 5.704885 10.23042 MAPK1

Metalloprotease DUBs31-Jan 0.166415 0.242935 0 0 5.704885 10.23042 EP300

MHC Class II Antigen Presentation2/126 0.168222 0.245027 0 0 2.771248 4.939669 DYNC1LI1;KIF2A

Packaging Of Telomere EndsJan-32 0.171299 0.247305 0 0 5.520578 9.740218 TERF2IP

Phase 0 - Rapid DepolarisationJan-32 0.171299 0.247305 0 0 5.520578 9.740218 RANGRF

Termination of Translesion DNA SynthesisJan-32 0.171299 0.247305 0 0 5.520578 9.740218 RPA2

Thrombin Signalling Through Proteinase Activated Receptors (PARs)Jan-32 0.171299 0.247305 0 0 5.520578 9.740218 MAPK1

Negative Regulation of FGFR1 SignalingJan-33 0.176154 0.253197 0 0 5.347791 9.28588 MAPK1

Activation of the Pre-Replicative ComplexJan-33 0.176154 0.253197 0 0 5.347791 9.28588 RPA2

Negative Regulation of FGFR2 SignalingJan-34 0.180982 0.257869 0 0 5.185475 8.863842 MAPK1

RAF ActivationJan-34 0.180982 0.257869 0 0 5.185475 8.863842 PPP2R5C

Signalling to ERKsJan-34 0.180982 0.257869 0 0 5.185475 8.863842 MAPK1

Transcriptional Regulation by E2F6Jan-34 0.180982 0.257869 0 0 5.185475 8.863842 RAD51

Signaling by NTRKs2/134 0.184934 0.261292 0 0 2.60224 4.391951 EP300;MAPK1

Nuclear Events Stimulated by ALK Signaling in CancerJan-35 0.185781 0.261292 0 0 5.032708 8.470985 MAPK1

Oncogene Induced SenescenceJan-35 0.185781 0.261292 0 0 5.032708 8.470985 MAPK1

Diseases Associated With the TLR Signaling CascadeJan-35 0.185781 0.261292 0 0 5.032708 8.470985 HMGB1

Diseases of Immune SystemJan-35 0.185781 0.261292 0 0 5.032708 8.470985 HMGB1

Transcriptional Regulation by NPAS4Jan-35 0.185781 0.261292 0 0 5.032708 8.470985 MAPK1

Cleavage of the Damaged PurineJan-36 0.190553 0.264028 0 0 4.88867 8.104569 TERF2IP

RHO GTPases Activate WASPs and WAVEsJan-36 0.190553 0.264028 0 0 4.88867 8.104569 MAPK1

Recognition and Association of DNA Glycosylase With Site Containing an Affected PurineJan-36 0.190553 0.264028 0 0 4.88867 8.104569 TERF2IP

Depurination Jan-36 0.190553 0.264028 0 0 4.88867 8.104569 TERF2IP

Signaling by NOTCH2Jan-36 0.190553 0.264028 0 0 4.88867 8.104569 EP300

Signaling by High-Kinase Activity BRAF MutantsJan-36 0.190553 0.264028 0 0 4.88867 8.104569 MAPK1

Transcriptional Regulation by the AP-2 (TFAP2) Family of Transcription FactorsJan-36 0.190553 0.264028 0 0 4.88867 8.104569 EP300

Ca-dependent EventsJan-37 0.195296 0.268041 0 0 4.752634 7.762177 MAPK1

RHOV GTPase CycleJan-37 0.195296 0.268041 0 0 4.752634 7.762177 CEP97

Evasion by RSV of Host Interferon ResponsesJan-37 0.195296 0.268041 0 0 4.752634 7.762177 EP300

HSF1-dependent TransactivationJan-37 0.195296 0.268041 0 0 4.752634 7.762177 EP300

Mitotic G1 Phase and G1 S Transition2/139 0.195498 0.268041 0 0 2.506633 4.091345 CCNE2;RPA2

Apoptotic Cleavage of Cellular ProteinsJan-38 0.200013 0.273657 0 0 4.623952 7.441671 APC

NGF-stimulated TranscriptionJan-39 0.204701 0.276601 0 0 4.502042 7.141151 EP300

Autodegradation of the E3 Ubiquitin Ligase COP1Jan-39 0.204701 0.276601 0 0 4.502042 7.141151 ATM

Ovarian Tumor Domain ProteasesJan-39 0.204701 0.276601 0 0 4.502042 7.141151 APC

Response of Mtb to PhagocytosisJan-39 0.204701 0.276601 0 0 4.502042 7.141151 MAPK1

SIRT1 Negatively Regulates rRNA ExpressionJan-39 0.204701 0.276601 0 0 4.502042 7.141151 SIRT1

Translesion Synthesis by Y Family DNA Polymerases Bypasses Lesions on DNA TemplateJan-39 0.204701 0.276601 0 0 4.502042 7.141151 RPA2

PTEN Regulation2/145 0.208272 0.280845 0 0 2.40073 3.76653 TNKS;MAPK1

Signaling by FGFR3Jan-40 0.209363 0.281157 0 0 4.386384 6.858925 MAPK1

MAP2K and MAPK ActivationJan-40 0.209363 0.281157 0 0 4.386384 6.858925 MAPK1

Cleavage of the Damaged PyrimidineJan-41 0.213998 0.28446 0 0 4.276509 6.593482 TERF2IP

Recognition and Association of DNA Glycosylase With Site Containing an Affected PyrimidineJan-41 0.213998 0.28446 0 0 4.276509 6.593482 TERF2IP

DepyrimidinationJan-41 0.213998 0.28446 0 0 4.276509 6.593482 TERF2IP

Signaling by FGFR4Jan-41 0.213998 0.28446 0 0 4.276509 6.593482 MAPK1

Signaling by RAF1 MutantsJan-41 0.213998 0.28446 0 0 4.276509 6.593482 MAPK1

Toll Like Receptor 4 (TLR4) Cascade2/148 0.214693 0.284805 0 0 2.351042 3.617191 MAPK1;HMGB1

Deactivation of the Beta-Catenin Transactivating ComplexJan-42 0.218605 0.287661 0 0 4.171993 6.343468 APC

Degradation of AXINJan-42 0.218605 0.287661 0 0 4.171993 6.343468 TNKS

Regulation of Beta-Cell DevelopmentJan-42 0.218605 0.287661 0 0 4.171993 6.343468 EP300

Formation of WDR5-containing Histone-Modifying ComplexesJan-42 0.218605 0.287661 0 0 4.171993 6.343468 AKAP8L

Aggrephagy Jan-43 0.223186 0.291927 0 0 4.072455 6.107666 DYNC1LI1

Base-Excision Repair, AP Site FormationJan-43 0.223186 0.291927 0 0 4.072455 6.107666 TERF2IP

RND2 GTPase CycleJan-43 0.223186 0.291927 0 0 4.072455 6.107666 NUDC

PIP3 Activates AKT Signaling3/281 0.227081 0.29552 0 0 1.855831 2.751177 TNKS;MAPK1;PPP2R5C

SUMOylation of Transcription CofactorsJan-44 0.22774 0.29552 0 0 3.977546 5.884981 EP300

Stabilization of P53Jan-44 0.22774 0.29552 0 0 3.977546 5.884981 ATM

TP53 Regulates Transcription of Cell Death GenesJan-44 0.22774 0.29552 0 0 3.977546 5.884981 ATM

ER to Golgi Anterograde Transport2/155 0.229743 0.296686 0 0 2.242683 3.298529 GOLGA2;DYNC1LI1

Innate Immune System9/1149 0.2301 0.296686 0 0 1.370102 2.013012 DYNC1LI1;XRCC6;PRKDC;XRCC5;DHX36;EP300;MAPK1;HMGB1;SUGT1

Paradoxical Activation of RAF Signaling by Kinase Inactive BRAFJan-45 0.232268 0.296686 0 0 3.886951 5.674424 MAPK1

Regulation of RUNX3 Expression and ActivityJan-45 0.232268 0.296686 0 0 3.886951 5.674424 EP300

Signaling by RAS MutantsJan-45 0.232268 0.296686 0 0 3.886951 5.674424 MAPK1

Signaling by Moderate Kinase Activity BRAF MutantsJan-45 0.232268 0.296686 0 0 3.886951 5.674424 MAPK1

Signaling Downstream of RAS MutantsJan-45 0.232268 0.296686 0 0 3.886951 5.674424 MAPK1

TAK1-dependent IKK and NF-kappa-B ActivationJan-45 0.232268 0.296686 0 0 3.886951 5.674424 HMGB1

Cyclin D Associated Events in G1Jan-47 0.241244 0.302249 0 0 3.717579 5.286194 CCNE2

RNA Polymerase II HIV Promoter EscapeJan-47 0.241244 0.302249 0 0 3.717579 5.286194 GTF2B

RNA Polymerase II Promoter EscapeJan-47 0.241244 0.302249 0 0 3.717579 5.286194 GTF2B

RNA Polymerase II Transcription InitiationJan-47 0.241244 0.302249 0 0 3.717579 5.286194 GTF2B

RNA Polymerase II Transcription Initiation And Promoter ClearanceJan-47 0.241244 0.302249 0 0 3.717579 5.286194 GTF2B

RNA Polymerase II Transcription Pre-Initiation And Promoter OpeningJan-47 0.241244 0.302249 0 0 3.717579 5.286194 GTF2B

G1 Phase Jan-47 0.241244 0.302249 0 0 3.717579 5.286194 CCNE2

HIV Transcription InitiationJan-47 0.241244 0.302249 0 0 3.717579 5.286194 GTF2B

Inhibition of DNA Recombination at TelomereJan-47 0.241244 0.302249 0 0 3.717579 5.286194 TERF2IP

TGF-beta Receptor Signaling Activates SMADsJan-47 0.241244 0.302249 0 0 3.717579 5.286194 UCHL5

NOTCH1 Intracellular Domain Regulates TranscriptionJan-48 0.245693 0.306648 0 0 3.638298 5.106973 EP300

Recycling Pathway of L1Jan-48 0.245693 0.306648 0 0 3.638298 5.106973 MAPK1

PLC Beta Mediated EventsJan-49 0.250117 0.310391 0 0 3.56232 4.936762 MAPK1

Signaling by NOTCH3Jan-49 0.250117 0.310391 0 0 3.56232 4.936762 EP300

Signaling by TGFBR3Jan-49 0.250117 0.310391 0 0 3.56232 4.936762 EP300

SCF(Skp2)-mediated Degradation of P27 P21Jan-50 0.254514 0.315251 0 0 3.489444 4.774949 CCNE2

Asymmetric Localization of PCP ProteinsJan-51 0.258886 0.32006 0 0 3.419483 4.620974 PRICKLE1

COPI-independent Golgi-to-ER Retrograde TrafficJan-52 0.263233 0.324208 0 0 3.352265 4.474322 DYNC1LI1

Signaling by FGFR1Jan-52 0.263233 0.324208 0 0 3.352265 4.474322 MAPK1

Nucleosome AssemblyJan-53 0.267554 0.328294 0 0 3.287633 4.334524 HJURP

Deposition of New CENPA-containing Nucleosomes at the CentromereJan-53 0.267554 0.328294 0 0 3.287633 4.334524 HJURP

Toll-like Receptor Cascades2/174 0.270861 0.331698 0 0 1.993023 2.603189 MAPK1;HMGB1

G-protein Mediated EventsJan-54 0.27185 0.331698 0 0 3.225439 4.201146 MAPK1

Insulin Receptor Signalling CascadeJan-54 0.27185 0.331698 0 0 3.225439 4.201146 MAPK1

Signaling by Interleukins4/452 0.272493 0.331863 0 0 1.535635 1.996546 TCP1;HNRNPA2B1;MAPK1;HMGB1

Intrinsic Pathway for ApoptosisJan-55 0.276122 0.335657 0 0 3.165549 4.073789 MAPK1

MAPK Family Signaling Cascades3/314 0.278781 0.338261 0 0 1.656118 2.115408 MAPK1;MAPKAPK5;PPP2R5C

Regulation of PTEN Stability and ActivityJan-56 0.280368 0.338929 0 0 3.107837 3.952088 TNKS

HSP90 Chaperone Cycle for Steroid Hormone Receptors (SHR) in the Presence of LigandJan-56 0.280368 0.338929 0 0 3.107837 3.952088 DYNC1LI1

Constitutive Signaling by NOTCH1 HD+PEST Domain MutantsJan-58 0.288787 0.345277 0 0 2.998488 3.724322 EP300

Constitutive Signaling by NOTCH1 PEST Domain MutantsJan-58 0.288787 0.345277 0 0 2.998488 3.724322 EP300

Signaling by NOTCH1 HD+PEST Domain Mutants in CancerJan-58 0.288787 0.345277 0 0 2.998488 3.724322 EP300

Signaling by NOTCH1 PEST Domain Mutants in CancerJan-58 0.288787 0.345277 0 0 2.998488 3.724322 EP300

Signaling by NOTCH1 in CancerJan-58 0.288787 0.345277 0 0 2.998488 3.724322 EP300

Transcriptional Regulation of GranulopoiesisJan-58 0.288787 0.345277 0 0 2.998488 3.724322 EP300

Intracellular Signaling by Second Messengers3/321 0.289918 0.345997 0 0 1.619083 2.00468 TNKS;MAPK1;PPP2R5C

B-WICH Complex Positively Regulates rRNA ExpressionJan-59 0.292959 0.348355 0 0 2.946641 3.617654 EP300

Formation of Paraxial MesodermJan-59 0.292959 0.348355 0 0 2.946641 3.617654 EP300

Transport to the Golgi and Subsequent Modification2/186 0.296844 0.352008 0 0 1.861909 2.261382 GOLGA2;DYNC1LI1

Formation of the Beta-Catenin TCF Transactivating ComplexJan-60 0.297108 0.352008 0 0 2.896552 3.515429 EP300

Nucleotide-binding Domain, Leucine Rich Repeat Containing Receptor (NLR) Signaling PathwaysJan-61 0.301232 0.355606 0 0 2.848132 3.4174 SUGT1

Regulation of PTEN Gene TranscriptionJan-61 0.301232 0.355606 0 0 2.848132 3.4174 MAPK1

Cellular Response to HypoxiaJan-62 0.305332 0.35915 0 0 2.8013 3.323334 EP300

Kinesins Jan-62 0.305332 0.35915 0 0 2.8013 3.323334 KIF2A

NCAM Signaling for Neurite Out-GrowthJan-63 0.309409 0.361345 0 0 2.755979 3.233016 MAPK1

rRNA Modification in the Nucleus and CytosolJan-63 0.309409 0.361345 0 0 2.755979 3.233016 NOP10

Dual Incision in TC-NERJan-63 0.309409 0.361345 0 0 2.755979 3.233016 RPA2

MAP Kinase ActivationJan-63 0.309409 0.361345 0 0 2.755979 3.233016 MAPK1

RUNX1 Regulates Genes Involved in Megakaryocyte Differentiation and Platelet FunctionJan-65 0.317491 0.369464 0 0 2.669585 3.062833 EP300

Signaling by BRAF and RAF1 FusionsJan-65 0.317491 0.369464 0 0 2.669585 3.062833 MAPK1

COPII-mediated Vesicle TransportJan-69 0.333374 0.387259 0 0 2.512044 2.759454 GOLGA2

mRNA Splicing - Major Pathway2/204 0.335537 0.38908 0 0 1.694447 1.850374 IK;HNRNPA2B1

Transcription of the HIV GenomeJan-71 0.341178 0.394921 0 0 2.440025 2.623884 GTF2B

Signaling by NOTCH4Jan-72 0.345046 0.397989 0 0 2.405537 2.55968 EP300

Interleukin-17 SignalingJan-72 0.345046 0.397989 0 0 2.405537 2.55968 MAPK1

Pre-NOTCH Transcription and TranslationJan-73 0.348891 0.40101 0 0 2.372007 2.497713 EP300

Cyclin E Associated Events During G1 S TransitionJan-73 0.348891 0.40101 0 0 2.372007 2.497713 CCNE2

Signaling by NOTCH1Jan-74 0.352714 0.404693 0 0 2.339395 2.437879 EP300

Positive Epigenetic Regulation of rRNA ExpressionJan-75 0.356515 0.406203 0 0 2.307665 2.38008 EP300

Cyclin A Cdk2-associated Events at S Phase EntryJan-75 0.356515 0.406203 0 0 2.307665 2.38008 CCNE2

Extra-nuclear Estrogen SignalingJan-75 0.356515 0.406203 0 0 2.307665 2.38008 MAPK1

Signaling by FGFR2Jan-75 0.356515 0.406203 0 0 2.307665 2.38008 MAPK1

mRNA Splicing2/215 0.358893 0.408202 0 0 1.606042 1.645759 IK;HNRNPA2B1

Costimulation by the CD28 FamilyJan-78 0.367784 0.416865 0 0 2.217421 2.217993 PPP2R5C

Diseases of Programmed Cell DeathJan-78 0.367784 0.416865 0 0 2.217421 2.217993 GOLGA2

PCP CE PathwayJan-79 0.371497 0.420345 0 0 2.188882 2.16746 PRICKLE1

Post NMDA Receptor Activation EventsJan-80 0.375189 0.422329 0 0 2.161065 2.118549 MAPK1

ER-Phagosome PathwayJan-80 0.375189 0.422329 0 0 2.161065 2.118549 HMGB1

MAPK6 MAPK4 SignalingJan-80 0.375189 0.422329 0 0 2.161065 2.118549 MAPKAPK5

RNA Polymerase II Pre-transcription EventsJan-81 0.378858 0.424997 0 0 2.133944 2.07119 GTF2B

RNA Polymerase II Transcribes snRNA GenesJan-81 0.378858 0.424997 0 0 2.133944 2.07119 GTF2B

Negative Epigenetic Regulation of rRNA ExpressionJan-82 0.382507 0.426166 0 0 2.107493 2.025318 SIRT1

Oncogenic MAPK SignalingJan-82 0.382507 0.426166 0 0 2.107493 2.025318 MAPK1

Signaling by Insulin ReceptorJan-82 0.382507 0.426166 0 0 2.107493 2.025318 MAPK1

Infection With Mycobacterium TuberculosisJan-82 0.382507 0.426166 0 0 2.107493 2.025318 MAPK1

Transcriptional Regulation of White Adipocyte DifferentiationJan-84 0.38974 0.433487 0 0 2.056502 1.93779 EP300

Transcriptional Regulation by RUNX3Jan-86 0.396889 0.440689 0 0 2.007911 1.855505 EP300

Nuclear Events Mediated by NFE2L2Jan-87 0.400433 0.443119 0 0 1.984463 1.816198 EP300

Platelet HomeostasisJan-87 0.400433 0.443119 0 0 1.984463 1.816198 PPP2R5C

Pre-NOTCH Expression and ProcessingJan-89 0.407458 0.450131 0 0 1.939165 1.741017 EP300

Opioid SignallingJan-90 0.41094 0.453212 0 0 1.91728 1.705054 MAPK1

Activation of HOX Genes During DifferentiationJan-91 0.414401 0.454729 0 0 1.895881 1.67012 EP300

Activation of Anterior HOX Genes in Hindbrain Development During Early EmbryogenesisJan-91 0.414401 0.454729 0 0 1.895881 1.67012 EP300

Signaling by FGFRJan-91 0.414401 0.454729 0 0 1.895881 1.67012 MAPK1

Parasitic Infection Pathways2/245 0.420927 0.459944 0 0 1.405618 1.216275 MAPK1;SUGT1

Leishmania Infection2/245 0.420927 0.459944 0 0 1.405618 1.216275 MAPK1;SUGT1

Activation of NMDA Receptors and Postsynaptic EventsJan-93 0.421264 0.459944 0 0 1.854479 1.603188 MAPK1

Antigen processing-Cross PresentationJan-96 0.431409 0.470236 0 0 1.795644 1.509596 HMGB1

Metabolism of NucleotidesJan-98 0.438074 0.476706 0 0 1.758443 1.451361 CTPS1

Interferon Gamma SignalingJan-99 0.441378 0.479503 0 0 1.740412 1.423404 MAPK1

Interleukin-1 Signaling1/102 0.451173 0.489332 0 0 1.68846 1.343854 HMGB1

RAF MAP Kinase Cascade2/265 0.460578 0.498705 0 0 1.297405 1.005843 MAPK1;PPP2R5C

Transcriptional Regulation by RUNX21/106 0.463969 0.501546 0 0 1.62381 1.246985 MAPK1

HATs Acetylate Histones1/108 0.470255 0.507503 0 0 1.593297 1.20211 EP300

MAPK1 MAPK3 Signaling2/271 0.472168 0.508728 0 0 1.268078 0.951591 MAPK1;PPP2R5C

RSV-host Interactions1/109 0.473371 0.509185 0 0 1.578464 1.180495 EP300

Adipogenesis1/110 0.476469 0.511676 0 0 1.563904 1.159405 EP300

FCERI Mediated MAPK Activation1/111 0.479548 0.514139 0 0 1.549608 1.138823 MAPK1

SARS-CoV-1-host Interactions1/112 0.48261 0.516574 0 0 1.53557 1.118734 EP300

PPARA Activates Gene Expression1/117 0.497652 0.531805 0 0 1.46901 1.025154 EP300

Regulation of Lipid Metabolism by PPARalpha1/119 0.503547 0.536352 0 0 1.443966 0.990673 EP300

KEAP1-NFE2L2 Pathway1/119 0.503547 0.536352 0 0 1.443966 0.990673 EP300

Gastrulation1/120 0.506469 0.537712 0 0 1.431759 0.974015 EP300

L1CAM Interactions1/120 0.506469 0.537712 0 0 1.431759 0.974015 MAPK1

Cardiac Conduction1/130 0.534763 0.566832 0 0 1.320102 0.826292 RANGRF

Asparagine N-linked Glycosylation2/306 0.536716 0.567895 0 0 1.12008 0.697011 GOLGA2;DYNC1LI1

C-type Lectin Receptors (CLRs)1/131 0.537503 0.567895 0 0 1.309881 0.813201 EP300

Respiratory Syncytial Virus Infection Pathway1/133 0.542934 0.572708 0 0 1.289903 0.787831 EP300

Beta-catenin Independent WNT Signaling1/134 0.545626 0.57462 0 0 1.28014 0.775537 PRICKLE1

Interleukin-1 Family Signaling1/140 0.561449 0.590334 0 0 1.22451 0.706829 HMGB1

Parasite Infection1/142 0.566601 0.592492 0 0 1.207019 0.685707 MAPK1

FCGR3A-mediated Phagocytosis1/142 0.566601 0.592492 0 0 1.207019 0.685707 MAPK1

Leishmania Phagocytosis1/142 0.566601 0.592492 0 0 1.207019 0.685707 MAPK1

Developmental Biology8/1385 0.567125 0.592492 0 0 0.986375 0.559447 SMARCC2;EP300;DPF3;MAPK1;SMARCA2;SIRT1;CLASP1;DIS3L2

Bacterial Infection Pathways1/143 0.569155 0.592718 0 0 1.198458 0.675454 MAPK1

Regulation of Actin Dynamics for Phagocytic Cup Formation1/143 0.569155 0.592718 0 0 1.198458 0.675454 MAPK1

RHOA GTPase Cycle1/149 0.584166 0.607384 0 0 1.149522 0.61795 AAAS

Factors Involved in Megakaryocyte Development and Platelet Production1/158 0.605715 0.62879 0 0 1.083132 0.543024 KIF2A

Fcgamma Receptor (FCGR) Dependent Phagocytosis1/168 0.628362 0.651266 0 0 1.017758 0.47289 MAPK1

Ub-specific Processing Proteases1/190 0.673746 0.697199 0 0 0.898285 0.354735 TNKS

Fc Epsilon Receptor (FCERI) Signaling1/197 0.686999 0.70979 0 0 0.865895 0.325077 MAPK1

rRNA Processing in the Nucleus and Cytosol1/199 0.690687 0.712475 0 0 0.857062 0.317172 NOP10

Cellular Response to Chemical Stress1/202 0.696138 0.716967 0 0 0.844141 0.305755 EP300

Muscle Contraction1/204 0.699719 0.718392 0 0 0.83574 0.298423 RANGRF

Neurotransmitter Receptors and Postsynaptic Signal Transmission1/204 0.699719 0.718392 0 0 0.83574 0.298423 MAPK1

Signaling by NOTCH1/209 0.708489 0.726257 0 0 0.815443 0.281019 EP300

Signaling by ROBO Receptors1/210 0.710212 0.726884 0 0 0.8115 0.277688 CLASP1

G Alpha (Q) Signalling Events1/219 0.725275 0.74114 0 0 0.777642 0.249782 MAPK1

Neddylation1/234 0.748673 0.763856 0 0 0.727024 0.210439 KLHL22

rRNA Processing1/237 0.75311 0.767186 0 0 0.717672 0.203492 NOP10

Platelet Activation, Signaling and Aggregation1/262 0.787188 0.799454 0 0 0.648104 0.155084 MAPK1

Hemostasis3/707 0.78723 0.799454 0 0 0.716918 0.171512 KIF2A;MAPK1;PPP2R5C

Transmission Across Chemical Synapses1/269 0.795864 0.806969 0 0 0.630951 0.144063 MAPK1

Signaling by Receptor Tyrosine Kinases2/536 0.824987 0.835203 0 0 0.630158 0.121235 EP300;MAPK1

Axon Guidance2/541 0.82894 0.837908 0 0 0.624151 0.117095 MAPK1;CLASP1

G Alpha (I) Signalling Events1/316 0.845694 0.853525 0 0 0.535523 0.089752 MAPK1

Nervous System Development2/567 0.848239 0.854774 0 0 0.594629 0.097871 MAPK1;CLASP1

Neuronal System1/411 0.912536 0.918152 0 0 0.409441 0.037475 MAPK1

GPCR Downstream Signalling1/633 0.977039 0.981542 0 0 0.26259 0.0061 MAPK1

Signaling by GPCR1/706 0.985258 0.988281 0 0 0.234507 0.003483 MAPK1

Metabolism of Lipids1/758 0.989259 0.990774 0 0 0.217806 0.002352 EP300

Metabolism Jun-81 0.990831 0.990831 0 0 0.440087 0.004054 NUP107;NUP133;TPR;EP300;CTPS1;AAAS 



Adipose Gene Table 



Term Overlap P-value Adjusted P-valueOld P-valueOld Adjusted P-valueOdds RatioCombined ScoreGenes

Immune System198/2150 6.23E-68 6.90E-65 0 0 6.185387 957.164 NCKAP1;CYFIP1;CNTFR;IL1RN;LGALS3;RNF115;C3AR1;AKT1;MEF2C;PRKCB;IL1R1;SLC11A1;PRKCD;BTK;IQGAP1;IQGAP2;UBE2J1;PLCG2;SLAMF7;NCKAP1L;CD14;ATG5;LYN;CCR1;VASP;EGR1;TNFSF13;FN1;CYLD;GRB2;CD200;SH3KBP1;ARPC1B;WASL;CTSS;IKBKG;RAC1;CCR5;HAVCR2;CCR2;CD53;CAP1;ANXA1;FCER1G;ARG1;AHSG;IL15;NFAM1;IFNGR2;RHOG;TYK2;VAV1;RHOA;VAV2;IL17RA;TLR1;LAT2;HCK;CD200R1;TLR8;TLR7;CD47;CD44;TLR2;LILRA6;C1QA;GRN;PTAFR;WAS;RELA;LILRA5;RNF135;PPP2CB;NRAS;PAK1;ALOX5;FLNA;STAT6;PAK2;IL10RB;IL10RA;CARD9;STAT3;ITCH;STING1;ABI2;CFHR4;CAPZA1;CAPZA2;CTNNB1;FRK;CRLF2;NCF1;CD80;INPPL1;RNF19B;IL1RAP;TNF;ACTG1;PYCARD;KIF5B;LAMP2;CFL1;COTL1;SIRPA;CAPN1;IL13RA1;TICAM2;CD300A;HGF;CD180;CYBB;ADAM10;CYBA;ADAM17;CLEC4D;TYROBP;ELMO1;ELMO2;ADAM8;S100A8;CARD11;IFNAR1;CSF1R;CUL5;TNFRSF11A;PSEN1;CSF2RA;CNN2;RAP1A;CLEC7A;IRAK2;ABL2;NLRP3;CD300LD;RIPK1;SOCS5;TGFB1;ARPC4;ARPC5;DIAPH1;PTPRC;ARPC2;ARPC3;IL7R;ULBP1;UBE2K;ITGB1;ITGAM;ITGB2;SNAP23;BRK1;CAPZB;BLNK;ATP7A;GUSB;ACTR3;TASL;ACTR2;TRAF2;IRAK4;TNFRSF1B;YWHAZ;PJA2;FGR;AIM2;TRAF3;IL3RA;EVL;IRF5;LCP1;SOS1;DOCK2;ROC

Innate Immune System131/1149 6.44E-53 3.56E-50 0 0 6.704602 805.7219 NCKAP1;CYFIP1;NCF1;ACTG1;PYCARD;LGALS3;LAMP2;CFL1;C3AR1;COTL1;SIRPA;CAPN1;MEF2C;TICAM2;CD300A;SLC11A1;PRKCD;CD180;CYBB;ADAM10;CYBA;CLEC4D;TYROBP;BTK;ELMO1;ELMO2;ADAM8;S100A8;CARD11;IQGAP1;PSEN1;IQGAP2;CNN2;RAP1A;CLEC7A;IRAK2;PLCG2;NLRP3;NCKAP1L;RIPK1;CD14;ATG5;LYN;ARPC4;ARPC5;CYLD;DIAPH1;PTPRC;ARPC2;ARPC3;GRB2;UBE2K;ITGAM;ARPC1B;ITGB2;SNAP23;BRK1;WASL;CTSS;IKBKG;RAC1;ATP7A;GUSB;CCR2;ACTR3;CD53;CAP1;TASL;ACTR2;FCER1G;ARG1;AHSG;NFAM1;RHOG;TRAF2;IRAK4;TNFRSF1B;VAV1;RHOA;VAV2;TLR1;LAT2;FGR;HCK;AIM2;TRAF3;TLR8;TLR7;IRF5;CD47;SOS1;DOCK2;CD44;TLR2;C1QA;GRN;ROCK1;CLEC12A;UNC93B1;PTAFR;WAS;MALT1;RELA;RNF135;CDC42;PPP2CB;NRAS;PAK1;MAPK8;ALOX5;TIFA;STAT6;WASF2;PAK2;MAPK3;CARD9;LIMK1;P2RX7;ITCH;MYO1C;TEC;STING1;ABI2;CFHR4;CAPZA1;CAPZA2;POLR3F;CTNNB1;PTPN6;KRAS;FRK

Signaling by Rho GTPases90/672 2.86E-41 1.05E-38 0 0 7.393002 690.1786 ITGB1;YWHAE;NCKAP1;CYFIP1;NCF1;ARPC1B;SNAP23;BRK1;ARHGEF10L;WASL;ARHGAP6;RND3;ACTG1;PREX1;CAPZB;KIF5B;CFL1;NCK2;RAC1;ACTR3;ACTR2;TPM4;PRKCB;TPM3;SWAP70;ACTN1;TMOD3;PRKCD;RHOG;MRTFA;CYBB;CYBA;ARAP1;RHOC;YWHAZ;VAV1;RHOA;CIT;VAV2;RHOJ;CDC42EP2;BTK;KCTD13;CDC42EP1;ELMO2;EVL;ARHGEF2;RHOV;SOS1;PFN1;DOCK2;S100A8;DBN1;PAFAH1B1;ROCK1;WAS;TWF1;ARHGAP18;ARHGAP17;IQGAP1;IQGAP2;IQGAP3;CDC42;ABR;PPP2CB;PAK1;SH3BP1;FLNA;PLXNA1;ABL2;PTK2B;NCKAP1L;WASF2;PAK2;MAPK3;CAV1;LIMK1;ERBIN;ARPC4;ARPC5;ARHGAP25;CCDC88A;DIAPH1;VANGL2;ABI2;ARPC2;ARPC3;TAOK1;CTNNB1;GRB2

Signal Transduction178/2613 1.01E-40 2.79E-38 0 0 4.053524 373.3117 NCKAP1;CYFIP1;NCF1;GPR65;CD80;IL1RAP;TNF;ACTG1;ABHD12;RGS4;PREX1;ADORA3;KIF5B;CFL1;CCRL2;C3AR1;AKT1;VPS35;PDGFRB;MEF2C;TPM4;PRKCB;TPM3;SWAP70;ACTN1;HGF;TMOD3;PRKCD;WNT5A;MRTFA;CYBB;ADAM10;CYBA;DGKZ;EREG;DOK1;ADAM17;BTK;KCTD13;ELMO1;ELMO2;PFN1;S100A8;CUL5;PDGFB;TWF1;ARHGAP18;ARHGAP17;IQGAP1;PSEN1;ADRB2;IQGAP2;IQGAP3;CSF2RA;ABR;RAP1A;PLCG2;PLXNA1;ABL2;NCKAP1L;RIPK1;LYN;CCR1;EGR1;TGFB1;CAV1;FN1;ARPC4;ARPC5;ARHGAP25;FOSL1;CYLD;CCDC88A;DIAPH1;DLG1;VANGL2;ARPC2;ARPC3;GRB2;ITGB1;YWHAE;SH3KBP1;ARPC1B;SNAP23;BRK1;ARHGEF10L;ARRB2;WASL;ARHGAP6;RND3;CX3CL1;CAPZB;NCK2;BDKRB2;ITGB8;IKBKG;RAC1;CCR5;CCR3;GPSM3;CCR2;ACTR3;ACTR2;ANXA1;GPR35;RHOG;TRAF2;TYK2;IRAK4;ARAP1;RHOC;YWHAZ;VAV1;RHOA;TGFBR1;CIT;VAV2;ADORA2B;RASA1;IL3RA;RHOJ;CDC42EP2;CDC42EP1;EVL;ARHGEF2;RHOV;SOS1;DAGLB;DOCK2;DBN1;ARF6;PAFAH1B1;CX3CR1;PTGER4;RALB;ROCK1;PTAFR;WAS;CXCR4;CBL;ADCY7;RELA;THBS4;CDC42;PPP2CB;IL1RL1;NRAS;PAK1;MAPK8;GPNMB;SH3BP1;CCL4;SPP1;CCL3;FLNA;CCL2;PTK2B;STAT6;WASF2;SH2B3;PAK2;MAPK3;STAT3;LIMK1;ERBIN;ITCH;TEC;ABI2;ZDHHC9;AXL;TAOK1;CTNNB1;ACKR3

Signaling by Rho GTPases, Miro GTPases and RHOBTB390/688 2.00E-40 4.42E-38 0 0 7.189115 657.1759 ITGB1;YWHAE;NCKAP1;CYFIP1;NCF1;ARPC1B;SNAP23;BRK1;ARHGEF10L;WASL;ARHGAP6;RND3;ACTG1;PREX1;CAPZB;KIF5B;CFL1;NCK2;RAC1;ACTR3;ACTR2;TPM4;PRKCB;TPM3;SWAP70;ACTN1;TMOD3;PRKCD;RHOG;MRTFA;CYBB;CYBA;ARAP1;RHOC;YWHAZ;VAV1;RHOA;CIT;VAV2;RHOJ;CDC42EP2;BTK;KCTD13;CDC42EP1;ELMO2;EVL;ARHGEF2;RHOV;SOS1;PFN1;DOCK2;S100A8;DBN1;PAFAH1B1;ROCK1;WAS;TWF1;ARHGAP18;ARHGAP17;IQGAP1;IQGAP2;IQGAP3;CDC42;ABR;PPP2CB;PAK1;SH3BP1;FLNA;PLXNA1;ABL2;PTK2B;NCKAP1L;WASF2;PAK2;MAPK3;CAV1;LIMK1;ERBIN;ARPC4;ARPC5;ARHGAP25;CCDC88A;DIAPH1;VANGL2;ABI2;ARPC2;ARPC3;TAOK1;CTNNB1;GRB2

Signaling by Interleukins67/452 2.37E-33 4.38E-31 0 0 7.944971 596.834 ITGB1;CNTFR;IL1RN;ITGAM;CD80;ITGB2;INPPL1;IL1RAP;TNF;CFL1;BLNK;AKT1;IKBKG;CCR5;HAVCR2;IL13RA1;CCR2;MEF2C;ANXA1;IL1R1;IL15;HGF;TRAF2;TYK2;IRAK4;TNFRSF1B;YWHAZ;VAV1;IL17RA;HCK;IL3RA;LCP1;SOS1;CSF1R;PTAFR;CBL;CSF2RA;RELA;CDC42;CNN2;PPP2CB;IL1RL1;MAPK8;IRAK2;ALOX5;CCL4;TIFA;CCL3;CCL2;PTK2B;STAT6;PAK2;SOCS5;MAPK3;LYN;CCR1;TGFB1;IL10RB;IL10RA;STAT3;FN1;TEC;CAPZA1;PTPN6;GRB2;IL7R;CRLF2

RHO GTPase Cycle65/450 1.12E-31 1.77E-29 0 0 7.671191 546.7107 ITGB1;CYFIP1;NCKAP1;NCF1;SNAP23;BRK1;ARHGEF10L;WASL;ARHGAP6;RND3;ACTG1;PREX1;CAPZB;NCK2;RAC1;TPM4;TPM3;SWAP70;ACTN1;TMOD3;RHOG;CYBB;CYBA;ARAP1;RHOC;RHOA;VAV1;CIT;VAV2;RHOJ;CDC42EP2;KCTD13;CDC42EP1;ELMO2;ARHGEF2;RHOV;SOS1;DOCK2;DBN1;ROCK1;WAS;TWF1;ARHGAP18;ARHGAP17;IQGAP1;IQGAP2;IQGAP3;CDC42;ABR;PAK1;SH3BP1;ABL2;PLXNA1;PTK2B;NCKAP1L;WASF2;PAK2;CAV1;ERBIN;ARHGAP25;CCDC88A;DIAPH1;VANGL2;ABI2;GRB2

Cytokine Signaling in Immune System84/776 1.59E-31 2.21E-29 0 0 5.683461 403.0361 ITGB1;CNTFR;IL1RN;ITGAM;CD80;ITGB2;INPPL1;IL1RAP;TNF;CFL1;BLNK;AKT1;IKBKG;CCR5;HAVCR2;IL13RA1;CCR2;MEF2C;ANXA1;IL1R1;IL15;IFNGR2;HGF;PRKCD;TRAF2;TYK2;IRAK4;TNFRSF1B;YWHAZ;VAV1;IL17RA;HCK;ADAM17;TRAF3;IL3RA;IRF5;LCP1;SOS1;CD44;IFNAR1;CSF1R;CUL5;PTAFR;TNFRSF11A;CBL;CSF2RA;RELA;CDC42;CNN2;PPP2CB;IL1RL1;NRAS;MAPK8;IRAK2;ALOX5;CCL4;TIFA;PLCG2;CCL3;FLNA;ABL2;CCL2;PTK2B;STAT6;SH2B3;PAK2;SOCS5;MAPK3;LYN;CCR1;EGR1;TGFB1;IL10RB;IL10RA;STAT3;TNFSF13;FN1;TEC;CAPZA1;PTPN6;GRB2;KRAS;IL7R;CRLF2

RHO GTPase Effectors52/291 5.11E-30 6.28E-28 0 0 9.662958 651.7394 ITGB1;YWHAE;CYFIP1;NCKAP1;NCF1;ARPC1B;BRK1;WASL;ACTG1;KIF5B;CFL1;RAC1;ACTR3;ACTR2;PRKCB;PRKCD;RHOG;MRTFA;CYBB;CYBA;RHOC;YWHAZ;RHOA;CIT;BTK;EVL;PFN1;S100A8;PAFAH1B1;ROCK1;WAS;IQGAP1;IQGAP2;IQGAP3;CDC42;PPP2CB;PAK1;FLNA;NCKAP1L;PAK2;WASF2;MAPK3;LIMK1;ARPC4;ARPC5;DIAPH1;ABI2;ARPC2;ARPC3;TAOK1;CTNNB1;GRB2

Signaling by Receptor Tyrosine Kinases65/536 3.46E-27 3.83E-25 0 0 6.242316 380.3317 ITGB1;NCKAP1;CYFIP1;NCF1;SH3KBP1;BRK1;ACTG1;NCK2;AKT1;RAC1;PDGFRB;MEF2C;PRKCB;HGF;PRKCD;CYBB;ADAM10;CYBA;VAV1;RHOA;EREG;VAV2;ADAM17;RASA1;ELMO1;ELMO2;SOS1;ARF6;RALB;CUL5;ROCK1;PDGFB;PSEN1;CBL;THBS4;CDC42;PPP2CB;NRAS;PAK1;RAP1A;SPP1;PTK2B;NCKAP1L;STAT6;WASF2;SH2B3;PAK2;MAPK3;LYN;EGR1;CAV1;STAT3;FN1;ERBIN;FOSL1;DIAPH1;ITCH;TEC;ABI2;AXL;CTNNB1;PTPN6;GRB2;KRAS;CDK5R1

VEGFA-VEGFR2 Pathway31/99 3.46E-26 3.49E-24 0 0 19.48371 1142.234 CYFIP1;NCKAP1;NCF1;ROCK1;BRK1;ACTG1;CDC42;NRAS;PAK1;NCK2;AKT1;PTK2B;NCKAP1L;RAC1;PAK2;WASF2;PRKCB;CAV1;PRKCD;CYBB;CYBA;RHOA;VAV1;VAV2;ABI2;AXL;RASA1;ELMO1;ELMO2;CTNNB1;KRAS

RHO GTPases Activate WASPs and WAVEs21/36 3.24E-25 2.99E-23 0 0 58.70667 3310.404 ACTR3;CYFIP1;NCKAP1;ACTR2;ARPC1B;WAS;BRK1;ARPC4;WASL;ARPC5;ACTG1;CDC42;ABI2;ARPC2;ARPC3;BTK;NCKAP1L;GRB2;RAC1;WASF2;MAPK3

Neutrophil Degranulation59/478 4.05E-25 3.45E-23 0 0 6.296943 353.676 CYFIP1;ITGAM;ITGB2;SNAP23;CTSS;PYCARD;LGALS3;LAMP2;C3AR1;COTL1;SIRPA;RAC1;CAPN1;GUSB;CAP1;CD53;ACTR2;TICAM2;FCER1G;AHSG;ARG1;CD300A;NFAM1;SLC11A1;PRKCD;RHOG;ADAM10;CYBB;CYBA;TNFRSF1B;RHOA;FGR;CLEC4D;TYROBP;ADAM8;CD47;DOCK2;S100A8;CD44;TLR2;GRN;ROCK1;CLEC12A;PTAFR;IQGAP1;PSEN1;IQGAP2;CNN2;NRAS;RAP1A;ALOX5;NCKAP1L;CD14;ARPC5;DIAPH1;PTPRC;STING1;PTPN6;FRK

Signaling by VEGF31/108 6.87E-25 5.43E-23 0 0 17.19843 956.885 CYFIP1;NCKAP1;NCF1;ROCK1;BRK1;ACTG1;CDC42;NRAS;PAK1;NCK2;AKT1;PTK2B;NCKAP1L;RAC1;PAK2;WASF2;PRKCB;CAV1;PRKCD;CYBB;CYBA;RHOA;VAV1;VAV2;ABI2;AXL;RASA1;ELMO1;ELMO2;CTNNB1;KRAS

Leishmania Infection41/245 1.02E-22 7.03E-21 0 0 8.721194 441.6512 CYFIP1;NCKAP1;ARPC1B;WAS;BRK1;WASL;ADCY7;RELA;ACTG1;PYCARD;CDC42;MAPK8;C3AR1;PLCG2;NLRP3;NCKAP1L;RAC1;WASF2;MAPK3;LYN;ACTR3;ACTR2;WNT5A;CYBA;ARPC4;ARPC5;VAV1;VAV2;FGR;P2RX7;HCK;ADAM17;MYO1C;ABI2;ARPC2;ARPC3;ADORA2B;BTK;ELMO1;ELMO2;GRB2

Parasitic Infection Pathways41/245 1.02E-22 7.03E-21 0 0 8.721194 441.6512 CYFIP1;NCKAP1;ARPC1B;WAS;BRK1;WASL;ADCY7;RELA;ACTG1;PYCARD;CDC42;MAPK8;C3AR1;PLCG2;NLRP3;NCKAP1L;RAC1;WASF2;MAPK3;LYN;ACTR3;ACTR2;WNT5A;CYBA;ARPC4;ARPC5;VAV1;VAV2;FGR;P2RX7;HCK;ADAM17;MYO1C;ABI2;ARPC2;ARPC3;ADORA2B;BTK;ELMO1;ELMO2;GRB2

RAC1 GTPase Cycle36/184 1.82E-22 1.18E-20 0 0 10.46811 524.0398 ITGB1;CYFIP1;NCKAP1;NCF1;SNAP23;WAS;BRK1;ARHGAP17;IQGAP1;WASL;IQGAP2;IQGAP3;CDC42;PREX1;ABR;PAK1;SH3BP1;ABL2;NCKAP1L;RAC1;PAK2;WASF2;SWAP70;CAV1;ERBIN;CYBB;CYBA;ARAP1;ARHGAP25;VAV1;CIT;VAV2;ABI2;CDC42EP1;DOCK2;SOS1

Fcgamma Receptor (FCGR) Dependent Phagocytosis34/168 8.81E-22 5.42E-20 0 0 10.87901 527.4195 CYFIP1;NCKAP1;ARPC1B;WAS;BRK1;WASL;ACTG1;CDC42;PAK1;CFL1;PLCG2;NCKAP1L;RAC1;WASF2;MAPK3;LYN;ACTR3;ACTR2;PRKCD;LIMK1;ARPC4;ARPC5;VAV1;VAV2;FGR;HCK;MYO1C;ARPC2;ABI2;ARPC3;BTK;ELMO1;ELMO2;GRB2

Platelet Activation, Signaling and Aggregation41/262 1.39E-21 8.11E-20 0 0 8.043246 386.2676 ECM1;STXBP3;WDR1;PLEK;PDGFB;ARRB2;ABHD12;CDC42;RAP1A;TMSB4X;PDPN;CFL1;LAMP2;PLCG2;AKT1;FLNA;RAC1;MAPK3;LYN;CAP1;FCER1G;TGFB1;PRKCB;AHSG;ACTN1;HGF;PRKCD;FN1;RHOG;CYRIB;DGKZ;YWHAZ;RHOA;VAV1;VAV2;TAGLN2;GRB2;PTPN6;PFN1;DAGLB;SOS1

Hemostasis64/707 7.13E-20 3.94E-18 0 0 4.450937 196.233 ITGB1;ECM1;CD84;ITGAM;WDR1;ITGB2;PLEK;ARRB2;ABHD12;CAPZB;TMSB4X;KIF5B;LAMP2;CFL1;AKT1;SIRPA;RAC1;CAP1;FCER1G;PRKCB;AHSG;ACTN1;HGF;PRKCD;RHOG;DGKZ;YWHAZ;VAV1;RHOA;VAV2;FGR;TAGLN2;CD48;CD47;SOS1;DAGLB;PFN1;DOCK2;CD44;STXBP3;PDGFB;SRI;CDC42;PPP2CB;NRAS;RAP1A;MICAL1;PDPN;PLCG2;FLNA;SH2B3;MAPK3;LYN;TGFB1;CAV1;FN1;ATP2B1;CYRIB;P2RX7;CAPZA1;CAPZA2;PTPN6;GRB2;KRAS

Disease 120/2131 4.33E-19 2.28E-17 0 0 2.853649 120.6642 RB1;NCKAP1;CYFIP1;CD80;ACTG1;PYCARD;NAGLU;KIF5B;C3AR1;AKT1;CAPN1;PDGFRB;TPM4;TPM3;IL1R1;HGF;WNT5A;ADAM10;CYBA;EREG;ADAM17;BTK;ELMO1;ELMO2;S100A8;IFNAR1;CUL5;PDGFB;ZC3HAV1;IQGAP1;PSEN1;CORO1A;CSF2RA;RAP1A;IRAK2;PLCG2;NLRP3;NCKAP1L;RIPK1;CD14;LYN;TGFB1;CAV1;FN1;ARPC4;ARPC5;QKI;ARPC2;ARPC3;NOX4;GRB2;ITGB1;YWHAE;HIP1;SH3KBP1;ARPC1B;BRK1;ARRB2;WASL;BLNK;IKBKG;RAC1;CCR5;GUSB;ACTR3;ACTR2;IFNGR2;RHOG;TRAF2;AP3B1;TYK2;IRAK4;YWHAZ;VAV1;TGFBR1;VAV2;IL17RA;TLR1;FGR;HCK;TRAF3;ADORA2B;TLR8;TLR7;SOS1;DOCK2;TLR2;CX3CR1;ROCK1;UNC93B1;WAS;CXCR4;ATP1A1;CBL;ADCY7;RELA;RNF135;CDC42;PPP2CB;NRAS;MAPK8;PMS2;WASF2;PAK2;MAPK3;IL10RA;STAT3;ERBIN;P2RX7;ITCH;MYO1C;STING1;ABI2;ZDHHC9;CTNNB1;PTPN6;KRAS;PDCD1;PIK3AP1;CDK5R1

RAC2 GTPase Cycle24/88 5.72E-19 2.88E-17 0 0 15.78734 663.1505 ITGB1;CYFIP1;NCKAP1;NCF1;SWAP70;CAV1;ERBIN;BRK1;CYBB;CYBA;ARHGAP17;IQGAP1;VAV1;VAV2;CDC42;PREX1;ABR;PAK1;ABI2;CDC42EP1;NCKAP1L;DOCK2;PAK2;WASF2

FCGR3A-mediated Phagocytosis29/142 7.20E-19 3.19E-17 0 0 10.89501 455.1387 CYFIP1;NCKAP1;ARPC1B;WAS;BRK1;WASL;ACTG1;CDC42;NCKAP1L;RAC1;WASF2;MAPK3;LYN;ACTR3;ACTR2;ARPC4;ARPC5;VAV1;VAV2;FGR;HCK;MYO1C;ARPC2;ABI2;ARPC3;BTK;ELMO1;ELMO2;GRB2

Leishmania Phagocytosis29/142 7.20E-19 3.19E-17 0 0 10.89501 455.1387 CYFIP1;NCKAP1;ARPC1B;WAS;BRK1;WASL;ACTG1;CDC42;NCKAP1L;RAC1;WASF2;MAPK3;LYN;ACTR3;ACTR2;ARPC4;ARPC5;VAV1;VAV2;FGR;HCK;MYO1C;ARPC2;ABI2;ARPC3;BTK;ELMO1;ELMO2;GRB2

Parasite Infection29/142 7.20E-19 3.19E-17 0 0 10.89501 455.1387 CYFIP1;NCKAP1;ARPC1B;WAS;BRK1;WASL;ACTG1;CDC42;NCKAP1L;RAC1;WASF2;MAPK3;LYN;ACTR3;ACTR2;ARPC4;ARPC5;VAV1;VAV2;FGR;HCK;MYO1C;ARPC2;ABI2;ARPC3;BTK;ELMO1;ELMO2;GRB2

Regulation of Actin Dynamics for Phagocytic Cup Formation29/143 8.83E-19 3.76E-17 0 0 10.79888 448.9175 CYFIP1;NCKAP1;ARPC1B;WAS;BRK1;WASL;ACTG1;CDC42;PAK1;CFL1;NCKAP1L;RAC1;WASF2;MAPK3;ACTR3;ACTR2;LIMK1;ARPC4;ARPC5;VAV1;VAV2;MYO1C;ARPC2;ABI2;ARPC3;BTK;ELMO1;ELMO2;GRB2

EPHB-mediated Forward Signaling18/42 1.32E-18 5.41E-17 0 0 31.23397 1285.889 ACTR3;LYN;ACTR2;ROCK1;ARPC1B;LIMK1;ARPC4;WASL;ARPC5;RHOA;ACTG1;CDC42;PAK1;ARPC2;ARPC3;RASA1;CFL1;RAC1

RAC3 GTPase Cycle24/94 3.10E-18 1.23E-16 0 0 14.42968 581.7155 ITGB1;CYFIP1;NCKAP1;NCF1;SWAP70;CAV1;SNAP23;ERBIN;BRK1;CYBB;CYBA;ARHGAP17;ARHGAP6;VAV2;CDC42;PREX1;ABR;PAK1;ABI2;CDC42EP1;ABL2;NCKAP1L;PAK2;WASF2

EPH-Ephrin Signaling23/92 2.63E-17 1.00E-15 0 0 13.99928 534.4421 ACTR3;LYN;ACTR2;ROCK1;ARPC1B;LIMK1;ADAM10;ARPC4;WASL;PSEN1;ARPC5;RHOA;ACTG1;VAV2;CDC42;PAK1;ARPC2;ARPC3;RASA1;CFL1;NCK2;RAC1;PAK2

Infectious Disease82/1311 1.83E-15 6.76E-14 0 0 3.019782 102.4707 RB1;ITGB1;YWHAE;NCKAP1;CYFIP1;SH3KBP1;ARPC1B;BRK1;WASL;ACTG1;PYCARD;C3AR1;BLNK;AKT1;IKBKG;RAC1;CCR5;ACTR3;ACTR2;IL1R1;IFNGR2;WNT5A;CYBA;TYK2;YWHAZ;VAV1;VAV2;IL17RA;TLR1;FGR;HCK;ADAM17;TRAF3;ADORA2B;BTK;ELMO1;TLR8;ELMO2;TLR7;SOS1;DOCK2;IFNAR1;TLR2;CX3CR1;CUL5;ROCK1;WAS;CXCR4;ATP1A1;CBL;ADCY7;CORO1A;RELA;RNF135;CDC42;MAPK8;IRAK2;PLCG2;NLRP3;NCKAP1L;RIPK1;CD14;WASF2;PAK2;MAPK3;LYN;TGFB1;CAV1;ARPC4;ARPC5;P2RX7;ITCH;MYO1C;STING1;ABI2;ARPC2;ZDHHC9;ARPC3;CTNNB1;PTPN6;GRB2;PDCD1

Toll-like Receptor Cascades28/174 1.96E-15 7.01E-14 0 0 8.110068 274.6472 ITGAM;UNC93B1;ITGB2;CTSS;RELA;PPP2CB;MAPK8;IRAK2;TIFA;PLCG2;RIPK1;CD14;IKBKG;MAPK3;TASL;MEF2C;TICAM2;CD180;TRAF2;IRAK4;TLR1;TRAF3;BTK;TLR8;IRF5;TLR7;S100A8;TLR2

Diseases of Signal Transduction by Growth Factor Receptors and Second Messengers44/451 4.30E-15 1.49E-13 0 0 4.673352 154.5944 RB1;HIP1;CD80;PDGFB;IQGAP1;ZC3HAV1;ARRB2;PSEN1;CBL;ACTG1;PPP2CB;NRAS;MAPK8;RAP1A;KIF5B;AKT1;RAC1;MAPK3;LYN;PDGFRB;TGFB1;TPM4;TPM3;IL10RA;HGF;STAT3;FN1;RHOG;ERBIN;ADAM10;AP3B1;TYK2;QKI;VAV1;TGFBR1;EREG;ADAM17;NOX4;CTNNB1;PTPN6;GRB2;KRAS;SOS1;PIK3AP1

Interleukin-10 Signaling16/46 5.87E-15 1.97E-13 0 0 22.1095 724.5124 CCR1;IL1RN;IL10RB;IL1R1;CD80;IL10RA;PTAFR;STAT3;TYK2;TNFRSF1B;TNF;CCL4;CCL3;CCL2;CCR5;CCR2

Adaptive Immune System62/854 1.12E-14 3.63E-13 0 0 3.45663 111.0488 ITGB1;NCF1;SH3KBP1;CD80;ITGB2;SNAP23;RNF19B;CTSS;RNF115;CAPZB;KIF5B;BLNK;AKT1;IKBKG;RAC1;PRKCB;CD300A;CYBB;CYBA;YWHAZ;VAV1;PJA2;TLR1;CD200R1;TYROBP;BTK;EVL;SOS1;S100A8;CARD11;TLR2;LILRA6;CUL5;WAS;MALT1;RELA;UBE2J1;LILRA5;CDC42;PPP2CB;NRAS;PAK1;RAP1A;PLCG2;SLAMF7;CD300LD;CD14;PAK2;LYN;VASP;ITCH;PTPRC;CAPZA1;CAPZA2;PTPN6;GRB2;KRAS;PDCD1;PIK3AP1;ULBP1;UBE2K;CD200

Axon Guidance46/541 1.59E-13 5.04E-12 0 0 4.016869 118.3704 ITGB1;ROCK1;SH3KBP1;ARPC1B;CXCR4;WASL;PSEN1;CACNA1C;ACTG1;CDC42;NRAS;PAK1;CFL1;NCK2;PLXNA1;ABL2;RAC1;PAK2;MAPK3;LYN;ACTR3;VASP;CAP1;ACTR2;CD72;LIMK1;ADAM10;ARPC4;ARPC5;RHOC;RHOA;VAV2;SHTN1;DOK1;DLG1;PTPRC;TYROBP;ARPC2;ARPC3;RASA1;EVL;GRB2;KRAS;SOS1;PFN1;CDK5R1

Signaling by GPCR53/706 3.06E-13 9.41E-12 0 0 3.535408 101.8745 ITGB1;GPR65;ARHGEF10L;ARRB2;CX3CL1;ABHD12;RGS4;PREX1;ADORA3;CCRL2;C3AR1;BDKRB2;AKT1;CCR5;CCR3;GPSM3;CCR2;ANXA1;PRKCB;GPR35;PRKCD;WNT5A;RHOC;DGKZ;VAV1;RHOA;VAV2;ADORA2B;BTK;ARHGEF2;SOS1;DAGLB;CX3CR1;PTGER4;ROCK1;PTAFR;CXCR4;ADRB2;ADCY7;CDC42;ABR;PPP2CB;NRAS;PAK1;CCL4;CCL3;CCL2;MAPK3;CCR1;FN1;ACKR3;GRB2;KRAS

Nervous System Development46/567 8.50E-13 2.54E-11 0 0 3.811194 105.9285 ITGB1;ROCK1;SH3KBP1;ARPC1B;CXCR4;WASL;PSEN1;CACNA1C;ACTG1;CDC42;NRAS;PAK1;CFL1;NCK2;PLXNA1;ABL2;RAC1;PAK2;MAPK3;LYN;ACTR3;VASP;CAP1;ACTR2;CD72;LIMK1;ADAM10;ARPC4;ARPC5;RHOC;RHOA;VAV2;SHTN1;DOK1;DLG1;PTPRC;TYROBP;ARPC2;ARPC3;RASA1;EVL;GRB2;KRAS;SOS1;PFN1;CDK5R1

GPCR Downstream Signalling48/633 3.05E-12 8.89E-11 0 0 3.546002 94.02216 ITGB1;CX3CR1;PTGER4;ROCK1;GPR65;PTAFR;CXCR4;ARHGEF10L;ARRB2;ADRB2;ADCY7;CX3CL1;ABHD12;CDC42;RGS4;PREX1;ABR;PPP2CB;NRAS;PAK1;ADORA3;CCL4;C3AR1;BDKRB2;AKT1;CCR5;CCR3;GPSM3;CCR2;MAPK3;CCR1;ANXA1;PRKCB;PRKCD;FN1;RHOC;DGKZ;VAV1;RHOA;VAV2;ADORA2B;BTK;ACKR3;GRB2;KRAS;ARHGEF2;SOS1;DAGLB

Toll Like Receptor 4 (TLR4) Cascade22/148 1.07E-11 3.05E-10 0 0 7.295703 184.2694 MEF2C;TICAM2;ITGAM;CD180;ITGB2;TRAF2;IRAK4;RELA;TLR1;PPP2CB;MAPK8;IRAK2;TRAF3;TIFA;BTK;PLCG2;RIPK1;CD14;IKBKG;S100A8;TLR2;MAPK3

Signaling by Non-Receptor Tyrosine Kinases14/55 3.64E-11 9.82E-10 0 0 14.08754 338.6277 STAT3;ARAP1;CBL;RHOA;EREG;DOK1;NRAS;GPNMB;RASA1;ELMO1;AKT1;ELMO2;KRAS;RAC1

Signaling by PTK614/55 3.64E-11 9.82E-10 0 0 14.08754 338.6277 STAT3;ARAP1;CBL;RHOA;EREG;DOK1;NRAS;GPNMB;RASA1;ELMO1;AKT1;ELMO2;KRAS;RAC1

Interleukin-3, Interleukin-5 and GM-CSF Signaling13/48 7.80E-11 2.06E-09 0 0 15.2961 356.002 LYN;INPPL1;CBL;CSF2RA;YWHAZ;VAV1;HCK;TEC;IL3RA;BLNK;GRB2;PTPN6;SOS1

Signaling by SCF-KITDec-43 2.87E-10 7.38E-09 0 0 15.91098 349.6074 LYN;NRAS;TEC;STAT3;GRB2;KRAS;PTPN6;RAC1;CBL;SOS1;SH2B3;VAV1

Semaphorin Interactions14/64 3.27E-10 8.23E-09 0 0 11.54644 252.1766 ITGB1;CD72;ROCK1;LIMK1;RHOC;RHOA;PAK1;TYROBP;PTPRC;CFL1;PLXNA1;RAC1;PAK2;CDK5R1

Clathrin-mediated Endocytosis20/145 3.72E-10 8.86E-09 0 0 6.657167 144.5489 ACTR3;ACTR2;HIP1;SH3KBP1;WNT5A;ARPC4;ADRB2;ARPC5;ARRB2;WASL;CBL;ACTG1;EREG;ARPC2;ARPC3;SYT11;SNX9;GRB2;IL7R;ARF6

Diseases Associated With the TLR Signaling CascadeNov-35 3.84E-10 8.86E-09 0 0 18.80614 407.7222 TLR1;UNC93B1;TRAF3;BTK;TLR7;CD14;IKBKG;IRAK4;RELA;S100A8;TLR2

Diseases of Immune SystemNov-35 3.84E-10 8.86E-09 0 0 18.80614 407.7222 TLR1;UNC93B1;TRAF3;BTK;TLR7;CD14;IKBKG;IRAK4;RELA;S100A8;TLR2

GPVI-mediated Activation CascadeNov-35 3.84E-10 8.86E-09 0 0 18.80614 407.7222 CDC42;LYN;FCER1G;PDPN;PLCG2;RHOG;PTPN6;RAC1;RHOA;VAV1;VAV2

Response to Elevated Platelet Cytosolic Ca2+19/133 5.58E-10 1.26E-08 0 0 6.923626 147.5226 CAP1;ECM1;TGFB1;STXBP3;WDR1;PRKCB;AHSG;ACTN1;HGF;PLEK;PDGFB;FN1;CYRIB;TMSB4X;CFL1;LAMP2;FLNA;TAGLN2;PFN1

Downstream Signal Transduction29-Oct 8.67E-10 1.92E-08 0 0 21.55573 449.7923 PDGFRB;NRAS;RASA1;STAT3;PDGFB;NCK2;STAT6;GRB2;KRAS;SOS1

Cell-Cell Communication20/157 1.55E-09 3.37E-08 0 0 6.070299 123.1203 VASP;ITGB1;CADM1;ACTN1;IQGAP1;WASL;ACTG1;CD2AP;ZEB2;TYROBP;NCK2;SIRPA;FLNA;PTK2B;CTNNB1;GRB2;PTPN6;CD47;PLEC;LIMS1

Interleukin-4 and Interleukin-13 Signaling17/112 1.75E-09 3.72E-08 0 0 7.409337 149.4176 ITGB1;TGFB1;ITGAM;ANXA1;HGF;ITGB2;STAT3;FN1;TYK2;TNFRSF1B;TNF;ALOX5;AKT1;CCL2;STAT6;IL13RA1;SOCS5

Signaling by CSF1 (M-CSF) in Myeloid Cells31-Oct 1.84E-09 3.82E-08 0 0 19.5008 392.2622 LYN;CSF1R;HCK;STAT3;INPPL1;PLCG2;GRB2;KRAS;CBL;SOS1

SARS-CoV Infections37/498 1.86E-09 3.82E-08 0 0 3.40579 68.45957 RB1;ITGB1;YWHAE;ROCK1;SH3KBP1;ATP1A1;RELA;RNF135;PYCARD;IRAK2;PLCG2;BLNK;AKT1;NLRP3;RIPK1;IKBKG;IL1R1;IFNGR2;CAV1;TYK2;YWHAZ;VAV1;IL17RA;TLR1;ITCH;STING1;ZDHHC9;TRAF3;BTK;TLR8;PTPN6;GRB2;TLR7;PDCD1;SOS1;IFNAR1;TLR2

RHOC GTPase Cycle14/74 2.50E-09 4.94E-08 0 0 9.61709 190.4952 ROCK1;CAV1;ERBIN;ARHGAP18;ARHGEF10L;IQGAP1;RHOC;IQGAP3;RHOA;CIT;VAV2;PREX1;ABR;DIAPH1

RHOG GTPase Cycle14/74 2.50E-09 4.94E-08 0 0 9.61709 190.4952 ITGB1;CYFIP1;CAV1;RHOG;ERBIN;IQGAP2;VAV1;VAV2;CDC42;PREX1;CDC42EP1;ELMO2;DOCK2;PAK2

CD28 Dependent Vav1 Pathway12-Jul 3.42E-09 6.63E-08 0 0 57.02004 1111.594 CDC42;PAK1;CD80;GRB2;RAC1;PAK2;VAV1

RHOA GTPase Cycle19/149 3.93E-09 7.49E-08 0 0 6.06648 117.421 ROCK1;CAV1;SNAP23;ERBIN;ARHGAP18;ARHGEF10L;IQGAP1;ARAP1;IQGAP3;ARHGAP6;RHOA;VAV1;CIT;VAV2;PREX1;ABR;DIAPH1;ARHGEF2;DOCK2

Toll Like Receptor 7 8 (TLR7 8) Cascade16/107 6.57E-09 1.23E-07 0 0 7.266028 136.8936 TASL;MEF2C;TICAM2;TRAF2;IRAK4;RELA;PPP2CB;MAPK8;IRAK2;TIFA;TLR8;IRF5;TLR7;CD14;IKBKG;MAPK3

Death Receptor Signaling19/157 9.45E-09 1.74E-07 0 0 5.712441 105.5517 YWHAE;ARHGEF10L;TRAF2;PSEN1;TNF;RHOA;VAV1;RELA;VAV2;PREX1;ABR;CYLD;ADAM17;MAPK8;RIPK1;IKBKG;RAC1;ARHGEF2;SOS1

Chemokine Receptors Bind ChemokinesDec-57 9.71E-09 1.76E-07 0 0 10.95302 202.087 CX3CR1;CCR1;CCRL2;CCL4;CCL3;CXCR4;CCL2;ACKR3;CCR5;CX3CL1;CCR3;CCR2

PI5P, PP2A and IER3 Regulate PI3K AKT Signaling16/111 1.13E-08 2.02E-07 0 0 6.958656 127.3259 PDGFRB;CD80;HGF;PDGFB;RHOG;IL1RAP;IRAK4;VAV1;EREG;IL1RL1;PPP2CB;AKT1;GRB2;RAC1;PIK3AP1;MAPK3

Signaling by PDGFDec-58 1.20E-08 2.10E-07 0 0 10.71436 195.4361 PDGFRB;NRAS;RASA1;STAT3;NCK2;PDGFB;SPP1;STAT6;GRB2;KRAS;SOS1;THBS4

Platelet Degranulation17/128 1.40E-08 2.42E-07 0 0 6.336099 114.5954 CAP1;ECM1;TGFB1;WDR1;AHSG;ACTN1;HGF;PLEK;PDGFB;FN1;CYRIB;TMSB4X;CFL1;LAMP2;FLNA;TAGLN2;PFN1

PTK6 Regulates RHO GTPases, RAS GTPase and MAP Kinases14-Jul 1.42E-08 2.42E-07 0 0 40.72443 735.9204 NRAS;RASA1;ELMO1;ELMO2;KRAS;RAC1;RHOA

RHOQ GTPase CycleDec-59 1.47E-08 2.47E-07 0 0 10.48586 189.1147 CDC42;PREX1;PAK1;CAV1;SNAP23;CDC42EP2;CDC42EP1;ARHGAP17;WASL;IQGAP1;IQGAP3;PAK2

Fc Epsilon Receptor (FCERI) Signaling21/197 1.55E-08 2.56E-07 0 0 4.962097 89.2236 LYN;FCER1G;VAV1;RELA;MALT1;VAV2;LAT2;NRAS;PAK1;MAPK8;TEC;BTK;PLCG2;GRB2;KRAS;IKBKG;RAC1;SOS1;PAK2;CARD11;MAPK3

DAP12 Signaling29-Sep 1.78E-08 2.90E-07 0 0 18.39057 328.1281 NRAS;TYROBP;PLCG2;BTK;GRB2;KRAS;RAC1;SOS1;VAV2

Signaling by ERBB2Nov-50 2.47E-08 3.97E-07 0 0 11.5641 202.5426 DIAPH1;NRAS;CUL5;PRKCD;ERBIN;AKT1;GRB2;KRAS;SOS1;RHOA;EREG

Negative Regulation of the PI3K AKT Network16/118 2.76E-08 4.37E-07 0 0 6.478765 112.7593 PDGFRB;CD80;HGF;PDGFB;RHOG;IL1RAP;IRAK4;VAV1;EREG;IL1RL1;PPP2CB;AKT1;GRB2;RAC1;PIK3AP1;MAPK3

Signaling by MET13/79 5.37E-08 8.38E-07 0 0 8.098661 135.5629 ITGB1;SH3KBP1;HGF;STAT3;FN1;CBL;NRAS;RAP1A;GRB2;KRAS;RAC1;SOS1;ARF6

RHO GTPases Activate NADPH Oxidases24-Aug 6.00E-08 9.13E-07 0 0 20.3954 339.1698 NCF1;PRKCB;PRKCD;CYBB;CYBA;RAC1;S100A8;MAPK3

MAPK Family Signaling Cascades26/314 6.02E-08 9.13E-07 0 0 3.773219 62.72967 PDGFB;IQGAP1;ARRB2;CSF2RA;ACTG1;CDC42;PPP2CB;NRAS;PAK1;RAP1A;RAC1;PAK2;MAPK3;PDGFRB;HGF;FN1;TYK2;EREG;DLG1;ZDHHC9;RASA1;IL3RA;CDC42EP2;GRB2;KRAS;SOS1

Toll Like Receptor 9 (TLR9) Cascade15/110 6.95E-08 1.04E-06 0 0 6.509889 107.2923 TASL;MEF2C;TICAM2;TRAF2;IRAK4;RELA;PPP2CB;MAPK8;IRAK2;TIFA;IRF5;TLR7;CD14;IKBKG;MAPK3

RHOJ GTPase CycleNov-55 7.10E-08 1.05E-06 0 0 10.24737 168.6733 CDC42;PREX1;PAK1;CAV1;SNAP23;RHOJ;WAS;CDC42EP1;WASL;IQGAP3;PAK2

Interleukin-2 Family SignalingOct-44 7.74E-08 1.13E-06 0 0 12.03658 197.0885 IL15;STAT3;IL3RA;INPPL1;PTK2B;GRB2;PTPN6;SOS1;CSF2RA;HAVCR2

P75 NTR Receptor-Mediated Signalling14/98 1.05E-07 1.51E-06 0 0 6.860876 110.2541 YWHAE;ARHGEF10L;PSEN1;RHOA;VAV1;RELA;VAV2;PREX1;ABR;ADAM17;MAPK8;RAC1;ARHGEF2;SOS1

RHOB GTPase CycleDec-70 1.10E-07 1.55E-06 0 0 8.492361 136.0965 PREX1;ABR;DIAPH1;ROCK1;CAV1;SNAP23;ERBIN;ARHGEF10L;ARHGEF2;IQGAP3;CIT;VAV2

CD28 Co-StimulationSep-35 1.10E-07 1.55E-06 0 0 14.14224 226.5419 CDC42;LYN;PAK1;CD80;AKT1;GRB2;RAC1;PAK2;VAV1

C-type Lectin Receptors (CLRs)16/131 1.23E-07 1.70E-06 0 0 5.742535 91.37325 LYN;FCER1G;PRKCD;CARD9;MALT1;RELA;PYCARD;NRAS;PAK1;CLEC4D;CLEC7A;PLCG2;KRAS;IKBKG;PAK2;CARD11

MyD88 MAL(TIRAP) Cascade Initiated on Plasma Membrane15/115 1.27E-07 1.71E-06 0 0 6.182803 98.18482 MEF2C;TRAF2;IRAK4;RELA;TLR1;PPP2CB;MAPK8;IRAK2;TIFA;BTK;CD14;IKBKG;S100A8;TLR2;MAPK3

Toll Like Receptor TLR6 TLR2 Cascade15/115 1.27E-07 1.71E-06 0 0 6.182803 98.18482 MEF2C;TRAF2;IRAK4;RELA;TLR1;PPP2CB;MAPK8;IRAK2;TIFA;BTK;CD14;IKBKG;S100A8;TLR2;MAPK3

Toll Like Receptor 2 (TLR2) Cascade15/118 1.79E-07 2.36E-06 0 0 6.001793 93.23986 MEF2C;TRAF2;IRAK4;RELA;TLR1;PPP2CB;MAPK8;IRAK2;TIFA;BTK;CD14;IKBKG;S100A8;TLR2;MAPK3

Toll Like Receptor TLR1 TLR2 Cascade15/118 1.79E-07 2.36E-06 0 0 6.001793 93.23986 MEF2C;TRAF2;IRAK4;RELA;TLR1;PPP2CB;MAPK8;IRAK2;TIFA;BTK;CD14;IKBKG;S100A8;TLR2;MAPK3

RHOV GTPase CycleSep-37 1.86E-07 2.43E-06 0 0 13.13073 203.4687 CDC42;PAK1;TPM4;TPM3;NCK2;IQGAP1;WASL;RHOV;PAK2

FLT3 SignalingSep-38 2.39E-07 3.08E-06 0 0 12.67729 193.2897 HCK;NRAS;ABL2;AKT1;GRB2;KRAS;CBL;SOS1;SH2B3

CDC42 GTPase Cycle17/155 2.42E-07 3.08E-06 0 0 5.089336 77.53066 CAV1;SNAP23;WAS;ARHGAP17;IQGAP1;WASL;ARAP1;IQGAP2;IQGAP3;VAV2;CDC42;PREX1;ABR;PAK1;CDC42EP2;CDC42EP1;PAK2

VEGFR2 Mediated Vascular Permeability29-Aug 3.14E-07 3.95E-06 0 0 15.53537 232.6051 PAK1;CAV1;AKT1;CTNNB1;RAC1;PAK2;VAV1;VAV2

Costimulation by the CD28 FamilyDec-78 3.75E-07 4.67E-06 0 0 7.459916 110.3698 CDC42;LYN;PPP2CB;PAK1;CD80;AKT1;GRB2;PTPN6;RAC1;PDCD1;PAK2;VAV1

Signaling by ALK Fusions and Activated Point Mutants13/93 3.88E-07 4.72E-06 0 0 6.676586 98.5612 RB1;HIP1;TPM4;TPM3;IL10RA;STAT3;FN1;TYK2;MAPK8;KIF5B;GRB2;PTPN6;MAPK3

Signaling by ALK in Cancer13/93 3.88E-07 4.72E-06 0 0 6.676586 98.5612 RB1;HIP1;TPM4;TPM3;IL10RA;STAT3;FN1;TYK2;MAPK8;KIF5B;GRB2;PTPN6;MAPK3

Signaling by BRAF and RAF1 FusionsNov-65 4.27E-07 5.14E-06 0 0 8.345419 122.4002 NRAS;RAP1A;FN1;AP3B1;KRAS;ARRB2;IQGAP1;ZC3HAV1;QKI;ACTG1;MAPK3

Signaling by the B Cell Receptor (BCR)17/162 4.57E-07 5.44E-06 0 0 4.841894 70.68367 LYN;PRKCB;SH3KBP1;VAV1;MALT1;RELA;NRAS;BTK;PLCG2;BLNK;GRB2;KRAS;PTPN6;IKBKG;SOS1;PIK3AP1;CARD11

Signaling by EGFROct-53 5.00E-07 5.86E-06 0 0 9.512898 138.0162 CDC42;ADAM17;NRAS;SH3KBP1;ADAM10;GRB2;KRAS;SOS1;CBL;EREG

FCERI Mediated MAPK Activation14/111 5.07E-07 5.86E-06 0 0 5.937402 86.06191 LYN;FCER1G;VAV1;VAV2;MAPK8;NRAS;PAK1;PLCG2;GRB2;KRAS;RAC1;SOS1;PAK2;MAPK3

Erythropoietin Activates RAS14-Jun 5.08E-07 5.86E-06 0 0 30.47813 441.7117 LYN;NRAS;GRB2;KRAS;SOS1;VAV1

Potential Therapeutics for SARS17/164 5.45E-07 6.21E-06 0 0 4.775525 68.87912 ITGB1;ROCK1;IL1R1;SH3KBP1;IFNGR2;TYK2;ATP1A1;VAV1;BTK;PLCG2;BLNK;RIPK1;GRB2;TLR7;PDCD1;SOS1;IFNAR1

Apoptosis 17/168 7.66E-07 8.66E-06 0 0 4.648061 65.45261 YWHAE;TICAM2;ROCK1;PRKCD;STAT3;TRAF2;YWHAZ;ADD1;MAPK8;AKT1;CTNNB1;RIPK1;CD14;PAK2;APPL1;PLEC;MAPK3

Signaling by NTRK1 (TRKA)14/115 7.86E-07 8.78E-06 0 0 5.701082 80.13885 EGR1;MEF2C;RALB;STAT3;RHOA;FOSL1;PPP2CB;NRAS;RAP1A;GRB2;KRAS;SOS1;MAPK3;CDK5R1

Signaling by NTRKs15/134 9.49E-07 1.05E-05 0 0 5.190548 71.98264 EGR1;MEF2C;RALB;STAT3;RHOA;FOSL1;PPP2CB;NRAS;RAP1A;GRB2;KRAS;RAC1;SOS1;MAPK3;CDK5R1

Nef and Signal Transduction9-May 9.65E-07 1.06E-05 0 0 50.70166 702.2829 HCK;ELMO1;RAC1;DOCK2;PAK2

DAP12 InteractionsSep-45 1.12E-06 1.21E-05 0 0 10.2086 139.9073 NRAS;TYROBP;PLCG2;BTK;GRB2;KRAS;RAC1;SOS1;VAV2

TRAF6 Mediated Induction of NFkB and MAP Kinases Upon TLR7 8 or 9 Activation13/102 1.15E-06 1.23E-05 0 0 5.998646 82.0548 MEF2C;TICAM2;TRAF2;IRAK4;RELA;PPP2CB;MAPK8;IRAK2;TIFA;TLR7;CD14;IKBKG;MAPK3

MyD88 Dependent Cascade Initiated on Endosome13/103 1.28E-06 1.34E-05 0 0 5.931689 80.4694 MEF2C;TICAM2;TRAF2;IRAK4;RELA;PPP2CB;MAPK8;IRAK2;TIFA;TLR7;CD14;IKBKG;MAPK3

Regulation of KIT Signaling16-Jun 1.30E-06 1.34E-05 0 0 24.38 330.4305 LYN;GRB2;PTPN6;CBL;SOS1;SH2B3

Sema3A PAK Dependent Axon Repulsion16-Jun 1.30E-06 1.34E-05 0 0 24.38 330.4305 PAK1;LIMK1;CFL1;PLXNA1;RAC1;PAK2

Signal Regulatory Protein Family Interactions16-Jun 1.30E-06 1.34E-05 0 0 24.38 330.4305 TYROBP;PTK2B;SIRPA;GRB2;PTPN6;CD47

Signaling by Erythropoietin25-Jul 1.58E-06 1.62E-05 0 0 15.82835 211.4787 LYN;NRAS;PLCG2;GRB2;KRAS;SOS1;VAV1

Signaling by High-Kinase Activity BRAF MutantsAug-36 1.91E-06 1.94E-05 0 0 11.64734 153.3844 NRAS;RAP1A;FN1;KRAS;ARRB2;IQGAP1;ACTG1;MAPK3

Nucleotide-binding Domain, Leucine Rich Repeat Containing Receptor (NLR) Signaling PathwaysOct-61 1.94E-06 1.96E-05 0 0 8.017383 105.4343 PYCARD;P2RX7;CYLD;ITCH;AIM2;IRAK2;CARD9;NLRP3;IKBKG;RELA

Cell Death Signalling via NRAGE, NRIF and NADENov-76 2.15E-06 2.14E-05 0 0 6.929198 90.43373 YWHAE;PREX1;ABR;MAPK8;ARHGEF10L;RAC1;ARHGEF2;PSEN1;SOS1;VAV1;VAV2

Programmed Cell Death18/202 2.33E-06 2.31E-05 0 0 4.040552 52.39774 YWHAE;TICAM2;ROCK1;PRKCD;STAT3;TRAF2;YWHAZ;ADD1;ITCH;MAPK8;AKT1;CTNNB1;RIPK1;CD14;PAK2;APPL1;PLEC;MAPK3

MyD88-independent TLR4 Cascade13/110 2.72E-06 2.65E-05 0 0 5.501646 70.49369 MEF2C;TICAM2;TRAF2;RELA;PPP2CB;MAPK8;IRAK2;TRAF3;TIFA;RIPK1;CD14;IKBKG;MAPK3

TRIF (TICAM1)-mediated TLR4 Signaling13/110 2.72E-06 2.65E-05 0 0 5.501646 70.49369 MEF2C;TICAM2;TRAF2;RELA;PPP2CB;MAPK8;IRAK2;TRAF3;TIFA;RIPK1;CD14;IKBKG;MAPK3

Cell-extracellular Matrix Interactions18-Jun 2.89E-06 2.78E-05 0 0 20.31458 259.0913 ITGB1;VASP;ACTN1;FLNA;ACTG1;LIMS1

MAPK1 MAPK3 Signaling21/271 3.26E-06 3.12E-05 0 0 3.479948 43.96002 PDGFRB;HGF;PDGFB;FN1;IQGAP1;TYK2;ARRB2;CSF2RA;EREG;ACTG1;PPP2CB;NRAS;DLG1;RAP1A;ZDHHC9;RASA1;IL3RA;GRB2;KRAS;SOS1;MAPK3

Constitutive Signaling by Overexpressed ERBB211-May 3.40E-06 3.16E-05 0 0 33.79764 425.5928 NRAS;ERBIN;GRB2;KRAS;SOS1

MET Activates RAS Signaling11-May 3.40E-06 3.16E-05 0 0 33.79764 425.5928 NRAS;HGF;GRB2;KRAS;SOS1

RHO GTPases Activate KTN111-May 3.40E-06 3.16E-05 0 0 33.79764 425.5928 CDC42;KIF5B;RHOG;RAC1;RHOA

G Alpha (12 13) Signalling EventsNov-80 3.60E-06 3.32E-05 0 0 6.526163 81.80166 PREX1;ABR;ROCK1;BTK;ARHGEF10L;ARHGEF2;RHOC;SOS1;RHOA;VAV1;VAV2

RHO GTPases Activate ROCKs19-Jun 4.14E-06 3.79E-05 0 0 18.75096 232.4211 PAK1;ROCK1;LIMK1;CFL1;RHOC;RHOA

MAP2K and MAPK ActivationAug-40 4.45E-06 4.04E-05 0 0 10.18933 125.549 NRAS;RAP1A;FN1;KRAS;ARRB2;IQGAP1;ACTG1;MAPK3

Oncogenic MAPK SignalingNov-82 4.61E-06 4.15E-05 0 0 6.341675 77.92698 NRAS;RAP1A;FN1;AP3B1;KRAS;ARRB2;IQGAP1;ZC3HAV1;QKI;ACTG1;MAPK3

Signaling by RAF1 MutantsAug-41 5.42E-06 4.84E-05 0 0 9.880056 119.8042 NRAS;RAP1A;FN1;KRAS;ARRB2;IQGAP1;ACTG1;MAPK3

Signaling by PDGFRA Extracellular Domain Mutants12-May 5.71E-06 4.97E-05 0 0 28.96792 349.746 NRAS;STAT3;GRB2;KRAS;SOS1

Signaling by PDGFRA Transmembrane, Juxtamembrane and Kinase Domain Mutants12-May 5.71E-06 4.97E-05 0 0 28.96792 349.746 NRAS;STAT3;GRB2;KRAS;SOS1

IRAK4 Deficiency (TLR2 4)20-Jun 5.79E-06 4.97E-05 0 0 17.41071 209.9585 TLR1;BTK;IRAK4;CD14;S100A8;TLR2

Signaling by KIT in Disease20-Jun 5.79E-06 4.97E-05 0 0 17.41071 209.9585 LYN;NRAS;STAT3;GRB2;KRAS;SOS1

Signaling by Phosphorylated Juxtamembrane, Extracellular and Kinase Domain KIT Mutants20-Jun 5.79E-06 4.97E-05 0 0 17.41071 209.9585 LYN;NRAS;STAT3;GRB2;KRAS;SOS1

Membrane Trafficking35/633 5.91E-06 5.03E-05 0 0 2.45482 29.55318 YWHAE;HIP1;STXBP3;SH3KBP1;SNAP23;ARRB2;WASL;ADRB2;CBL;ACTG1;RABGEF1;CAPZB;KIF5B;AKT1;SNX9;RAC1;ACTR3;ACTR2;WNT5A;ARPC4;AP3B1;ARPC5;YWHAZ;EREG;MYO1C;ARPC2;ARPC3;SYT11;CAPZA1;CAPZA2;GRB2;RAB7B;IL7R;ARF6;PAFAH1B1

Signaling by CSF3 (G-CSF)30-Jul 6.01E-06 5.08E-05 0 0 12.38422 148.8908 LYN;HCK;CUL5;STAT3;GRB2;KRAS;TYK2

SARS-CoV-2-host Interactions18/218 6.83E-06 5.73E-05 0 0 3.714231 44.17615 YWHAE;CAV1;TYK2;YWHAZ;IL17RA;TLR1;RNF135;STING1;IRAK2;TRAF3;AKT1;TLR8;NLRP3;TLR7;PTPN6;IKBKG;TLR2;IFNAR1

SARS-CoV-2 Activates Modulates Innate and Adaptive Immune Responses14/138 6.99E-06 5.82E-05 0 0 4.638122 55.05724 TYK2;IL17RA;TLR1;RNF135;STING1;IRAK2;TRAF3;NLRP3;TLR8;TLR7;PTPN6;IKBKG;IFNAR1;TLR2

RHO GTPases Activate IQGAPs31-Jul 7.60E-06 6.28E-05 0 0 11.86761 139.8919 CDC42;CTNNB1;IQGAP1;RAC1;IQGAP2;IQGAP3;ACTG1

CD209 (DC-SIGN) Signaling21-Jun 7.94E-06 6.46E-05 0 0 16.24917 190.8197 LYN;NRAS;PAK1;KRAS;PAK2;RELA

RHO GTPases Activate PAKs21-Jun 7.94E-06 6.46E-05 0 0 16.24917 190.8197 CDC42;PAK1;LIMK1;FLNA;RAC1;PAK2

Interleukin-1 Family Signaling14/140 8.27E-06 6.64E-05 0 0 4.56403 53.41391 IL1RN;IL1R1;STAT3;TRAF2;IL1RAP;IRAK4;RELA;IL1RL1;MAPK8;IRAK2;ALOX5;TIFA;PTPN6;IKBKG

RAF MAP Kinase Cascade20/265 8.27E-06 6.64E-05 0 0 3.375493 39.50159 PDGFRB;HGF;PDGFB;FN1;IQGAP1;ARRB2;CSF2RA;EREG;ACTG1;PPP2CB;NRAS;DLG1;RAP1A;ZDHHC9;RASA1;IL3RA;GRB2;KRAS;SOS1;MAPK3

Activation of RAC113-May 9.09E-06 7.19E-05 0 0 25.34563 294.2177 PAK1;NCK2;RAC1;SOS1;PAK2

GRB2 Events in EGFR Signaling13-May 9.09E-06 7.19E-05 0 0 25.34563 294.2177 NRAS;GRB2;KRAS;SOS1;EREG

Regulation of Signaling by CBL22-Jun 1.07E-05 8.28E-05 0 0 15.23281 174.3481 LYN;HCK;BLNK;GRB2;CBL;VAV1

SHC1 Events in ERBB2 Signaling22-Jun 1.07E-05 8.28E-05 0 0 15.23281 174.3481 NRAS;PRKCD;GRB2;KRAS;SOS1;EREG

Signaling by ERBB2 TMD JMD Mutants22-Jun 1.07E-05 8.28E-05 0 0 15.23281 174.3481 NRAS;ERBIN;GRB2;KRAS;SOS1;EREG

Paradoxical Activation of RAF Signaling by Kinase Inactive BRAFAug-45 1.12E-05 8.45E-05 0 0 8.810132 100.4133 NRAS;RAP1A;FN1;KRAS;ARRB2;IQGAP1;ACTG1;MAPK3

Signaling by RAS MutantsAug-45 1.12E-05 8.45E-05 0 0 8.810132 100.4133 NRAS;RAP1A;FN1;KRAS;ARRB2;IQGAP1;ACTG1;MAPK3

Signaling by Moderate Kinase Activity BRAF MutantsAug-45 1.12E-05 8.45E-05 0 0 8.810132 100.4133 NRAS;RAP1A;FN1;KRAS;ARRB2;IQGAP1;ACTG1;MAPK3

Signaling Downstream of RAS MutantsAug-45 1.12E-05 8.45E-05 0 0 8.810132 100.4133 NRAS;RAP1A;FN1;KRAS;ARRB2;IQGAP1;ACTG1;MAPK3

SOS-mediated Signalling7-Apr 1.14E-05 8.51E-05 0 0 53.97234 614.436 NRAS;GRB2;KRAS;SOS1

NRAGE Signals Death Through JNKSep-59 1.17E-05 8.71E-05 0 0 7.344906 83.39696 PREX1;ABR;MAPK8;ARHGEF10L;RAC1;ARHGEF2;SOS1;VAV1;VAV2

Viral Infection Pathways48/1029 1.20E-05 8.88E-05 0 0 2.07035 23.45174 RB1;ITGB1;CX3CR1;YWHAE;CUL5;ROCK1;SH3KBP1;CXCR4;ATP1A1;RELA;RNF135;PYCARD;IRAK2;PLCG2;BLNK;AKT1;NLRP3;RIPK1;IKBKG;CD14;RAC1;CCR5;PAK2;TGFB1;IL1R1;IFNGR2;CAV1;TYK2;YWHAZ;VAV1;IL17RA;TLR1;HCK;ITCH;STING1;ZDHHC9;TRAF3;BTK;ELMO1;TLR8;PTPN6;GRB2;TLR7;PDCD1;SOS1;DOCK2;IFNAR1;TLR2

SHC1 Events in EGFR Signaling14-May 1.39E-05 1.01E-04 0 0 22.5283 252.0138 NRAS;GRB2;KRAS;SOS1;EREG

SHC1 Events in ERBB4 Signaling14-May 1.39E-05 1.01E-04 0 0 22.5283 252.0138 NRAS;GRB2;KRAS;SOS1;EREG

Signalling to ERKsJul-34 1.46E-05 1.06E-04 0 0 10.54736 117.4445 NRAS;RALB;RAP1A;GRB2;KRAS;SOS1;MAPK3

Cell Surface Interactions at the Vascular Wall18/233 1.70E-05 1.22E-04 0 0 3.452415 37.91614 LYN;ITGB1;CD84;FCER1G;TGFB1;ITGAM;CAV1;ITGB2;FN1;NRAS;SIRPA;GRB2;CD48;KRAS;PTPN6;CD47;SOS1;CD44

SARS-CoV-1-host Interactions12/112 1.81E-05 1.29E-04 0 0 4.914937 53.66579 PYCARD;YWHAE;ITCH;STING1;IRAK2;TRAF3;CAV1;NLRP3;RIPK1;TLR7;YWHAZ;RELA

Constitutive Signaling by EGFRvIII15-May 2.04E-05 1.44E-04 0 0 20.27443 218.9886 NRAS;GRB2;KRAS;CBL;SOS1

Signaling by EGFRvIII in Cancer15-May 2.04E-05 1.44E-04 0 0 20.27443 218.9886 NRAS;GRB2;KRAS;CBL;SOS1

Antigen processing-Cross PresentationNov-96 2.14E-05 1.50E-04 0 0 5.29335 56.91943 TLR1;NCF1;SNAP23;BTK;CYBB;CYBA;IKBKG;CD14;CTSS;S100A8;TLR2

Activated NTRK3 Signals Through RAS8-Apr 2.23E-05 1.55E-04 0 0 40.47718 433.5328 NRAS;GRB2;KRAS;SOS1

Signaling by EGFR in Cancer25-Jun 2.39E-05 1.63E-04 0 0 12.82566 136.5047 NRAS;GRB2;KRAS;CBL;SOS1;EREG

Signaling by ERBB2 KD Mutants25-Jun 2.39E-05 1.63E-04 0 0 12.82566 136.5047 NRAS;ERBIN;GRB2;KRAS;SOS1;EREG

Signaling by NTRK2 (TRKB)25-Jun 2.39E-05 1.63E-04 0 0 12.82566 136.5047 NRAS;GRB2;KRAS;RAC1;SOS1;CDK5R1

Class A 1 (Rhodopsin-like Receptors)22/333 2.41E-05 1.64E-04 0 0 2.927611 31.12946 CCR1;PTGER4;CX3CR1;ANXA1;GPR35;GPR65;PTAFR;CXCR4;ADRB2;CX3CL1;ADORA2B;ADORA3;CCRL2;CCL4;C3AR1;BDKRB2;CCL3;CCL2;ACKR3;CCR5;CCR3;CCR2

GRB2 Events in ERBB2 Signaling16-May 2.90E-05 1.94E-04 0 0 18.43035 192.5357 NRAS;GRB2;KRAS;SOS1;EREG

Signaling by ERBB2 ECD Mutants16-May 2.90E-05 1.94E-04 0 0 18.43035 192.5357 NRAS;ERBIN;GRB2;KRAS;SOS1

Signaling by FLT3 ITD and TKD Mutants16-May 2.90E-05 1.94E-04 0 0 18.43035 192.5357 NRAS;NOX4;GRB2;KRAS;SOS1

Signaling by ERBB2 in Cancer26-Jun 3.04E-05 2.01E-04 0 0 12.18375 126.7275 NRAS;ERBIN;GRB2;KRAS;SOS1;EREG

Constitutive Signaling by Aberrant PI3K in CancerOct-83 3.26E-05 2.15E-04 0 0 5.594854 57.80923 PDGFRB;CD80;HGF;RHOG;PDGFB;GRB2;RAC1;PIK3AP1;VAV1;EREG

Developmental Biology58/1385 3.49E-05 2.29E-04 0 0 1.857267 19.05946 ITGB1;SPI1;SH3KBP1;ARPC1B;WASL;TNF;ACTG1;CFL1;NCK2;AKT1;RAC1;CAPN1;ACTR3;CAP1;ACTR2;MEF2C;ADAM10;RHOC;RHOA;FOXP1;VAV2;SHTN1;DOK1;ZEB2;TYROBP;RASA1;EVL;SOS1;PFN1;ROCK1;CXCR4;PSEN1;CACNA1C;RELA;CDC42;NRAS;PAK1;PLXNA1;ABL2;PAK2;MAPK3;LYN;VASP;CD72;TGFB1;STAT3;LIMK1;ARPC4;ARPC5;DIAPH1;DLG1;PTPRC;ARPC2;ARPC3;CTNNB1;GRB2;KRAS;CDK5R1

RHO GTPases Activate Formins13/139 3.53E-05 2.30E-04 0 0 4.229068 43.34954 ITGB1;MRTFA;RHOC;RHOA;ACTG1;CDC42;DIAPH1;PPP2CB;TAOK1;EVL;RAC1;PFN1;PAFAH1B1

Ovarian Tumor Domain ProteasesJul-39 3.76E-05 2.43E-04 0 0 8.897051 90.65564 RNF135;RNF128;TRAF3;TNIP3;RIPK1;IKBKG;RHOA

Interleukin Receptor SHC Signaling27-Jun 3.83E-05 2.46E-04 0 0 11.60298 118.0099 IL3RA;INPPL1;GRB2;PTPN6;SOS1;CSF2RA

Activated NTRK2 Signals Through RAS9-Apr 3.94E-05 2.48E-04 0 0 32.38008 328.4042 NRAS;GRB2;KRAS;SOS1

EGFR Transactivation by Gastrin9-Apr 3.94E-05 2.48E-04 0 0 32.38008 328.4042 NRAS;GRB2;KRAS;SOS1

PTK6 Regulates RTKs and Their Effectors AKT1 and DOK19-Apr 3.94E-05 2.48E-04 0 0 32.38008 328.4042 DOK1;AKT1;ARAP1;CBL

SHC-related Events Triggered by IGF1R9-Apr 3.94E-05 2.48E-04 0 0 32.38008 328.4042 NRAS;GRB2;KRAS;SOS1

Vesicle-mediated Transport37/752 4.15E-05 2.60E-04 0 0 2.166627 21.85909 YWHAE;HIP1;LRP1;STXBP3;SH3KBP1;SNAP23;ARRB2;WASL;ADRB2;CBL;ACTG1;RABGEF1;HPX;CAPZB;KIF5B;AKT1;SNX9;RAC1;ACTR3;ACTR2;WNT5A;ARPC4;AP3B1;ARPC5;YWHAZ;EREG;MYO1C;ARPC2;ARPC3;SYT11;CAPZA1;CAPZA2;GRB2;RAB7B;IL7R;ARF6;PAFAH1B1

Sensory Processing of Sound by Inner Hair Cells of the CochleaSep-69 4.26E-05 2.65E-04 0 0 6.11761 61.56017 EPS8;MYO1C;CAPZB;CAPZA1;CAPZA2;TWF2;TWF1;ATP2B1;ACTG1

DDX58 IFIH1-mediated Induction of Interferon-Alpha BetaOct-86 4.44E-05 2.72E-04 0 0 5.373176 53.84939 RNF135;CYLD;ITCH;TRAF3;TRAF2;RIPK1;IKBKG;UBE2K;RELA;ATG5

RHOU GTPase CycleJul-40 4.46E-05 2.72E-04 0 0 8.627001 86.42528 CDC42;PAK1;NCK2;PTK2B;GRB2;IQGAP1;PAK2

Signaling by FGFR3Jul-40 4.46E-05 2.72E-04 0 0 8.627001 86.42528 PPP2CB;NRAS;GRB2;KRAS;CBL;SOS1;MAPK3

SARS-CoV-1 Activates Modulates Innate Immune ResponsesAug-54 4.47E-05 2.72E-04 0 0 7.083136 70.93478 PYCARD;ITCH;STING1;TRAF3;IRAK2;NLRP3;TLR7;RELA

FLT3 Signaling in Disease28-Jun 4.77E-05 2.89E-04 0 0 11.075 110.1974 NRAS;NOX4;GRB2;KRAS;CBL;SOS1

Signaling by FGFR4Jul-41 5.27E-05 3.17E-04 0 0 8.372836 82.48706 PPP2CB;NRAS;GRB2;KRAS;CBL;SOS1;MAPK3

Toll Like Receptor 3 (TLR3) Cascade11/106 5.42E-05 3.24E-04 0 0 4.733717 46.49668 PPP2CB;MEF2C;MAPK8;IRAK2;TRAF3;TIFA;RIPK1;TRAF2;IKBKG;RELA;MAPK3

Gastrin-CREB Signalling Pathway via PKC and MAPK18-May 5.47E-05 3.26E-04 0 0 15.59332 153.0198 NRAS;GRB2;KRAS;SOS1;MAPK3

Interleukin-12 Family SignalingAug-56 5.85E-05 3.47E-04 0 0 6.787308 66.1472 CDC42;CNN2;CAPZA1;CFL1;STAT3;TYK2;LCP1;PAK2

RND3 GTPase CycleJul-42 6.19E-05 3.64E-04 0 0 8.133194 78.81374 CCDC88A;VANGL2;ROCK1;CAV1;TMOD3;KCTD13;RND3

Constitutive Signaling by Ligand-Responsive EGFR Cancer Variants19-May 7.28E-05 4.15E-04 0 0 14.47876 137.952 NRAS;GRB2;KRAS;CBL;SOS1

MyD88 Deficiency (TLR2 4)19-May 7.28E-05 4.15E-04 0 0 14.47876 137.952 TLR1;BTK;CD14;S100A8;TLR2

Other Semaphorin Interactions19-May 7.28E-05 4.15E-04 0 0 14.47876 137.952 ITGB1;CD72;PTPRC;TYROBP;PLXNA1

Signaling by FLT3 Fusion Proteins19-May 7.28E-05 4.15E-04 0 0 14.47876 137.952 NRAS;NOX4;GRB2;KRAS;SOS1

Signaling by Ligand-Responsive EGFR Variants in Cancer19-May 7.28E-05 4.15E-04 0 0 14.47876 137.952 NRAS;GRB2;KRAS;CBL;SOS1

VEGFR2 Mediated Cell Proliferation19-May 7.28E-05 4.15E-04 0 0 14.47876 137.952 NRAS;PRKCB;RASA1;PRKCD;KRAS

Signaling by ERBB4Aug-58 7.57E-05 4.30E-04 0 0 6.515146 61.81897 ADAM17;NRAS;ITCH;GRB2;KRAS;PSEN1;SOS1;EREG

PI3K AKT Signaling in Cancer11/110 7.62E-05 4.31E-04 0 0 4.54152 43.06146 PDGFRB;CD80;HGF;PDGFB;RHOG;AKT1;GRB2;RAC1;PIK3AP1;VAV1;EREG

SARS-CoV-2 Infection20/313 8.88E-05 4.99E-04 0 0 2.81548 26.26659 RB1;YWHAE;CAV1;TYK2;YWHAZ;IL17RA;TLR1;RNF135;STING1;ZDHHC9;IRAK2;TRAF3;AKT1;TLR8;NLRP3;TLR7;PTPN6;IKBKG;TLR2;IFNAR1

Signaling by PDGFR in Disease20-May 9.51E-05 5.29E-04 0 0 13.51282 125.1327 NRAS;STAT3;GRB2;KRAS;SOS1

Signalling to RAS20-May 9.51E-05 5.29E-04 0 0 13.51282 125.1327 NRAS;RALB;GRB2;KRAS;SOS1

TCR Signaling11/113 9.74E-05 5.39E-04 0 0 4.407265 40.70871 VASP;PAK1;PTPRC;PLCG2;WAS;EVL;IKBKG;PAK2;CARD11;MALT1;RELA

Activated NTRK2 Signals Through FRS2 and FRS311-Apr 9.92E-05 5.41E-04 0 0 23.12626 213.1807 NRAS;GRB2;KRAS;SOS1

MET Activates RAP1 and RAC111-Apr 9.92E-05 5.41E-04 0 0 23.12626 213.1807 RAP1A;HGF;GRB2;RAC1

Signaling by FGFR4 in Disease11-Apr 9.92E-05 5.41E-04 0 0 23.12626 213.1807 NRAS;GRB2;KRAS;SOS1

Sensory Processing of SoundSep-77 1.02E-04 5.55E-04 0 0 5.395671 49.57575 EPS8;MYO1C;CAPZB;CAPZA1;CAPZA2;TWF2;TWF1;ATP2B1;ACTG1

Antigen Activates B Cell Receptor (BCR) Leading to Generation of Second MessengersOct-95 1.04E-04 5.64E-04 0 0 4.802027 44.02293 LYN;SH3KBP1;BLNK;BTK;PLCG2;GRB2;PTPN6;SOS1;PIK3AP1;VAV1

Peptide Ligand-Binding Receptors15/198 1.05E-04 5.66E-04 0 0 3.364136 30.80952 CCR1;CX3CR1;ANXA1;CXCR4;CX3CL1;CCRL2;CCL4;C3AR1;BDKRB2;CCL3;CCL2;ACKR3;CCR5;CCR3;CCR2

Interleukin-12 SignalingJul-46 1.13E-04 6.04E-04 0 0 7.297522 66.32725 CDC42;CNN2;CAPZA1;CFL1;TYK2;LCP1;PAK2

Signal Transduction by L121-May 1.22E-04 6.51E-04 0 0 12.66762 114.1154 ITGB1;PAK1;RAC1;VAV2;MAPK3

SARS-CoV-1 Infection13/157 1.24E-04 6.58E-04 0 0 3.696999 33.25064 RB1;YWHAE;CAV1;YWHAZ;RELA;PYCARD;ITCH;STING1;IRAK2;TRAF3;NLRP3;RIPK1;TLR7

Intracellular Signaling by Second Messengers20/321 1.25E-04 6.59E-04 0 0 2.739509 24.62038 PDGFRB;EGR1;CD80;HGF;PRKCD;PDGFB;RHOG;IL1RAP;IRAK4;ADCY7;VAV1;EREG;PPP2CB;IL1RL1;AKT1;GRB2;RAC1;PIK3AP1;FRK;MAPK3

MyD88 Cascade Initiated on Plasma MembraneOct-98 1.36E-04 7.05E-04 0 0 4.637605 41.30175 PPP2CB;MEF2C;MAPK8;IRAK2;TIFA;TRAF2;IKBKG;IRAK4;RELA;MAPK3

Toll Like Receptor 10 (TLR10) CascadeOct-98 1.36E-04 7.05E-04 0 0 4.637605 41.30175 PPP2CB;MEF2C;MAPK8;IRAK2;TIFA;TRAF2;IKBKG;IRAK4;RELA;MAPK3

Toll Like Receptor 5 (TLR5) CascadeOct-98 1.36E-04 7.05E-04 0 0 4.637605 41.30175 PPP2CB;MEF2C;MAPK8;IRAK2;TIFA;TRAF2;IKBKG;IRAK4;RELA;MAPK3

WNT5 FZD7-mediated Leishmania Damping12-Apr 1.46E-04 7.52E-04 0 0 20.23444 178.7109 MAPK8;WNT5A;CYBA;RAC1

Killing Mechanisms12-Apr 1.46E-04 7.52E-04 0 0 20.23444 178.7109 MAPK8;WNT5A;CYBA;RAC1

Muscle Contraction15/204 1.47E-04 7.52E-04 0 0 3.256327 28.74164 KCNK6;ANXA1;TPM4;TPM3;TMOD3;KCNK13;TPM1;CACNA1C;ATP1A1;SRI;ATP2B1;ACTA1;PAK1;PAK2;KCNJ2

Extracellular Matrix Organization19/300 1.49E-04 7.58E-04 0 0 2.784694 24.54668 ITGB1;TGFB1;ITGAM;ACTN1;ITGB2;PDGFB;FN1;ADAM10;PSEN1;CTSS;MMP12;ADAM17;SPP1;ITGB8;ADAM8;CD47;CAPN1;CD44;PLEC

Cytosolic Sensors of Pathogen-Associated DNAAug-64 1.54E-04 7.82E-04 0 0 5.815302 51.0512 AIM2;STING1;POLR3F;CTNNB1;RIPK1;STAT6;IKBKG;RELA

Regulation of TLR by Endogenous Ligand22-May 1.55E-04 7.85E-04 0 0 11.92185 104.5627 TLR1;TLR7;CD14;S100A8;TLR2

Negative Regulators of DDX58 IFIH1 SignalingJun-35 1.78E-04 8.92E-04 0 0 8.398707 72.5105 RNF135;CYLD;ITCH;TRAF3;UBE2K;ATG5

RHOBTB GTPase CycleJun-35 1.78E-04 8.92E-04 0 0 8.398707 72.5105 ROCK1;ACTN1;TMOD3;TWF1;DBN1;ACTG1

PIP3 Activates AKT Signaling18/281 1.92E-04 9.55E-04 0 0 2.815297 24.10046 PDGFRB;EGR1;CD80;HGF;PDGFB;RHOG;IL1RAP;IRAK4;VAV1;EREG;PPP2CB;IL1RL1;AKT1;GRB2;RAC1;PIK3AP1;FRK;MAPK3

Nephrin Family Interactions23-May 1.94E-04 9.61E-04 0 0 11.25895 96.21451 ACTN1;NCK2;IQGAP1;WASL;CD2AP

RHOBTB2 GTPase Cycle23-May 1.94E-04 9.61E-04 0 0 11.25895 96.21451 ACTN1;TMOD3;TWF1;DBN1;ACTG1

Advanced Glycosylation Endproduct Receptor Signaling13-Apr 2.07E-04 0.001013 0 0 17.98525 152.5803 LGALS3;CAPZA1;CAPZA2;MAPK3

Trafficking and Processing of Endosomal TLR13-Apr 2.07E-04 0.001013 0 0 17.98525 152.5803 UNC93B1;TLR8;TLR7;CTSS

Growth Hormone Receptor Signaling24-May 2.41E-04 0.001169 0 0 10.66583 88.86797 LYN;ADAM17;STAT3;PTPN6;MAPK3

Sema4D in Semaphorin Signaling24-May 2.41E-04 0.001169 0 0 10.66583 88.86797 ROCK1;LIMK1;RAC1;RHOC;RHOA

Gene and Protein Expression by JAK-STAT Signaling After Interleukin-12 StimulationJun-37 2.45E-04 0.001183 0 0 7.856048 65.32571 CDC42;CNN2;CAPZA1;CFL1;LCP1;PAK2

Signaling by FGFR1Jul-52 2.49E-04 0.001198 0 0 6.32257 52.46664 PPP2CB;NRAS;GRB2;KRAS;SOS1;CBL;MAPK3

CLEC7A (Dectin-1) SignalingSep-87 2.63E-04 0.001258 0 0 4.7015 38.76454 PYCARD;CLEC7A;PRKCD;CARD9;PLCG2;IKBKG;CARD11;MALT1;RELA

CLEC7A Inflammasome Pathway6-Mar 2.70E-04 0.001283 0 0 40.39545 331.9273 PYCARD;MALT1;RELA

SLC15A4 TASL-dependent IRF5 Activation6-Mar 2.70E-04 0.001283 0 0 40.39545 331.9273 TASL;IRF5;IKBKG

RHOD GTPase CycleJul-53 2.81E-04 0.001329 0 0 6.184805 50.57642 DIAPH1;CAPZB;ACTN1;CAV1;PLXNA1;ARHGAP17;DBN1

Interleukin-15 Signaling14-Apr 2.84E-04 0.001338 0 0 16.18589 132.182 IL15;STAT3;GRB2;SOS1

Inactivation of CSF3 (G-CSF) Signaling25-May 2.95E-04 0.001377 0 0 10.13202 82.36229 LYN;HCK;CUL5;STAT3;TYK2

Inflammasomes25-May 2.95E-04 0.001377 0 0 10.13202 82.36229 PYCARD;P2RX7;AIM2;NLRP3;RELA

G Alpha (Q) Signalling Events15/219 3.17E-04 0.001476 0 0 3.01455 24.28428 ANXA1;GPR65;PRKCD;PTAFR;DGKZ;ABHD12;RGS4;NRAS;BTK;BDKRB2;GRB2;KRAS;DAGLB;SOS1;MAPK3

Translocation of SLC2A4 (GLUT4) to the Plasma MembraneAug-71 3.19E-04 0.001478 0 0 5.167298 41.59583 YWHAE;MYO1C;STXBP3;SNAP23;AKT1;RAC1;YWHAZ;ACTG1

GRB2 SOS Provides Linkage to MAPK Signaling for Integrins15-Apr 3.80E-04 0.001745 0 0 14.71369 115.88 RAP1A;FN1;GRB2;SOS1

SARS-CoV-2 Targets Host Intracellular Signalling and Regulatory Pathways15-Apr 3.80E-04 0.001745 0 0 14.71369 115.88 YWHAE;CAV1;AKT1;YWHAZ

Cell Recruitment (Pro-Inflammatory Response)27-May 4.30E-04 0.001953 0 0 9.209979 71.38257 PYCARD;P2RX7;C3AR1;NLRP3;RELA

Integrin Signaling27-May 4.30E-04 0.001953 0 0 9.209979 71.38257 RAP1A;FN1;AKT1;GRB2;SOS1

Purinergic Signaling in Leishmaniasis Infection27-May 4.30E-04 0.001953 0 0 9.209979 71.38257 PYCARD;P2RX7;C3AR1;NLRP3;RELA

Generation of Second Messenger MoleculesJun-41 4.36E-04 0.001962 0 0 6.956786 53.82953 VASP;PAK1;WAS;PLCG2;EVL;PAK2

MET Promotes Cell MotilityJun-41 4.36E-04 0.001962 0 0 6.956786 53.82953 ITGB1;RAP1A;HGF;FN1;GRB2;RAC1

Spry Regulation of FGF Signaling16-Apr 4.97E-04 0.002227 0 0 13.48686 102.5982 PPP2CB;GRB2;CBL;MAPK3

Caspase Activation via Extrinsic Apoptotic Signalling Pathway28-May 5.14E-04 0.002293 0 0 8.809093 66.71876 TICAM2;RIPK1;TRAF2;CD14;APPL1

The Role of Nef in HIV-1 Replication and Disease Pathogenesis29-May 6.08E-04 0.002705 0 0 8.441615 62.50669 HCK;ELMO1;RAC1;DOCK2;PAK2

Signaling by NTRK3 (TRKC)17-Apr 6.37E-04 0.002811 0 0 12.44877 91.60165 NRAS;GRB2;KRAS;SOS1

The NLRP3 Inflammasome17-Apr 6.37E-04 0.002811 0 0 12.44877 91.60165 P2RX7;PYCARD;NLRP3;RELA

Smooth Muscle ContractionJun-44 6.44E-04 0.002828 0 0 6.406579 47.07599 PAK1;ANXA1;TPM4;TPM3;TPM1;PAK2

Cell Junction Organization10/119 6.56E-04 0.002869 0 0 3.740074 27.41422 VASP;ITGB1;ZEB2;CADM1;ACTN1;FLNA;CTNNB1;ACTG1;PLEC;LIMS1

Cross-presentation of Particulate Exogenous Antigens (Phagosomes)8-Mar 7.29E-04 0.003165 0 0 24.23478 175.0655 NCF1;CYBB;CYBA

TGFBR3 Regulates TGF-beta Signaling8-Mar 7.29E-04 0.003165 0 0 24.23478 175.0655 TGFB1;ARRB2;TGFBR1

G Alpha (I) Signalling Events18/316 7.77E-04 0.003358 0 0 2.480124 17.75941 CCR1;CX3CR1;ANXA1;PRKCD;CXCR4;ADCY7;CX3CL1;RGS4;PPP2CB;ADORA3;CCL4;C3AR1;BDKRB2;ACKR3;CCR5;CCR3;GPSM3;CCR2

Caspase Activation via Death Receptors in the Presence of Ligand18-Apr 8.04E-04 0.003435 0 0 11.55898 82.37208 TICAM2;TRAF2;RIPK1;CD14

SHC-mediated Cascade FGFR318-Apr 8.04E-04 0.003435 0 0 11.55898 82.37208 NRAS;GRB2;KRAS;SOS1

Tie2 Signaling18-Apr 8.04E-04 0.003435 0 0 11.55898 82.37208 NRAS;GRB2;KRAS;SOS1

Activated NOTCH1 Transmits Signal to the Nucleus31-May 8.36E-04 0.003534 0 0 7.79146 55.21264 ADAM17;ITCH;ADAM10;ARRB2;PSEN1

EGFR Downregulation31-May 8.36E-04 0.003534 0 0 7.79146 55.21264 CDC42;SH3KBP1;GRB2;CBL;EREG

Turbulent Flow Shear Stress Activates Signaling by PIEZO1 and Integrins in Endothelial Cells31-May 8.36E-04 0.003534 0 0 7.79146 55.21264 ITGB1;FN1;NLRP3;IKBKG;RELA

Interleukin-1 Signaling9/102 8.52E-04 0.003584 0 0 3.94015 27.85072 IL1RN;IL1R1;IRAK2;TIFA;TRAF2;IL1RAP;IKBKG;IRAK4;RELA

G-protein Beta Gamma SignallingMay-32 9.72E-04 0.004075 0 0 7.502503 52.03996 CDC42;PAK1;BTK;AKT1;RHOA

Ephrin Signaling19-Apr 9.99E-04 0.004156 0 0 10.78783 74.53421 PAK1;NCK2;RAC1;PAK2

RHO GTPases Activate CIT19-Apr 9.99E-04 0.004156 0 0 10.78783 74.53421 RAC1;RHOC;RHOA;CIT

Cargo Recognition for Clathrin-Mediated Endocytosis9/105 0.001048 0.004346 0 0 3.816431 26.18325 SH3KBP1;SYT11;WNT5A;GRB2;ADRB2;ARRB2;IL7R;CBL;EREG

TRIF-mediated Programmed Cell Death9-Mar 0.001074 0.004423 0 0 20.19462 138.0592 TICAM2;RIPK1;CD14

Integrin Cell Surface InteractionsAug-85 0.001075 0.004423 0 0 4.224746 28.87922 ITGB1;ITGAM;ITGB2;SPP1;FN1;ITGB8;CD47;CD44

TNFR1-induced NF-kappa-B Signaling PathwayMay-33 0.001123 0.004603 0 0 7.234185 49.13441 CYLD;RIPK1;TRAF2;IKBKG;TNF

GPCR Ligand Binding23/467 0.001154 0.004716 0 0 2.133608 14.43203 CX3CR1;CCR1;PTGER4;ANXA1;GPR35;GPR65;PTAFR;WNT5A;CXCR4;ADRB2;CX3CL1;ADORA2B;ADORA3;CCL4;CCRL2;C3AR1;CCL3;BDKRB2;CCL2;ACKR3;CCR5;CCR3;CCR2

FRS-mediated FGFR3 Signaling20-Apr 0.001225 0.004947 0 0 10.11307 67.81008 NRAS;GRB2;KRAS;SOS1

SHC-mediated Cascade FGFR420-Apr 0.001225 0.004947 0 0 10.11307 67.81008 NRAS;GRB2;KRAS;SOS1

Sema4D Induced Cell Migration and Growth-Cone Collapse20-Apr 0.001225 0.004947 0 0 10.11307 67.81008 ROCK1;LIMK1;RHOC;RHOA

Downstream Signaling Events of B Cell Receptor (BCR)Jul-68 0.001293 0.005205 0 0 4.660358 30.99516 NRAS;PRKCB;KRAS;IKBKG;CARD11;MALT1;RELA

EPH-ephrin Mediated Repulsion of CellsJun-51 0.001424 0.005711 0 0 5.408056 35.44667 LYN;ADAM10;RAC1;PSEN1;ACTG1;VAV2

FCERI Mediated Ca+2 Mobilization9/110 0.001457 0.005821 0 0 3.626565 23.68768 LYN;FCER1G;TEC;BTK;PLCG2;GRB2;SOS1;VAV1;VAV2

Nuclear Events Stimulated by ALK Signaling in CancerMay-35 0.001476 0.005846 0 0 6.751213 44.00836 RB1;IL10RA;STAT3;PTPN6;MAPK3

CTLA4 Inhibitory Signaling21-Apr 0.001484 0.005846 0 0 9.517696 61.98972 LYN;PPP2CB;CD80;AKT1

Negative Regulation of MET Activity21-Apr 0.001484 0.005846 0 0 9.517696 61.98972 SH3KBP1;HGF;GRB2;CBL

SHC-mediated Cascade FGFR121-Apr 0.001484 0.005846 0 0 9.517696 61.98972 NRAS;GRB2;KRAS;SOS1

MET Receptor Recycling10-Mar 0.001507 0.005893 0 0 17.30878 112.4708 HGF;GRB2;ARF6

Signal Attenuation10-Mar 0.001507 0.005893 0 0 17.30878 112.4708 GRB2;SOS1;MAPK3

Apoptotic Execution PhaseJun-52 0.001577 0.006147 0 0 5.290217 34.13353 ROCK1;PRKCD;CTNNB1;PAK2;ADD1;PLEC

Detoxification of Reactive Oxygen SpeciesMay-36 0.00168 0.006503 0 0 6.533096 41.73962 NCF1;CYBB;NOX4;CYBA;ATP7A

Striated Muscle ContractionMay-36 0.00168 0.006503 0 0 6.533096 41.73962 ACTA1;TPM4;TPM3;TMOD3;TPM1

FRS-mediated FGFR4 Signaling22-Apr 0.001779 0.006815 0 0 8.988474 56.91171 NRAS;GRB2;KRAS;SOS1

Listeria Monocytogenes Entry Into Host Cells22-Apr 0.001779 0.006815 0 0 8.988474 56.91171 SH3KBP1;CTNNB1;GRB2;CBL

Signaling by FGFR3 in Disease22-Apr 0.001779 0.006815 0 0 8.988474 56.91171 NRAS;GRB2;KRAS;SOS1

Interleukin-17 SignalingJul-72 0.001808 0.006903 0 0 4.372667 27.61484 PPP2CB;MEF2C;MAPK8;IRAK2;IKBKG;IL17RA;MAPK3

NOD1 2 Signaling PathwayMay-37 0.001904 0.007219 0 0 6.328612 39.6402 CYLD;ITCH;IRAK2;CARD9;IKBKG

RHOH GTPase CycleMay-37 0.001904 0.007219 0 0 6.328612 39.6402 PAK1;ROCK1;CAV1;PAK2;DBN1

Cellular Responses to Mechanical StimuliAug-93 0.001922 0.007238 0 0 3.825548 23.92563 ITGB1;FN1;AKT1;NLRP3;CTNNB1;IKBKG;ADCY7;RELA

Response of Endothelial Cells to Shear StressAug-93 0.001922 0.007238 0 0 3.825548 23.92563 ITGB1;FN1;AKT1;NLRP3;CTNNB1;IKBKG;ADCY7;RELA

Signaling by ROBO Receptors13/210 0.001954 0.007331 0 0 2.694981 16.81148 VASP;CAP1;CXCR4;RHOA;CDC42;PAK1;NCK2;ABL2;EVL;RAC1;PFN1;SOS1;PAK2

Interleukin-6 Signaling11-Mar 0.002034 0.007557 0 0 15.14441 93.85861 STAT3;TYK2;CBL

NOTCH4 Activation and Transmission of Signal to the Nucleus11-Mar 0.002034 0.007557 0 0 15.14441 93.85861 ADAM10;PSEN1;YWHAZ

Regulated Proteolysis of p75NTR11-Mar 0.002034 0.007557 0 0 15.14441 93.85861 ADAM17;PSEN1;RELA

Intrinsic Pathway for ApoptosisJun-55 0.002113 0.007744 0 0 4.965561 30.58704 YWHAE;MAPK8;STAT3;AKT1;YWHAZ;MAPK3

FRS-mediated FGFR1 Signaling23-Apr 0.002113 0.007744 0 0 8.51496 52.45012 NRAS;GRB2;KRAS;SOS1

IKK Complex Recruitment Mediated by RIP123-Apr 0.002113 0.007744 0 0 8.51496 52.45012 TICAM2;RIPK1;CD14;IKBKG

SHC-mediated Cascade FGFR223-Apr 0.002113 0.007744 0 0 8.51496 52.45012 NRAS;GRB2;KRAS;SOS1

Apoptotic Cleavage of Cellular ProteinsMay-38 0.00215 0.007828 0 0 6.136521 37.6932 ROCK1;PRKCD;CTNNB1;ADD1;PLEC

Signaling by FGFR1 in DiseaseMay-38 0.00215 0.007828 0 0 6.136521 37.6932 NRAS;STAT3;GRB2;KRAS;SOS1

Degradation of the Extracellular Matrix10/140 0.002255 0.008185 0 0 3.132515 19.09138 MMP12;ADAM17;FN1;SPP1;ADAM10;ADAM8;CAPN1;PSEN1;CTSS;CD44

Signaling by FGFR2Jul-75 0.00229 0.008284 0 0 4.179111 25.40598 PPP2CB;NRAS;GRB2;KRAS;SOS1;CBL;MAPK3

Platelet Aggregation (Plug Formation)May-39 0.002417 0.008717 0 0 5.955729 35.88383 RAP1A;FN1;AKT1;GRB2;SOS1

Interleukin-6 Family Signaling24-Apr 0.002487 0.008939 0 0 8.088797 48.50535 CNTFR;STAT3;TYK2;CBL

Downstream Signaling of Activated FGFR325-Apr 0.002905 0.010306 0 0 7.703221 44.99765 NRAS;GRB2;KRAS;SOS1

FRS-mediated FGFR2 Signaling25-Apr 0.002905 0.010306 0 0 7.703221 44.99765 NRAS;GRB2;KRAS;SOS1

Interleukin-7 Signaling25-Apr 0.002905 0.010306 0 0 7.703221 44.99765 HGF;STAT3;IL7R;CRLF2

TRAF6 Mediated NF-kB Activation25-Apr 0.002905 0.010306 0 0 7.703221 44.99765 RNF135;TRAF2;IKBKG;RELA

TNF Signaling Jun-59 0.003027 0.010706 0 0 4.589858 26.62178 CYLD;ADAM17;TRAF2;RIPK1;IKBKG;TNF

PCP CE PathwayJul-79 0.003079 0.010854 0 0 3.946126 22.82132 VANGL2;PRKCB;WNT5A;ARRB2;RAC1;PFN1;RHOA

ER-Phagosome PathwayJul-80 0.003305 0.011615 0 0 3.891869 22.23155 TLR1;SNAP23;BTK;IKBKG;CD14;S100A8;TLR2

RHOF GTPase CycleMay-42 0.003365 0.011761 0 0 5.47199 31.15886 DIAPH1;CAPZB;ACTN1;CAV1;SNAP23

TNFR1-induced Proapoptotic Signaling26-Apr 0.003368 0.011761 0 0 7.352697 41.86249 CYLD;RIPK1;TRAF2;TNF

p38MAPK Events13-Mar 0.003401 0.011802 0 0 12.11429 68.85407 NRAS;RALB;KRAS

NF-kB Activation Through FADD RIP-1 Pathway Mediated by Caspase-8 and -1013-Mar 0.003401 0.011802 0 0 12.11429 68.85407 RNF135;RIPK1;IKBKG

Nuclear Events (Kinase and Transcription Factor Activation)Jun-61 0.003582 0.012392 0 0 4.4225 24.9067 FOSL1;PPP2CB;EGR1;MEF2C;MAPK3;CDK5R1

Downstream Signaling of Activated FGFR427-Apr 0.003879 0.013278 0 0 7.032654 39.04715 NRAS;GRB2;KRAS;SOS1

Effects of PIP2 Hydrolysis27-Apr 0.003879 0.013278 0 0 7.032654 39.04715 ABHD12;PRKCD;DAGLB;DGKZ

Syndecan Interactions27-Apr 0.003879 0.013278 0 0 7.032654 39.04715 ITGB1;TGFB1;ACTN1;FN1

RHO GTPases Activate PKNsJun-62 0.003886 0.013278 0 0 4.343304 24.10667 YWHAE;PAK1;RAC1;RHOC;YWHAZ;RHOA

MAP Kinase ActivationJun-63 0.004209 0.014293 0 0 4.266886 23.34196 PPP2CB;MEF2C;MAPK8;IRAK2;IKBKG;MAPK3

NCAM Signaling for Neurite Out-GrowthJun-63 0.004209 0.014293 0 0 4.266886 23.34196 NRAS;GRB2;KRAS;CACNA1C;SOS1;MAPK3

DCC Mediated Attractive Signaling14-Mar 0.004251 0.014347 0 0 11.01242 60.13447 CDC42;WASL;RAC1

Regulation of TBK1, IKK? (IKBKE)-mediated Activation of IRF3, IRF714-Mar 0.004251 0.014347 0 0 11.01242 60.13447 TICAM2;TRAF3;CD14

CREB1 Phosphorylation Through NMDA Receptor-Mediated Activation of RAS Signaling28-Apr 0.004439 0.014938 0 0 6.739281 36.50813 NRAS;DLG1;KRAS;MAPK3

TAK1-dependent IKK and NF-kappa-B ActivationMay-45 0.004555 0.015279 0 0 5.060811 27.28585 IRAK2;TIFA;TRAF2;IKBKG;RELA

Class I MHC Mediated Antigen Processing & Presentation18/373 0.004713 0.015761 0 0 2.075731 11.12073 NCF1;CUL5;SNAP23;RNF19B;CYBB;CYBA;CTSS;PJA2;UBE2J1;TLR1;RNF115;ITCH;BTK;CD14;IKBKG;UBE2K;S100A8;TLR2

Downregulation of ERBB2 Signaling29-Apr 0.005052 0.016796 0 0 6.469378 34.20929 CUL5;ERBIN;AKT1;EREG

Negative Regulation of FGFR3 Signaling29-Apr 0.005052 0.016796 0 0 6.469378 34.20929 PPP2CB;GRB2;CBL;MAPK3

WNT5A-dependent Internalization of FZD415-Mar 0.005219 0.017092 0 0 10.0942 53.05001 PRKCB;WNT5A;ARRB2

Activation of BAD and Translocation to Mitochondria15-Mar 0.005219 0.017092 0 0 10.0942 53.05001 YWHAE;AKT1;YWHAZ

ERBB2 Regulates Cell Motility15-Mar 0.005219 0.017092 0 0 10.0942 53.05001 DIAPH1;RHOA;EREG

IRAK2 Mediated Activation of TAK1 Complex Upon TLR7 8 or 9 Stimulation15-Mar 0.005219 0.017092 0 0 10.0942 53.05001 TICAM2;IRAK2;CD14

Negative Regulation of FLT315-Mar 0.005219 0.017092 0 0 10.0942 53.05001 ABL2;CBL;SH2B3

TGF-beta Receptor Signaling Activates SMADsMay-47 0.005497 0.017934 0 0 4.819325 25.07767 ITGB1;TGFB1;ITGB8;CBL;TGFBR1

Beta-catenin Independent WNT Signaling9/134 0.005508 0.017934 0 0 2.926642 15.22306 VANGL2;PRKCB;WNT5A;CTNNB1;KRAS;ARRB2;RAC1;PFN1;RHOA

Activation of RAS in B Cells5-Feb 0.005613 0.017958 0 0 26.87466 139.2832 NRAS;KRAS

Arachidonate Production From DAG5-Feb 0.005613 0.017958 0 0 26.87466 139.2832 ABHD12;DAGLB

Disinhibition of SNARE Formation5-Feb 0.005613 0.017958 0 0 26.87466 139.2832 STXBP3;PRKCB

MET Activates PTPN115-Feb 0.005613 0.017958 0 0 26.87466 139.2832 HGF;GRB2

MET Interacts With TNS Proteins5-Feb 0.005613 0.017958 0 0 26.87466 139.2832 ITGB1;HGF

NOSTRIN Mediated eNOS Trafficking5-Feb 0.005613 0.017958 0 0 26.87466 139.2832 CAV1;WASL

Activation of BH3-only Proteins30-Apr 0.00572 0.018142 0 0 6.220236 32.12034 YWHAE;MAPK8;AKT1;YWHAZ

Dectin-2 Family30-Apr 0.00572 0.018142 0 0 6.220236 32.12034 LYN;FCER1G;CLEC4D;PLCG2

Downstream Signaling of Activated FGFR230-Apr 0.00572 0.018142 0 0 6.220236 32.12034 NRAS;GRB2;KRAS;SOS1

Deubiquitination14/268 0.006152 0.019459 0 0 2.249099 11.44995 TGFB1;TRAF2;ADRB2;ARRB2;RHOA;TGFBR1;RNF135;CYLD;RNF128;TRAF3;TNIP3;NLRP3;RIPK1;IKBKG

InlB-mediated Entry of Listeria Monocytogenes Into Host Cell16-Mar 0.006308 0.019727 0 0 9.317248 47.19991 SH3KBP1;GRB2;CBL

Platelet Adhesion to Exposed Collagen16-Mar 0.006308 0.019727 0 0 9.317248 47.19991 ITGB1;LYN;FCER1G

TGF-beta Receptor Signaling in EMT (Epithelial to Mesenchymal Transition)16-Mar 0.006308 0.019727 0 0 9.317248 47.19991 TGFB1;RHOA;TGFBR1

TRAF6-mediated Induction of TAK1 Complex Within TLR4 Complex16-Mar 0.006308 0.019727 0 0 9.317248 47.19991 TICAM2;IRAK2;CD14

Downstream Signaling of Activated FGFR1Apr-31 0.006443 0.019979 0 0 5.98955 30.21576 NRAS;GRB2;KRAS;SOS1

MAPK Targets Nuclear Events Mediated by MAP KinasesApr-31 0.006443 0.019979 0 0 5.98955 30.21576 PPP2CB;MAPK8;MEF2C;MAPK3

Negative Regulation of FGFR4 SignalingApr-31 0.006443 0.019979 0 0 5.98955 30.21576 PPP2CB;GRB2;CBL;MAPK3

Signaling by FGFRJul-91 0.006714 0.02076 0 0 3.380306 16.91375 PPP2CB;NRAS;GRB2;KRAS;SOS1;CBL;MAPK3

Regulation of TNFR1 SignalingMay-50 0.007156 0.022067 0 0 4.497343 22.21574 CYLD;TRAF2;RIPK1;IKBKG;TNF

Metabolism of Nitric Oxide NOS3 Activation and Regulation17-Mar 0.007524 0.022944 0 0 8.651287 42.30216 CAV1;AKT1;WASL

Platelet Sensitization by LDL17-Mar 0.007524 0.022944 0 0 8.651287 42.30216 FGR;PPP2CB;PTPN6

RIP-mediated NFkB Activation via ZBP117-Mar 0.007524 0.022944 0 0 8.651287 42.30216 RIPK1;IKBKG;RELA

TNF Receptor Superfamily (TNFSF) Members Mediating Non-Canonical NF-kB Pathway17-Mar 0.007524 0.022944 0 0 8.651287 42.30216 TRAF3;TRAF2;TNFRSF11A

Signaling by TGF-beta Receptor ComplexJul-94 0.007983 0.024278 0 0 3.26324 15.7629 ITGB1;TGFB1;ITGB8;CBL;RHOA;TGFBR1;MAPK3

Negative Regulation of FGFR1 SignalingApr-33 0.008066 0.024464 0 0 5.575905 26.87616 PPP2CB;GRB2;CBL;MAPK3

Activated NTRK2 Signals Through CDK56-Feb 0.008284 0.024652 0 0 20.15496 96.61072 RAC1;CDK5R1

Biosynthesis of Lipoxins (LX)6-Feb 0.008284 0.024652 0 0 20.15496 96.61072 ALOX5;ALOX5AP

Estrogen-stimulated Signaling Through PRKCZ6-Feb 0.008284 0.024652 0 0 20.15496 96.61072 NRAS;KRAS

Fibronectin Matrix Formation6-Feb 0.008284 0.024652 0 0 20.15496 96.61072 ITGB1;FN1

MET Activates PI3K AKT Signaling6-Feb 0.008284 0.024652 0 0 20.15496 96.61072 HGF;GRB2

SMAD2 3 Phosphorylation Motif Mutants in Cancer6-Feb 0.008284 0.024652 0 0 20.15496 96.61072 TGFB1;TGFBR1

TGFBR1 KD Mutants in Cancer6-Feb 0.008284 0.024652 0 0 20.15496 96.61072 TGFB1;TGFBR1

Activation of IRF3, IRF7 Mediated by TBK1, IKK? (IKBKE)18-Mar 0.008868 0.02631 0 0 8.07412 38.15295 TICAM2;TRAF3;CD14

Interferon Signaling14/280 0.008889 0.02631 0 0 2.146298 10.13685 EGR1;IFNGR2;PRKCD;PTAFR;STAT3;TYK2;PPP2CB;FLNA;IRF5;PTPN6;IKBKG;CD44;IFNAR1;MAPK3

Negative Regulation of FGFR2 SignalingApr-34 0.00897 0.026479 0 0 5.389765 25.40675 PPP2CB;GRB2;CBL;MAPK3

L1CAM Interactions8/120 0.009026 0.026573 0 0 2.899283 13.64889 ITGB1;SHTN1;DLG1;PAK1;RAC1;ACTG1;VAV2;MAPK3

Extra-nuclear Estrogen SignalingJun-75 0.009789 0.028745 0 0 3.522645 16.29736 NRAS;CAV1;AKT1;KRAS;EREG;MAPK3

Activation of NF-kappaB in B CellsMay-54 0.009873 0.028838 0 0 4.129365 19.06909 PRKCB;IKBKG;CARD11;MALT1;RELA

Insulin Receptor Signalling CascadeMay-54 0.009873 0.028838 0 0 4.129365 19.06909 NRAS;GRB2;KRAS;SOS1;MAPK3

Phase 4 - Resting Membrane Potential19-Mar 0.010343 0.030052 0 0 7.569099 34.6016 KCNK6;KCNK13;KCNJ2

SARS-CoV-1 Targets Host Intracellular Signalling and Regulatory Pathways19-Mar 0.010343 0.030052 0 0 7.569099 34.6016 YWHAE;CAV1;YWHAZ

Interferon Gamma SignalingJul-99 0.010479 0.030368 0 0 3.085096 14.06293 IFNGR2;PRKCD;PTAFR;IRF5;PTPN6;CD44;MAPK3

Sensory Processing of Sound by Outer Hair Cells of the CochleaMay-55 0.010649 0.03078 0 0 4.04657 18.38056 EPS8;MYO1C;TWF2;TWF1;ACTG1

Cellular Response to Chemical Stress11/202 0.010704 0.030857 0 0 2.342827 10.62978 NCF1;PRKCD;STAT3;AKT1;NOX4;CYBB;NLRP3;CCL2;CYBA;ATP7A;RELA

Signaling by WNT14/287 0.010882 0.031289 0 0 2.090504 9.450472 PRKCB;CAV1;WNT5A;ARRB2;YWHAZ;RHOA;PPP2CB;VANGL2;AKT1;CTNNB1;VPS35;KRAS;RAC1;PFN1

ROS and RNS Production in PhagocytesApr-36 0.010969 0.031457 0 0 5.052386 22.79985 NCF1;SLC11A1;CYBB;CYBA

Constitutive Signaling by NOTCH1 t(7;9)(NOTCH1 M1580 K2555) Translocation Mutant7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 ADAM17;ADAM10

Erythropoietin Activates Phospholipase C Gamma (PLCG)7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 LYN;PLCG2

IkBA Variant Leads to EDA-ID7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 IKBKG;RELA

Loss of Function of SMAD2 3 in Cancer7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 TGFB1;TGFBR1

Loss of Function of TGFBR1 in Cancer7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 TGFB1;TGFBR1

RAS Signaling Downstream of NF1 Loss-Of-Function Variants7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 NRAS;KRAS

RUNX1 Regulates Transcription of Genes Involved in Differentiation of Myeloid Cells7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 LGALS3;PRKCB

Signaling by NOTCH1 t(7;9)(NOTCH1 M1580 K2555) Translocation Mutant7-Feb 0.011412 0.032065 0 0 16.12314 72.11973 ADAM17;ADAM10

Ras Activation Upon Ca2+ Influx Through NMDA Receptor20-Mar 0.011952 0.033497 0 0 7.123493 31.53448 DLG1;NRAS;KRAS

Molecules Associated With Elastic FibresApr-37 0.012068 0.033735 0 0 4.899032 21.64014 ITGB1;TGFB1;FN1;ITGB8

ZBP1(DAI) Mediated Induction of Type I IFNs21-Mar 0.013697 0.038193 0 0 6.727398 28.86439 RIPK1;IKBKG;RELA

Non-integrin membrane-ECM InteractionsMay-59 0.01417 0.039412 0 0 3.746054 15.94566 ITGB1;TGFB1;ACTN1;PDGFB;FN1

IFNG Signaling Activates MAPKs8-Feb 0.014973 0.041029 0 0 13.43526 56.44791 IFNGR2;MAPK3

Inactivation of CDC42 and RAC18-Feb 0.014973 0.041029 0 0 13.43526 56.44791 CDC42;RAC1

Regulation of Cytoskeletal Remodeling and Cell Spreading by IPP Complex Components8-Feb 0.014973 0.041029 0 0 13.43526 56.44791 ACTN1;LIMS1

Role of ABL in ROBO-SLIT Signaling8-Feb 0.014973 0.041029 0 0 13.43526 56.44791 CAP1;ABL2

Sema4D Mediated Inhibition of Cell Attachment and Migration8-Feb 0.014973 0.041029 0 0 13.43526 56.44791 RAC1;RHOA

Signaling by TGF-beta Receptor Complex in Cancer8-Feb 0.014973 0.041029 0 0 13.43526 56.44791 TGFB1;TGFBR1

Factors Involved in Megakaryocyte Development and Platelet Production9/158 0.015297 0.041812 0 0 2.452197 10.2504 CDC42;CAPZB;KIF5B;MICAL1;CAPZA1;CAPZA2;RAC1;DOCK2;SH2B3

Deregulated CDK5 Triggers Multiple Neurodegenerative Pathways in Alzheimer's Disease Models22-Mar 0.015579 0.042166 0 0 6.372998 26.52339 YWHAE;CAPN1;CDK5R1

ERK MAPK Targets22-Mar 0.015579 0.042166 0 0 6.372998 26.52339 PPP2CB;MEF2C;MAPK3

JNK (c-Jun Kinases) Phosphorylation and Activation Mediated by Activated Human TAK122-Mar 0.015579 0.042166 0 0 6.372998 26.52339 MAPK8;IRAK2;IKBKG

Neurodegenerative Diseases22-Mar 0.015579 0.042166 0 0 6.372998 26.52339 YWHAE;CAPN1;CDK5R1

Signaling by TGFB Family Members9/161 0.017093 0.046056 0 0 2.403426 9.779766 ITGB1;TGFB1;ITGB8;PSEN1;ARRB2;CBL;RHOA;TGFBR1;MAPK3

RSV-host Interactions7/109 0.017099 0.046056 0 0 2.781203 11.31592 CX3CR1;CUL5;TLR7;CD14;TYK2;IFNAR1;TLR2

Azathioprine ADME23-Mar 0.017599 0.047286 0 0 6.054037 24.45786 RAC1;VAV1;VAV2

Signaling by FGFR in DiseaseMay-63 0.018397 0.049312 0 0 3.486988 13.93246 NRAS;STAT3;GRB2;KRAS;SOS1

RND1 GTPase CycleApr-42 0.018608 0.049757 0 0 4.25333 16.94593 CCDC88A;VANGL2;CAV1;PLXNA1

Interleukin-23 Signaling9-Feb 0.018945 0.050292 0 0 11.51535 45.67247 STAT3;TYK2

RHO GTPases Activate Rhotekin and Rhophilins9-Feb 0.018945 0.050292 0 0 11.51535 45.67247 RHOC;RHOA

Synthesis of 5-Eicosatetraenoic Acids9-Feb 0.018945 0.050292 0 0 11.51535 45.67247 ALOX5;ALOX5AP

Platelet HomeostasisJun-87 0.019298 0.051107 0 0 2.99892 11.83905 FGR;P2RX7;PPP2CB;PTPN6;SRI;ATP2B1

Estrogen-dependent Nuclear Events Downstream of ESR-membrane Signaling24-Mar 0.019758 0.051952 0 0 5.765454 22.62489 AKT1;EREG;MAPK3

Other Interleukin Signaling24-Mar 0.019758 0.051952 0 0 5.765454 22.62489 CSF1R;IL10RB;TYK2

RAS Processing24-Mar 0.019758 0.051952 0 0 5.765454 22.62489 NRAS;ZDHHC9;KRAS

Negative Regulation of MAPK PathwayApr-43 0.020134 0.05269 0 0 4.144058 16.18403 PPP2CB;NRAS;KRAS;MAPK3

Signaling by FGFR2 in DiseaseApr-43 0.020134 0.05269 0 0 4.144058 16.18403 NRAS;GRB2;KRAS;SOS1

TNFR2 Non-Canonical NF-kB PathwayJun-88 0.0203 0.053 0 0 2.962195 11.54409 TRAF3;TNFSF13;TRAF2;TNFRSF11A;TNFRSF1B;TNF

Immunoregulatory Interactions Between a Lymphoid and a non-Lymphoid Cell11/223 0.02088 0.054387 0 0 2.108461 8.157534 LILRA6;ITGB1;CD200R1;TYROBP;CD300A;ITGB2;SLAMF7;CD300LD;ULBP1;CD200;LILRA5

Elastic Fibre FormationApr-44 0.021734 0.056478 0 0 4.040249 15.46958 ITGB1;TGFB1;FN1;ITGB8

Defective Intrinsic Pathway for Apoptosis25-Mar 0.022056 0.057046 0 0 5.503106 20.98985 YWHAE;CAPN1;CDK5R1

Regulation of IFNA IFNB Signaling25-Mar 0.022056 0.057046 0 0 5.503106 20.98985 PTPN6;TYK2;IFNAR1

Activation of the AP-1 Family of Transcription Factors10-Feb 0.023304 0.059442 0 0 10.07541 37.87463 MAPK8;MAPK3

HuR (ELAVL1) Binds and Stabilizes mRNA10-Feb 0.023304 0.059442 0 0 10.07541 37.87463 PRKCD;TNFSF13

MAPK3 (ERK1) Activation10-Feb 0.023304 0.059442 0 0 10.07541 37.87463 TYK2;MAPK3

RUNX3 Regulates p14-ARF10-Feb 0.023304 0.059442 0 0 10.07541 37.87463 TGFB1;KRAS

STAT5 Activation Downstream of FLT3 ITD Mutants10-Feb 0.023304 0.059442 0 0 10.07541 37.87463 NOX4;GRB2

Thyroxine Biosynthesis10-Feb 0.023304 0.059442 0 0 10.07541 37.87463 DUOX1;DUOX2

Interleukin-20 Family Signaling26-Mar 0.024493 0.062331 0 0 5.26357 19.52446 IL10RB;STAT3;TYK2

CASP8 Activity Is Inhibited11-Feb 0.028031 0.070524 0 0 8.955464 32.01079 RIPK1;TRAF2

Dimerization of Procaspase-811-Feb 0.028031 0.070524 0 0 8.955464 32.01079 RIPK1;TRAF2

Interleukin-27 Signaling11-Feb 0.028031 0.070524 0 0 8.955464 32.01079 STAT3;TYK2

Mucopolysaccharidoses11-Feb 0.028031 0.070524 0 0 8.955464 32.01079 NAGLU;GUSB

Regulation by c-FLIP11-Feb 0.028031 0.070524 0 0 8.955464 32.01079 RIPK1;TRAF2

Antimicrobial PeptidesJun-95 0.028314 0.071075 0 0 2.72823 9.724464 TLR1;SLC11A1;ATP7A;S100A8;CCR2;TLR2

G Alpha (Z) Signalling EventsApr-48 0.028899 0.072215 0 0 3.672199 13.0141 RGS4;PRKCB;PRKCD;ADCY7

IRS-mediated SignallingApr-48 0.028899 0.072215 0 0 3.672199 13.0141 NRAS;GRB2;KRAS;SOS1

Platelet Calcium Homeostasis28-Mar 0.029786 0.074263 0 0 4.841988 17.01341 P2RX7;SRI;ATP2B1

Signaling by TGFBR3Apr-49 0.030884 0.076828 0 0 3.59041 12.48574 TGFB1;ARRB2;PSEN1;TGFBR1

EPHA-mediated Growth Cone Collapse29-Mar 0.03264 0.079322 0 0 4.655518 15.93224 LYN;ROCK1;RHOA

Myogenesis 29-Mar 0.03264 0.079322 0 0 4.655518 15.93224 CDC42;MEF2C;CTNNB1

ALK Mutants Bind TKIs12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 HIP1;FN1

Binding and Entry of HIV Virion12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 CXCR4;CCR5

Caspase-mediated Cleavage of Cytoskeletal Proteins12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 ADD1;PLEC

Defective RIPK1-mediated Regulated Necrosis12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 RIPK1;TRAF2

Frs2-mediated Activation12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 RAP1A;MAPK3

GP1b-IX-V Activation Signalling12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 FLNA;YWHAZ

Hyaluronan Uptake and Degradation12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 GUSB;CD44

Interleukin-35 Signalling12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 STAT3;TYK2

PECAM1 Interactions12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 LYN;PTPN6

Reduction of Cytosolic Ca++ Levels12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 ATP2B1;SRI

Regulation of Localization of FOXO Transcription Factors12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 AKT1;YWHAZ

SUMOylation of Immune Response Proteins12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 IKBKG;RELA

Signaling by LTK12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 GRB2;SOS1

Specification of Primordial Germ Cells12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 PDPN;CXCR4

Tandem Pore Domain Potassium Channels12-Feb 0.033104 0.079322 0 0 8.059504 27.46749 KCNK6;KCNK13

Signaling by NOTCH1May-74 0.034044 0.081396 0 0 2.929434 9.901804 ADAM17;ITCH;ADAM10;ARRB2;PSEN1

MET Activates PTK2 Signaling30-Mar 0.035631 0.085007 0 0 4.482862 14.94831 ITGB1;HGF;FN1

COPI-independent Golgi-to-ER Retrograde TrafficApr-52 0.03731 0.088631 0 0 3.365491 11.06742 CAPZB;CAPZA1;CAPZA2;PAFAH1B1

IRS-related Events Triggered by IGF1RApr-52 0.03731 0.088631 0 0 3.365491 11.06742 NRAS;GRB2;KRAS;SOS1

Regulation of mRNA Stability by Proteins That Bind AU-rich ElementsMay-76 0.037562 0.089039 0 0 2.846622 9.341928 ZFP36;PRKCD;TNFSF13;AKT1;YWHAZ

eNOS Activation13-Feb 0.038505 0.090308 0 0 7.326446 23.86197 CAV1;AKT1

Chk1 Chk2(Cds1) Mediated Inactivation of Cyclin B Cdk1 Complex13-Feb 0.038505 0.090308 0 0 7.326446 23.86197 YWHAE;YWHAZ

ERKs Are Inactivated13-Feb 0.038505 0.090308 0 0 7.326446 23.86197 PPP2CB;MAPK3

Inhibition of Replication Initiation of Damaged DNA by RB1 E2F113-Feb 0.038505 0.090308 0 0 7.326446 23.86197 RB1;PPP2CB

TRAF6 Mediated IRF7 Activation in TLR7 8 or 9 Signaling13-Feb 0.038505 0.090308 0 0 7.326446 23.86197 TLR7;IRAK4

Disassembly of the Destruction Complex and Recruitment of AXIN to the Membrane31-Mar 0.038758 0.090709 0 0 4.322538 14.05005 PPP2CB;CAV1;CTNNB1

Cardiac Conduction7/130 0.039603 0.092311 0 0 2.303868 7.438837 KCNK6;KCNK13;CACNA1C;ATP1A1;SRI;ATP2B1;KCNJ2

IGF1R Signaling CascadeApr-53 0.03961 0.092311 0 0 3.296638 10.6438 NRAS;GRB2;KRAS;SOS1

Diseases of Programmed Cell DeathMay-78 0.041295 0.095836 0 0 2.768348 8.822745 YWHAE;TRAF2;RIPK1;CAPN1;CDK5R1

Interferon Alpha Beta SignalingMay-78 0.041295 0.095836 0 0 2.768348 8.822745 EGR1;IRF5;PTPN6;TYK2;IFNAR1

Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)Apr-54 0.041988 0.096909 0 0 3.230539 10.24197 NRAS;GRB2;KRAS;SOS1

Nuclear Signaling by ERBB4Mar-32 0.04202 0.096909 0 0 4.173271 13.22763 ADAM17;PSEN1;EREG

Regulation of Necroptotic Cell DeathMar-32 0.04202 0.096909 0 0 4.173271 13.22763 ITCH;RIPK1;TRAF2

Respiratory Syncytial Virus Infection Pathway7/133 0.043901 0.101036 0 0 2.248666 7.02893 CX3CR1;CUL5;TLR7;CD14;TYK2;IFNAR1;TLR2

Prolonged ERK Activation Events14-Feb 0.044214 0.101126 0 0 6.715565 20.9439 RAP1A;MAPK3

Regulation of IFNG Signaling14-Feb 0.044214 0.101126 0 0 6.715565 20.9439 IFNGR2;PTPN6

SEMA3A-Plexin Repulsion Signaling by Inhibiting Integrin Adhesion14-Feb 0.044214 0.101126 0 0 6.715565 20.9439 PLXNA1;RAC1

Ion Transport by P-type ATPasesApr-55 0.044446 0.101448 0 0 3.167033 9.860462 ATP1A1;SRI;ATP2B1;ATP7A

MAPK6 MAPK4 SignalingMay-80 0.045245 0.102846 0 0 2.694248 8.340483 CDC42;PAK1;CDC42EP2;RAC1;PAK2

Post NMDA Receptor Activation EventsMay-80 0.045245 0.102846 0 0 2.694248 8.340483 NRAS;DLG1;KRAS;RAC1;MAPK3

Integration of Energy Metabolism6/108 0.048183 0.1093 0 0 2.378922 7.214673 PPP2CB;MARCKS;RAP1A;CACNA1C;IQGAP1;ADCY7

RAF ActivationMar-34 0.048942 0.11057 0 0 3.903627 11.77767 PPP2CB;NRAS;KRAS

RIPK1-mediated Regulated NecrosisMar-34 0.048942 0.11057 0 0 3.903627 11.77767 ITCH;RIPK1;TRAF2

Signaling by Insulin ReceptorMay-82 0.049413 0.111173 0 0 2.623998 7.891799 NRAS;GRB2;KRAS;SOS1;MAPK3

p130Cas Linkage to MAPK Signaling for Integrins15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 RAP1A;FN1

CTNNB1 S33 Mutants Aren'T Phosphorylated15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 PPP2CB;CTNNB1

CTNNB1 S37 Mutants Aren'T Phosphorylated15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 PPP2CB;CTNNB1

CTNNB1 S45 Mutants Aren'T Phosphorylated15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 PPP2CB;CTNNB1

CTNNB1 T41 Mutants Aren'T Phosphorylated15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 PPP2CB;CTNNB1

Constitutive Signaling by NOTCH1 HD Domain Mutants15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 ADAM17;ADAM10

Signaling by CTNNB1 Phospho-Site Mutants15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 PPP2CB;CTNNB1

Signaling by GSK3beta Mutants15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 PPP2CB;CTNNB1

Signaling by NOTCH1 HD Domain Mutants in Cancer15-Feb 0.050213 0.111173 0 0 6.198665 18.54313 ADAM17;ADAM10

Mitotic Prophase6/111 0.053739 0.118741 0 0 2.310595 6.755296 RB1;PPP2CB;PRKCB;NEK7;MCPH1;MAPK3

Adherens Junctions InteractionsApr-59 0.055066 0.121431 0 0 2.9361 8.512397 ZEB2;CADM1;CTNNB1;ACTG1

CRMPs in Sema3A Signaling16-Feb 0.056486 0.12309 0 0 5.755608 16.54029 PLXNA1;CDK5R1

NRIF Signals Cell Death From the Nucleus16-Feb 0.056486 0.12309 0 0 5.755608 16.54029 MAPK8;PSEN1

Nucleotide-like (Purinergic) Receptors16-Feb 0.056486 0.12309 0 0 5.755608 16.54029 ADORA2B;ADORA3

PI3K Events in ERBB2 Signaling16-Feb 0.056486 0.12309 0 0 5.755608 16.54029 GRB2;EREG

Rap1 Signalling16-Feb 0.056486 0.12309 0 0 5.755608 16.54029 RAP1A;YWHAZ

STING Mediated Induction of Host Immune Responses16-Feb 0.056486 0.12309 0 0 5.755608 16.54029 STING1;STAT6

Evasion by RSV of Host Interferon ResponsesMar-37 0.060294 0.130977 0 0 3.558641 9.994518 CUL5;TYK2;IFNAR1

Bacterial Infection Pathways7/143 0.060342 0.130977 0 0 2.082249 5.846392 SH3KBP1;CTNNB1;GRB2;CBL;CORO1A;TLR2;MAPK3

Neurotransmitter Receptors and Postsynaptic Signal Transmission9/204 0.061979 0.134268 0 0 1.869279 5.198387 NRAS;DLG1;PRKCB;NPTN;KRAS;RAC1;ADCY7;KCNJ2;MAPK3

Beta-catenin Phosphorylation Cascade17-Feb 0.063014 0.135187 0 0 5.371625 14.84932 PPP2CB;CTNNB1

GAB1 Signalosome17-Feb 0.063014 0.135187 0 0 5.371625 14.84932 GRB2;EREG

Hyaluronan Metabolism17-Feb 0.063014 0.135187 0 0 5.371625 14.84932 GUSB;CD44

IL-6-type Cytokine Receptor Ligand Interactions17-Feb 0.063014 0.135187 0 0 5.371625 14.84932 CNTFR;TYK2

KSRP (KHSRP) Binds and Destabilizes mRNA17-Feb 0.063014 0.135187 0 0 5.371625 14.84932 AKT1;YWHAZ

Beta DefensinsMar-39 0.068483 0.146352 0 0 3.360594 9.010345 TLR1;CCR2;TLR2

NGF-stimulated TranscriptionMar-39 0.068483 0.146352 0 0 3.360594 9.010345 FOSL1;EGR1;CDK5R1

Formation of Definitive Endoderm18-Feb 0.069782 0.147703 0 0 5.03564 13.40677 CXCR4;CTNNB1

Metabolism of Amine-Derived Hormones18-Feb 0.069782 0.147703 0 0 5.03564 13.40677 DUOX1;DUOX2

Regulation of NF-kappa B Signaling18-Feb 0.069782 0.147703 0 0 5.03564 13.40677 TRAF2;IKBKG

Signaling by Cytosolic FGFR1 Fusion Mutants18-Feb 0.069782 0.147703 0 0 5.03564 13.40677 STAT3;GRB2

TRAF3-dependent IRF Activation Pathway18-Feb 0.069782 0.147703 0 0 5.03564 13.40677 RNF135;TRAF3

Activation of NMDA Receptors and Postsynaptic EventsMay-93 0.076236 0.161056 0 0 2.294699 5.906374 NRAS;DLG1;KRAS;RAC1;MAPK3

Biosynthesis of Specialized Proresolving Mediators (SPMs)19-Feb 0.076775 0.161578 0 0 4.739183 12.16489 ALOX5;ALOX5AP

TICAM1, RIP1-mediated IKK Complex Recruitment19-Feb 0.076775 0.161578 0 0 4.739183 12.16489 RIPK1;IKBKG

RET SignalingMar-41 0.077145 0.161742 0 0 3.183393 8.156058 DOK1;GRB2;SOS1

Transcriptional Regulation by VENTXMar-41 0.077145 0.161742 0 0 3.183393 8.156058 CSF1R;CTNNB1;RELA

Deactivation of the Beta-Catenin Transactivating ComplexMar-42 0.081648 0.170859 0 0 3.101609 7.77057 AKT1;CTNNB1;YWHAZ

Role of LAT2 NTAL LAB on Calcium MobilizationMay-95 0.081815 0.170884 0 0 2.243474 5.61609 LAT2;LYN;FCER1G;GRB2;SOS1

G Beta Gamma Signalling Through CDC4220-Feb 0.083978 0.174743 0 0 4.475666 11.08714 CDC42;PAK1

Synthesis of Leukotrienes (LT) and Eoxins (EX)20-Feb 0.083978 0.174743 0 0 4.475666 11.08714 ALOX5;ALOX5AP

RND2 GTPase CycleMar-43 0.086262 0.179159 0 0 3.023913 7.409701 VANGL2;CAV1;KCTD13

Host Interactions of HIV Factors6/126 0.087122 0.180606 0 0 2.020208 4.930219 HCK;CUL5;ELMO1;RAC1;DOCK2;PAK2

Netrin-1 SignalingMar-44 0.090983 0.188259 0 0 2.950008 7.071401 CDC42;WASL;RAC1

G Alpha (S) Signalling Events7/158 0.091249 0.188366 0 0 1.873951 4.48655 ITGB1;PTGER4;ADORA2B;FN1;ADRB2;ARRB2;ADCY7

Interleukin-37 Signaling21-Feb 0.091376 0.188366 0 0 4.239887 10.14511 STAT3;PTPN6

Ub-specific Processing Proteases8/190 0.09296 0.191277 0 0 1.777737 4.223164 CYLD;RNF128;RIPK1;TRAF2;ADRB2;ARRB2;IKBKG;TGFBR1

Anti-inflammatory Response Favouring Leishmania Parasite Infection7/159 0.093576 0.19183 0 0 1.861526 4.409928 LYN;FGR;HCK;ADAM17;ADORA2B;PLCG2;ADCY7

Leishmania Parasite Growth and Survival7/159 0.093576 0.19183 0 0 1.861526 4.409928 LYN;FGR;HCK;ADAM17;ADORA2B;PLCG2;ADCY7

GPER1 SignalingMar-45 0.09581 0.195686 0 0 2.879621 6.753831 ITGB1;FN1;ADCY7

TBC RABGAPsMar-45 0.09581 0.195686 0 0 2.879621 6.753831 RABGEF1;RAB7B;ARF6

Signaling by NOTCH4Apr-72 0.097989 0.199767 0 0 2.3732 5.512717 AKT1;ADAM10;PSEN1;YWHAZ

E2F Mediated Regulation of DNA Replication22-Feb 0.098955 0.200629 0 0 4.027686 9.316392 RB1;PPP2CB

Early Phase of HIV Life Cycle22-Feb 0.098955 0.200629 0 0 4.027686 9.316392 CXCR4;CCR5

NPAS4 Regulates Expression of Target Genes22-Feb 0.098955 0.200629 0 0 4.027686 9.316392 CDK5R1;MAPK3

Cyclin D Associated Events in G1Mar-47 0.105767 0.213657 0 0 2.748447 6.174431 RB1;LYN;PPP2CB

G1 Phase Mar-47 0.105767 0.213657 0 0 2.748447 6.174431 RB1;LYN;PPP2CB

Activated TAK1 Mediates P38 MAPK Activation23-Feb 0.106703 0.214375 0 0 3.835695 8.583141 IRAK2;IKBKG

RAF-independent MAPK1 3 Activation23-Feb 0.106703 0.214375 0 0 3.835695 8.583141 TYK2;MAPK3

RHOBTB1 GTPase Cycle23-Feb 0.106703 0.214375 0 0 3.835695 8.583141 ROCK1;DBN1

CD28 Dependent PI3K Akt Signaling24-Feb 0.114608 0.2284 0 0 3.661157 7.930949 CD80;AKT1

HS-GAG Degradation24-Feb 0.114608 0.2284 0 0 3.661157 7.930949 NAGLU;GUSB

RUNX2 Regulates Osteoblast Differentiation24-Feb 0.114608 0.2284 0 0 3.661157 7.930949 RB1;MAPK3

Biosynthesis of E-series 18(S)-resolvins5-Jan 0.115748 0.2284 0 0 10.0567 21.68571 ALOX5

Diseases of Mismatch Repair (MMR)5-Jan 0.115748 0.2284 0 0 10.0567 21.68571 PMS2

IRAK4 Deficiency (TLR5)5-Jan 0.115748 0.2284 0 0 10.0567 21.68571 IRAK4

LRR FLII-interacting Protein 1 (LRRFIP1) Activates Type I IFN Production5-Jan 0.115748 0.2284 0 0 10.0567 21.68571 CTNNB1

MECP2 Regulates Transcription Factors5-Jan 0.115748 0.2284 0 0 10.0567 21.68571 MEF2C

NTRK2 Activates RAC15-Jan 0.115748 0.2284 0 0 10.0567 21.68571 RAC1

Reelin Signalling Pathway5-Jan 0.115748 0.2284 0 0 10.0567 21.68571 SH3KBP1

Defensins Mar-49 0.11611 0.228707 0 0 2.628679 5.660129 TLR1;CCR2;TLR2

Post-translational Protein Phosphorylation5/107 0.119599 0.235161 0 0 1.978313 4.201173 LGALS1;AHSG;FN1;SPP1;ADAM10

Regulation of Insulin SecretionApr-78 0.121798 0.239049 0 0 2.180105 4.589975 MARCKS;RAP1A;CACNA1C;IQGAP1

Basigin Interactions25-Feb 0.122656 0.239049 0 0 3.501797 7.348082 ITGB1;CAV1

G Beta Gamma Signalling Through PI3Kgamma25-Feb 0.122656 0.239049 0 0 3.501797 7.348082 AKT1;RHOA

NOTCH2 Activation and Transmission of Signal to the Nucleus25-Feb 0.122656 0.239049 0 0 3.501797 7.348082 ADAM10;PSEN1

NOTCH3 Activation and Transmission of Signal to the Nucleus25-Feb 0.122656 0.239049 0 0 3.501797 7.348082 ADAM10;PSEN1

Downregulation of TGF-beta Receptor Signaling26-Feb 0.130836 0.253208 0 0 3.355716 6.824896 TGFB1;TGFBR1

Miscellaneous Transport and Binding Events26-Feb 0.130836 0.253208 0 0 3.355716 6.824896 ADD1;ADD2

Synthesis of IP3 and IP4 in the Cytosol26-Feb 0.130836 0.253208 0 0 3.355716 6.824896 INPPL1;PLCG2

WNT Ligand Biogenesis and Trafficking26-Feb 0.130836 0.253208 0 0 3.355716 6.824896 WNT5A;VPS35

Biosynthesis of EPA-derived SPMs6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 ALOX5

FLT3 Signaling Through SRC Family Kinases6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 HCK

MET Receptor Activation6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 HGF

Metal Sequestration by Antimicrobial Proteins6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 S100A8

NADE Modulates Death Signalling6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 YWHAE

NFE2L2 Regulating Inflammation Associated Genes6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 CCL2

Negative Feedback Regulation of MAPK Pathway6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 MAPK3

RUNX3 Regulates Immune Response and Cell Migration6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 SPP1

SARS-CoV-1-mediated Effects on Programmed Cell Death6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 RIPK1

TLR3-mediated TICAM1-dependent Programmed Cell Death6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 RIPK1

TNFR1-mediated Ceramide Production6-Jan 0.13724 0.260592 0 0 8.044948 15.97745 TNF

Synthesis of PIPs at the Plasma MembraneMar-53 0.137854 0.261309 0 0 2.417888 4.791188 PLEKHA1;INPPL1;PI4K2A

Cardiogenesis27-Feb 0.139137 0.26329 0 0 3.221322 6.3534 MEF2C;CTNNB1

Ion HomeostasisMar-54 0.143493 0.27107 0 0 2.370357 4.601969 ATP1A1;SRI;ATP2B1

PI MetabolismApr-84 0.14781 0.278749 0 0 2.015975 3.854197 PLEKHA1;INPPL1;TNFAIP8L2;PI4K2A

FCERI Mediated NF-kB Activation6/147 0.14892 0.280364 0 0 1.717465 3.270648 LYN;FCER1G;IKBKG;CARD11;MALT1;RELA

Regulation of RAS by GAPsMar-55 0.149208 0.280429 0 0 2.324654 4.42246 NRAS;RASA1;KRAS

HSP90 Chaperone Cycle for Steroid Hormone Receptors (SHR) in the Presence of LigandMar-56 0.154994 0.285245 0 0 2.280675 4.252022 CAPZB;CAPZA1;CAPZA2

TNFs Bind Their Physiological ReceptorsFeb-29 0.15606 0.285245 0 0 2.9824 5.539842 TNFSF13;TNFRSF1B

TRAF6 Mediated IRF7 ActivationFeb-29 0.15606 0.285245 0 0 2.9824 5.539842 RNF135;TRAF2

Transcriptional Regulation by RUNX3Apr-86 0.156922 0.285245 0 0 1.966603 3.642156 TGFB1;SPP1;CTNNB1;KRAS

ARMS-mediated Activation7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 RAP1A

Activated NTRK2 Signals Through FYN7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 RAC1

Activated NTRK2 Signals Through PI3K7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 GRB2

Activation of NIMA Kinases NEK9, NEK6, NEK77-Jan 0.158212 0.285245 0 0 6.70378 12.36058 NEK7

Activation of RAC1 Downstream of NMDARs7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 RAC1

CDH11 Homotypic and Heterotypic Interactions7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 CTNNB1

DEx H-box Helicases Activate Type I IFN and Inflammatory Cytokines Production7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 RELA

Erythropoietin Activates STAT57-Jan 0.158212 0.285245 0 0 6.70378 12.36058 LYN

FLT3 Signaling by CBL Mutants7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 CBL

Interleukin-36 Pathway7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 IL1RAP

Nectin Necl Trans Heterodimerization7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 CADM1

NrCAM Interactions7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 DLG1

PP2A-mediated Dephosphorylation of Key Metabolic Factors7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 PPP2CB

PTK6 Promotes HIF1A Stabilization7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 GPNMB

RSK Activation 7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 MAPK3

RUNX3 Regulates CDKN1A Transcription7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 TGFB1

Regulation of CDH19 Expression and Function7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 CTNNB1

Replication of the SARS-CoV-1 Genome7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 RB1

Replication of the SARS-CoV-2 Genome7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 RB1

STAT5 Activation7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 GRB2

Signaling by LTK in Cancer7-Jan 0.158212 0.285245 0 0 6.70378 12.36058 MAPK3

PD-1 SignalingFeb-30 0.164663 0.294954 0 0 2.875738 5.187419 PTPN6;PDCD1

Regulation of CDH11 Expression and FunctionFeb-30 0.164663 0.294954 0 0 2.875738 5.187419 ZEB2;CTNNB1

Signaling by ALKFeb-30 0.164663 0.294954 0 0 2.875738 5.187419 STAT3;PTPN6

Surfactant MetabolismFeb-30 0.164663 0.294954 0 0 2.875738 5.187419 ADORA2B;CSF2RA

Constitutive Signaling by NOTCH1 HD+PEST Domain MutantsMar-58 0.16677 0.296332 0 0 2.197516 3.936053 ADAM17;ADAM10;PSEN1

Constitutive Signaling by NOTCH1 PEST Domain MutantsMar-58 0.16677 0.296332 0 0 2.197516 3.936053 ADAM17;ADAM10;PSEN1

Signaling by NOTCH1 HD+PEST Domain Mutants in CancerMar-58 0.16677 0.296332 0 0 2.197516 3.936053 ADAM17;ADAM10;PSEN1

Signaling by NOTCH1 PEST Domain Mutants in CancerMar-58 0.16677 0.296332 0 0 2.197516 3.936053 ADAM17;ADAM10;PSEN1

Signaling by NOTCH1 in CancerMar-58 0.16677 0.296332 0 0 2.197516 3.936053 ADAM17;ADAM10;PSEN1

FCGR3A-mediated IL10 Synthesis5/121 0.172096 0.305305 0 0 1.738297 3.058888 LYN;FGR;HCK;PLCG2;ADCY7

FGFR1 Mutant Receptor ActivationFeb-31 0.173346 0.305563 0 0 2.776432 4.865607 STAT3;GRB2

Glutamate Binding, Activation of AMPA Receptors and Synaptic PlasticityFeb-31 0.173346 0.305563 0 0 2.776432 4.865607 DLG1;PRKCB

RUNX2 Regulates Bone DevelopmentFeb-31 0.173346 0.305563 0 0 2.776432 4.865607 RB1;MAPK3

Trafficking of AMPA ReceptorsFeb-31 0.173346 0.305563 0 0 2.776432 4.865607 DLG1;PRKCB

RAB GEFs Exchange GTP for GDP on RABsApr-90 0.175744 0.30592 0 0 1.874747 3.259667 YWHAE;RABGEF1;AKT1;RAB7B

Binding of TCF LEF CTNNB1 to Target Gene Promoters8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 CTNNB1

Biosynthesis of Maresins8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 ALOX5

Defective CSF2RA Causes SMDP48-Jan 0.178674 0.30592 0 0 5.745803 9.895373 CSF2RA

Defective CSF2RB Causes SMDP58-Jan 0.178674 0.30592 0 0 5.745803 9.895373 CSF2RA

Inhibition of Signaling by Overexpressed EGFR8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 EREG

Insulin-like Growth Factor-2 mRNA Binding Proteins (IGF2BPs IMPs VICKZs) Bind RNA8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 CD44

Interleukin-18 Signaling8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 ALOX5

Noncanonical Activation of NOTCH38-Jan 0.178674 0.30592 0 0 5.745803 9.895373 PSEN1

RUNX1 Regulates Transcription of Genes Involved in Differentiation of Keratinocytes8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 SOCS4

RUNX2 Regulates Genes Involved in Cell Migration8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 AKT1

RUNX3 Regulates WNT Signaling8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 CTNNB1

Regulation of NFE2L2 Gene Expression8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 RELA

Release of Hh-Np From the Secreting Cell8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 ADAM17

SARS-CoV-1 Genome Replication and Transcription8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 RB1

SARS-CoV-2 Genome Replication and Transcription8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 RB1

Signaling by Overexpressed Wild-Type EGFR in Cancer8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 EREG

Synthesis of UDP-N-acetyl-glucosamine8-Jan 0.178674 0.30592 0 0 5.745803 9.895373 NAGK

GABA Receptor ActivationMar-60 0.178799 0.30592 0 0 2.120192 3.649901 NPTN;ADCY7;KCNJ2

Rab Regulation of Trafficking5/123 0.180233 0.307898 0 0 1.708658 2.927791 YWHAE;RABGEF1;AKT1;RAB7B;ARF6

Downstream TCR SignalingApr-91 0.180566 0.307992 0 0 1.853102 3.171877 IKBKG;CARD11;MALT1;RELA

Respiratory Syncytial Virus (RSV) Attachment and EntryFeb-32 0.182101 0.30918 0 0 2.683747 4.570944 CX3CR1;CD14

Thrombin Signalling Through Proteinase Activated Receptors (PARs)Feb-32 0.182101 0.30918 0 0 2.683747 4.570944 ARRB2;MAPK3

Transcriptional Regulation of Pluripotent Stem CellsFeb-32 0.182101 0.30918 0 0 2.683747 4.570944 STAT3;FOXP1

Regulation of IGF Transport and Uptake by Insulin-like Growth Factor Binding Proteins (IGFBPs)5/124 0.184355 0.312528 0 0 1.694212 2.864729 LGALS1;AHSG;FN1;SPP1;ADAM10

Regulated NecrosisMar-61 0.1849 0.312972 0 0 2.08353 3.516878 ITCH;TRAF2;RIPK1

Cell-cell Junction OrganizationApr-92 0.185432 0.313394 0 0 1.83195 3.086962 ZEB2;CADM1;CTNNB1;ACTG1

HIV Infection8/227 0.18915 0.319191 0 0 1.474561 2.455461 HCK;CUL5;ELMO1;CXCR4;RAC1;CCR5;DOCK2;PAK2

Regulation of Expression and Function of Type II Classical CadherinsFeb-33 0.190919 0.321197 0 0 2.597041 4.300453 ZEB2;CTNNB1

Regulation of Homotypic Cell-Cell AdhesionFeb-33 0.190919 0.321197 0 0 2.597041 4.300453 ZEB2;CTNNB1

MHC Class II Antigen Presentation5/126 0.192701 0.323702 0 0 1.666037 2.743323 CAPZB;KIF5B;CAPZA1;CAPZA2;CTSS

Ca2+ PathwayMar-63 0.197261 0.32577 0 0 2.013872 3.268973 WNT5A;CTNNB1;KRAS

Adrenoceptors9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 ADRB2

Axonal Growth Inhibition (RHOA Activation)9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 RHOA

BH3-only Proteins Associate With and Inactivate Anti-Apoptotic BCL-2 Members9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 STAT3

CD163 Mediating an Anti-Inflammatory Response9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 ADAM17

CHL1 Interactions9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 ITGB1

Ca2+ Activated K+ Channels9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 KCNN4

Downregulation of ERBB4 Signaling9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 ITCH

EGFR Interacts With Phospholipase C-gamma9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 EREG

Formyl Peptide Receptors Bind Formyl Peptides and Many Other Ligands9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 ANXA1

Interleukin-1 Processing9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 RELA

Interleukin-9 Signaling9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 STAT3

MAPK1 (ERK2) Activation9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 TYK2

Microbial Modulation of RIPK1-mediated Regulated Necrosis9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 RIPK1

PI3K AKT Activation9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 RHOA

Prostanoid Ligand Receptors9-Jan 0.19864 0.32577 0 0 5.02732 8.125454 PTGER4

Diseases of Carbohydrate MetabolismFeb-34 0.199793 0.326692 0 0 2.515754 4.051559 NAGLU;GUSB

Signaling by WNT in CancerFeb-34 0.199793 0.326692 0 0 2.515754 4.051559 PPP2CB;CTNNB1

Neuronal System13/411 0.202865 0.331227 0 0 1.320068 2.105789 KCNK6;PRKCB;KCNK13;IL1RAP;ADCY7;NRAS;DLG1;NPTN;KRAS;RAC1;KCNN4;KCNJ2;MAPK3

Collagen DegradationMar-64 0.203515 0.331799 0 0 1.980756 3.153392 MMP12;ADAM17;ADAM10

CaM PathwayFeb-35 0.208714 0.338281 0 0 2.439394 3.822025 PRKCD;ADCY7

Calmodulin Induced EventsFeb-35 0.208714 0.338281 0 0 2.439394 3.822025 PRKCD;ADCY7

Oncogene Induced SenescenceFeb-35 0.208714 0.338281 0 0 2.439394 3.822025 RB1;MAPK3

Transcriptional Regulation by NPAS4Feb-35 0.208714 0.338281 0 0 2.439394 3.822025 MAPK3;CDK5R1

Transmission Across Chemical Synapses9/269 0.209413 0.338918 0 0 1.397242 2.184516 NRAS;DLG1;PRKCB;NPTN;KRAS;RAC1;ADCY7;KCNJ2;MAPK3

Regulation of TP53 DegradationFeb-36 0.217674 0.342985 0 0 2.367526 3.6099 PPP2CB;AKT1

Signaling by NOTCH2Feb-36 0.217674 0.342985 0 0 2.367526 3.6099 ADAM10;PSEN1

AKT Phosphorylates Targets in the Nucleus10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 AKT1

Acetylcholine Regulates Insulin Secretion10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 MARCKS

p75NTR Regulates Axonogenesis10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 RHOA

Activation of Ca-permeable Kainate Receptor10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 DLG1

Adenylate Cyclase Activating Pathway10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 ADCY7

Bicarbonate Transporters10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 SLC4A2

Caspase Activation via Dependence Receptors in the Absence of Ligand10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 APPL1

Diseases Associated With Surfactant Metabolism10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 CSF2RA

Formation of the Posterior Neural Plate10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 ZEB2

IRAK2 Mediated Activation of TAK1 Complex10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 IRAK2

InlA-mediated Entry of Listeria Monocytogenes Into Host Cells10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 CTNNB1

Interleukin-21 Signaling10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 STAT3

Ionotropic Activity of Kainate Receptors10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 DLG1

MASTL Facilitates Mitotic Progression10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 PPP2CB

PI3K Events in ERBB4 Signaling10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 EREG

Regulation of CDH11 Gene Transcription10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 ZEB2

Tetrahydrobiopterin (BH4) Synthesis, Recycling, Salvage and Regulation10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 AKT1

Urea Cycle 10-Jan 0.218122 0.342985 0 0 4.468499 6.804186 ARG1

FOXO-mediated TranscriptionMar-67 0.222539 0.349434 0 0 1.887616 2.836432 CAV1;AKT1;YWHAZ

Ca-dependent EventsFeb-37 0.226667 0.354909 0 0 2.299764 3.413476 PRKCD;ADCY7

Regulation of TP53 Expression and DegradationFeb-37 0.226667 0.354909 0 0 2.299764 3.413476 PPP2CB;AKT1

Golgi-to-ER Retrograde Transport5/135 0.231774 0.362075 0 0 1.549976 2.266055 CAPZB;KIF5B;CAPZA1;CAPZA2;PAFAH1B1

High Laminar Flow Shear Stress Activates Signaling by PIEZO1 and PECAM1 CDH5 KDR in Endothelial CellMar-69 0.235411 0.362075 0 0 1.830228 2.647282 AKT1;CTNNB1;ADCY7

Alpha-protein Kinase 1 Signaling Pathway11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 TIFA

Apoptotic Cleavage of Cell Adhesion Proteins11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 CTNNB1

Formation of Annular Gap Junctions11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 ACTG1

Formation of Apoptosome11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 MAPK3

Formation of the Anterior Neural Plate11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 ZEB2

Modulation by Mtb of Host Immune System11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 TLR2

OAS Antiviral Response11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 FLNA

Receptor Mediated Mitophagy11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 ATG5

Regulation of CDH11 Function11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 CTNNB1

Regulation of TBK1, IKK?-mediated Activation of IRF3, IRF7 Upon TLR3 Ligation11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 TRAF3

Regulation of the Apoptosome Activity11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 MAPK3

STAT3 Nuclear Events Downstream of ALK Signaling11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 STAT3

Signaling by Leptin11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 STAT3

Sodium Calcium Exchangers11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 SRI

TGFBR3 PTM Regulation11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 PSEN1

Type I Hemidesmosome Assembly11-Jan 0.237131 0.362075 0 0 4.021443 5.787427 PLEC

Potassium Channels4/103 0.241423 0.368121 0 0 1.627478 2.312977 KCNK6;KCNK13;KCNN4;KCNJ2

Response of Mtb to PhagocytosisFeb-39 0.244724 0.37264 0 0 2.175229 3.061904 CORO1A;MAPK3

Signaling by NOTCH7/209 0.246965 0.375536 0 0 1.397135 1.953906 ITCH;ADAM17;AKT1;ADAM10;PSEN1;ARRB2;YWHAZ

Cellular Responses to Stimuli25/887 0.249663 0.379118 0 0 1.17343 1.628302 RB1;ITGB1;YWHAE;NCF1;ADCY7;RELA;ADD1;MAPK8;CAPZB;AKT1;CCL2;NLRP3;IKBKG;ATP7A;MAPK3;MEF2C;PRKCD;STAT3;FN1;CYBB;CYBA;CAPZA1;CAPZA2;NOX4;CTNNB1

trans-Golgi Network Vesicle BuddingMar-72 0.25495 0.384561 0 0 1.750383 2.39223 SNAP23;AP3B1;SNX9

Endosomal Vacuolar Pathway12-Jan 0.255679 0.384561 0 0 3.65567 4.985721 CTSS

Erythropoietin Activates Phosphoinositide-3-kinase (PI3K)12-Jan 0.255679 0.384561 0 0 3.65567 4.985721 LYN

Gap Junction Degradation12-Jan 0.255679 0.384561 0 0 3.65567 4.985721 ACTG1

Interleukin-2 Signaling12-Jan 0.255679 0.384561 0 0 3.65567 4.985721 PTK2B

Regulation of Glycolysis by Fructose 2,6-Bisphosphate Metabolism12-Jan 0.255679 0.384561 0 0 3.65567 4.985721 PPP2CB

Suppression of Apoptosis12-Jan 0.255679 0.384561 0 0 3.65567 4.985721 MAPK3

Transcriptional Regulation by RUNX24/106 0.25733 0.386519 0 0 1.579367 2.143825 RB1;LGALS3;AKT1;MAPK3

Transport of Inorganic Cations Anions and Amino Acids Oligopeptides4/107 0.262679 0.393716 0 0 1.563953 2.090727 SLC4A2;SRI;SLC15A3;SLC7A2

DAG and IP3 SignalingFeb-41 0.262833 0.393716 0 0 2.063467 2.757279 PRKCD;ADCY7

Condensation of Prophase ChromosomesFeb-42 0.271892 0.404634 0 0 2.011777 2.620036 RB1;MCPH1

Glucagon-like Peptide-1 (GLP1) Regulates Insulin SecretionFeb-42 0.271892 0.404634 0 0 2.011777 2.620036 RAP1A;IQGAP1

WNT5A-dependent Internalization of FZD2, FZD5 and ROR213-Jan 0.273777 0.404634 0 0 3.350859 4.340843 WNT5A

Cytochrome C-Mediated Apoptotic Response13-Jan 0.273777 0.404634 0 0 3.350859 4.340843 MAPK3

Downregulation of ERBB2 ERBB3 Signaling13-Jan 0.273777 0.404634 0 0 3.350859 4.340843 AKT1

ERBB2 Activates PTK6 Signaling13-Jan 0.273777 0.404634 0 0 3.350859 4.340843 EREG

IRF3-mediated Induction of Type I IFN13-Jan 0.273777 0.404634 0 0 3.350859 4.340843 STING1

NF-kB Is Activated and Signals Survival13-Jan 0.273777 0.404634 0 0 3.350859 4.340843 RELA

POU5F1 (OCT4), SOX2, NANOG Activate Genes Related to Proliferation13-Jan 0.273777 0.404634 0 0 3.350859 4.340843 STAT3

TICAM1-dependent Activation of IRF3 IRF713-Jan 0.273777 0.404634 0 0 3.350859 4.340843 TRAF3

ADORA2B Mediated Anti-Inflammatory Cytokines ProductionFeb-43 0.280947 0.413575 0 0 1.962608 2.491704 ADORA2B;ADCY7

Activation of GABAB ReceptorsFeb-43 0.280947 0.413575 0 0 1.962608 2.491704 ADCY7;KCNJ2

GABA B Receptor ActivationFeb-43 0.280947 0.413575 0 0 1.962608 2.491704 ADCY7;KCNJ2

ECM ProteoglycansMar-76 0.281323 0.413579 0 0 1.654131 2.097854 ITGB1;TGFB1;FN1

Negative Regulation of NOTCH4 SignalingFeb-44 0.289993 0.418443 0 0 1.915781 2.371541 AKT1;YWHAZ

Ion Channel Transport6/184 0.290591 0.418443 0 0 1.357865 1.678101 WNK1;RIPK1;ATP1A1;SRI;ATP2B1;ATP7A

AKT Phosphorylates Targets in the Cytosol14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 AKT1

APC Truncation Mutants Have Impaired AXIN Binding14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PPP2CB

AXIN Missense Mutants Destabilize the Destruction Complex14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PPP2CB

Adenylate Cyclase Inhibitory Pathway14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 ADCY7

Carnitine Shuttle14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 CPT1A

Formation of Axial Mesoderm14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 CTNNB1

Golgi Cisternae Pericentriolar Stack Reorganization14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 MAPK3

IRAK1 Recruits IKK Complex14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 IKBKG

IRAK1 Recruits IKK Complex Upon TLR7 8 or 9 Stimulation14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 IKBKG

Mismatch Repair (MMR) Directed by MSH2 MSH3 (MutSbeta)14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PMS2

Mismatch Repair (MMR) Directed by MSH2 MSH6 (MutSalpha)14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PMS2

Regulation of TP53 Activity Through Association With Co-factors14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 AKT1

Signaling by AMER1 Mutants14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PPP2CB

Signaling by APC Mutants14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PPP2CB

Signaling by AXIN Mutants14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PPP2CB

Truncations of AMER1 Destabilize the Destruction Complex14-Jan 0.291436 0.418443 0 0 3.092942 3.813401 PPP2CB

PKR-mediated SignalingMar-80 0.307923 0.43863 0 0 1.567879 1.846812 PPP2CB;STAT3;IKBKG

Kidney DevelopmentFeb-46 0.308038 0.43863 0 0 1.828512 2.153132 ITGB1;CTNNB1

Depolymerization of the Nuclear Lamina15-Jan 0.308666 0.43863 0 0 2.87187 3.375873 PRKCB

Eicosanoid Ligand-Binding Receptors15-Jan 0.308666 0.43863 0 0 2.87187 3.375873 PTGER4

Mismatch Repair15-Jan 0.308666 0.43863 0 0 2.87187 3.375873 PMS2

Negative Regulation of TCF-dependent Signaling by WNT Ligand Antagonists15-Jan 0.308666 0.43863 0 0 2.87187 3.375873 WNT5A

Phase 2 - Plateau Phase15-Jan 0.308666 0.43863 0 0 2.87187 3.375873 CACNA1C

Regulation of Innate Immune Responses to Cytosolic DNA15-Jan 0.308666 0.43863 0 0 2.87187 3.375873 STING1

EML4 and NUDC in Mitotic Spindle Formation4/116 0.3116 0.441868 0 0 1.437611 1.676305 PPP2CB;TAOK1;NEK7;PAFAH1B1

TCF Dependent Signaling in Response to WNT6/189 0.311743 0.441868 0 0 1.320423 1.539056 PPP2CB;CAV1;WNT5A;AKT1;CTNNB1;YWHAZ

Senescence-Associated Secretory Phenotype (SASP)Mar-81 0.314592 0.445336 0 0 1.547699 1.789882 STAT3;RELA;MAPK3

Infection With Mycobacterium TuberculosisMar-82 0.321263 0.454199 0 0 1.528029 1.735069 CORO1A;TLR2;MAPK3

ESR-mediated Signaling6/192 0.324555 0.456222 0 0 1.298925 1.461681 NRAS;CAV1;AKT1;KRAS;EREG;MAPK3

p75NTR Signals via NF-kB16-Jan 0.325478 0.456222 0 0 2.680275 3.008505 RELA

Elevation of Cytosolic Ca2+ Levels16-Jan 0.325478 0.456222 0 0 2.680275 3.008505 P2RX7

Heme Degradation16-Jan 0.325478 0.456222 0 0 2.680275 3.008505 GUSB

MAP3K8 (TPL2)-dependent MAPK1 3 Activation16-Jan 0.325478 0.456222 0 0 2.680275 3.008505 IKBKG

Synthesis of PIPs at the Early Endosome Membrane16-Jan 0.325478 0.456222 0 0 2.680275 3.008505 PI4K2A

Inositol Phosphate MetabolismFeb-48 0.32599 0.456222 0 0 1.748832 1.960244 INPPL1;PLCG2

Recycling Pathway of L1Feb-48 0.32599 0.456222 0 0 1.748832 1.960244 SHTN1;ACTG1

KEAP1-NFE2L2 Pathway4/119 0.328118 0.458619 0 0 1.399892 1.560015 PRKCD;AKT1;CCL2;RELA

Transcriptional Regulation of White Adipocyte DifferentiationMar-84 0.334607 0.466362 0 0 1.490146 1.631411 TGFB1;TNF;RELA

PLC Beta Mediated EventsFeb-49 0.334921 0.466362 0 0 1.711535 1.872178 PRKCD;ADCY7

Signaling by NOTCH3Feb-49 0.334921 0.466362 0 0 1.711535 1.872178 ADAM10;PSEN1

Antiviral Mechanism by IFN-stimulated Genes5/158 0.339277 0.467816 0 0 1.31541 1.421876 PPP2CB;STAT3;FLNA;IKBKG;MAPK3

Aberrant Regulation of Mitotic G1 S Transition in Cancer Due to RB1 Defects17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 RB1

Biosynthesis of DHA-derived SPMs17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 ALOX5

Butyrate Response Factor 1 (BRF1) Binds and Destabilizes mRNA17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 AKT1

Defective Binding of RB1 Mutants to E2F1,(E2F2, E2F3)17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 RB1

FOXO-mediated Transcription of Cell Cycle Genes17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 CAV1

Formation of Senescence-Associated Heterochromatin Foci (SAHF)17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 RB1

Germ Layer Formation at Gastrulation17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 CTNNB1

PKA Activation in Glucagon Signalling17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 ADCY7

Regulation of MITF-M-dependent Genes Involved in Cell Cycle and Proliferation17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 CTNNB1

Signaling by Activin17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 MAPK3

Specification of the Neural Plate Border17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 CTNNB1

Trafficking of GluR2-containing AMPA Receptors17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 PRKCB

Tristetraprolin (TTP, ZFP36) Binds and Destabilizes mRNA17-Jan 0.341882 0.467816 0 0 2.512629 2.696781 ZFP36

TP53 Regulates Metabolic GenesMar-86 0.347938 0.475516 0 0 1.45409 1.535126 YWHAE;AKT1;YWHAZ

Asymmetric Localization of PCP ProteinsFeb-51 0.352675 0.480802 0 0 1.641508 1.710794 VANGL2;WNT5A

Transcriptional and Post-Translational Regulation of MITF-M Expression and ActivityFeb-51 0.352675 0.480802 0 0 1.641508 1.710794 CTNNB1;MAPK3

Activation of SMO18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 ARRB2

Formation of the Nephric Duct18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 CTNNB1

G Beta Gamma Signalling Through BTK18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 BTK

Lewis Blood Group Biosynthesis18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 FUT7

Mitochondrial Unfolded Protein Response (UPRmt)18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 AKT1

PI-3K Cascade FGFR318-Jan 0.357888 0.481387 0 0 2.364706 2.429821 GRB2

PKA Activation18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 ADCY7

Prevention of Phagosomal-Lysosomal Fusion18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 CORO1A

RNA Polymerase III Chain Elongation18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 POLR3F

RORA Activates Gene Expression18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 CPT1A

Synthesis of PIPs at the Golgi Membrane18-Jan 0.357888 0.481387 0 0 2.364706 2.429821 PI4K2A

Nuclear Envelope BreakdownFeb-53 0.37026 0.497425 0 0 1.576973 1.566801 PRKCB;NEK7

Glycosphingolipid Biosynthesis19-Jan 0.373505 0.499964 0 0 2.233219 2.199328 UGCG

LDL Clearance19-Jan 0.373505 0.499964 0 0 2.233219 2.199328 LIPA

Regulation of TP53 Activity Through Methylation19-Jan 0.373505 0.499964 0 0 2.233219 2.199328 JMY

Opioid SignallingMar-90 0.374506 0.500698 0 0 1.386949 1.36219 PPP2CB;PRKCD;ADCY7

G-protein Mediated EventsFeb-54 0.378982 0.506071 0 0 1.546567 1.500583 PRKCD;ADCY7

Cellular Senescence5/167 0.382669 0.510379 0 0 1.241755 1.192811 RB1;MAPK8;STAT3;RELA;MAPK3

Aberrant Regulation of Mitotic Exit in Cancer Due to RB1 Defects20-Jan 0.388743 0.514144 0 0 2.115572 1.99887 RB1

Apoptotic Factor-Mediated Response20-Jan 0.388743 0.514144 0 0 2.115572 1.99887 MAPK3

PI-3K Cascade FGFR420-Jan 0.388743 0.514144 0 0 2.115572 1.99887 GRB2

PKA-mediated Phosphorylation of CREB20-Jan 0.388743 0.514144 0 0 2.115572 1.99887 ADCY7

Receptor-type Tyrosine-Protein Phosphatases20-Jan 0.388743 0.514144 0 0 2.115572 1.99887 IL1RAP

Signaling by Hippo20-Jan 0.388743 0.514144 0 0 2.115572 1.99887 YWHAE

Vitamin B5 (Pantothenate) Metabolism20-Jan 0.388743 0.514144 0 0 2.115572 1.99887 ENPP3

Golgi Associated Vesicle BiogenesisFeb-56 0.39627 0.522849 0 0 1.489134 1.378432 AP3B1;SNX9

Regulation of PTEN Stability and ActivityFeb-56 0.39627 0.522849 0 0 1.489134 1.378432 AKT1;FRK

Amplification of Signal From Unattached Kinetochores via a MAD2 Inhibitory SignalMar-94 0.400853 0.526264 0 0 1.325712 1.211913 PPP2CB;TAOK1;PAFAH1B1

Amplification of Signal From the KinetochoresMar-94 0.400853 0.526264 0 0 1.325712 1.211913 PPP2CB;TAOK1;PAFAH1B1

FCGR ActivationMar-94 0.400853 0.526264 0 0 1.325712 1.211913 FGR;LYN;HCK

Formation of the Ureteric Bud21-Jan 0.403612 0.526264 0 0 2.009691 1.823397 ITGB1

Negative Regulation of NMDA Receptor-Mediated Neuronal Transmission21-Jan 0.403612 0.526264 0 0 2.009691 1.823397 DLG1

PI-3K Cascade FGFR121-Jan 0.403612 0.526264 0 0 2.009691 1.823397 GRB2

Regulation of Gene Expression in Beta Cells21-Jan 0.403612 0.526264 0 0 2.009691 1.823397 AKT1

Synaptic Adhesion-Like Molecules21-Jan 0.403612 0.526264 0 0 2.009691 1.823397 DLG1

Synthesis, Secretion, and Inactivation of Glucagon-like Peptide-1 (GLP-1)21-Jan 0.403612 0.526264 0 0 2.009691 1.823397 CTNNB1

Unblocking of NMDA Receptors, Glutamate Binding and Activation21-Jan 0.403612 0.526264 0 0 2.009691 1.823397 DLG1

Heparan Sulfate Heparin (HS-GAG) MetabolismFeb-57 0.40483 0.527232 0 0 1.461983 1.322053 NAGLU;GUSB

Transcriptional Regulation of GranulopoiesisFeb-58 0.413332 0.537672 0 0 1.435803 1.268536 SPI1;STAT3

Blood Group Systems Biosynthesis22-Jan 0.418119 0.541988 0 0 1.913893 1.668894 FUT7

Chaperone Mediated Autophagy22-Jan 0.418119 0.541988 0 0 1.913893 1.668894 LAMP2

Insertion of Tail-Anchored Proteins Into the Endoplasmic Reticulum Membrane22-Jan 0.418119 0.541988 0 0 1.913893 1.668894 BAG6

Signaling by Hedgehog4/136 0.421757 0.544812 0 0 1.218534 1.051992 ADAM17;ITCH;ARRB2;ADCY7

Arachidonate MetabolismFeb-59 0.421774 0.544812 0 0 1.410541 1.2177 ALOX5;ALOX5AP

Cytoprotection by HMOX1Feb-59 0.421774 0.544812 0 0 1.410541 1.2177 STAT3;NLRP3

BBSome-mediated Cargo-Targeting to Cilium23-Jan 0.432274 0.554493 0 0 1.826804 1.532131 BBS4

Long-term Potentiation23-Jan 0.432274 0.554493 0 0 1.826804 1.532131 DLG1

PI-3K Cascade FGFR223-Jan 0.432274 0.554493 0 0 1.826804 1.532131 GRB2

RNA Polymerase III Transcription Termination23-Jan 0.432274 0.554493 0 0 1.826804 1.532131 POLR3F

Signaling by NODAL23-Jan 0.432274 0.554493 0 0 1.826804 1.532131 MAPK3

Suppression of Phagosomal Maturation23-Jan 0.432274 0.554493 0 0 1.826804 1.532131 CORO1A

Mitotic G1 Phase and G1 S Transition4/139 0.438048 0.560487 0 0 1.191271 0.983307 RB1;LYN;PPP2CB;AKT1

Assembly of Collagen Fibrils and Other Multimeric StructuresFeb-61 0.438466 0.560487 0 0 1.362586 1.123416 CTSS;PLEC

Regulation of PTEN Gene TranscriptionFeb-61 0.438466 0.560487 0 0 1.362586 1.123416 EGR1;MAPK3

DARPP-32 Events24-Jan 0.446086 0.567022 0 0 1.747288 1.410488 PPP2CB

Incretin Synthesis, Secretion, and Inactivation24-Jan 0.446086 0.567022 0 0 1.747288 1.410488 CTNNB1

Metal Ion SLC Transporters24-Jan 0.446086 0.567022 0 0 1.747288 1.410488 SLC11A1

Triglyceride Catabolism24-Jan 0.446086 0.567022 0 0 1.747288 1.410488 CAV1

COPI-mediated Anterograde Transport3/101 0.446139 0.567022 0 0 1.230574 0.993227 CAPZB;CAPZA1;CAPZA2

Cellular Responses to Stress20/787 0.451008 0.572552 0 0 1.049012 0.835298 RB1;YWHAE;MEF2C;NCF1;PRKCD;STAT3;CYBB;CYBA;RELA;ADD1;MAPK8;CAPZB;CAPZA1;CAPZA2;AKT1;NOX4;CCL2;NLRP3;ATP7A;MAPK3

Cyclin A B1 B2 Associated Events During G2 M Transition25-Jan 0.459562 0.581412 0 0 1.674399 1.301813 PPP2CB

Insulin Processing25-Jan 0.459562 0.581412 0 0 1.674399 1.301813 KIF5B

Metabolism of Cofactors25-Jan 0.459562 0.581412 0 0 1.674399 1.301813 AKT1

PTEN Regulation4/145 0.470207 0.5942 0 0 1.140225 0.860394 EGR1;AKT1;FRK;MAPK3

Constitutive Signaling by AKT1 E17K in Cancer26-Jan 0.472711 0.596683 0 0 1.60734 1.204333 AKT1

Stimuli-sensing Channels3/107 0.48384 0.610035 0 0 1.159221 0.841597 WNK1;RIPK1;SRI

RNA Polymerase III Transcription Initiation From Type 2 Promoter27-Jan 0.485541 0.611483 0 0 1.54544 1.116568 POLR3F

Drug ADME3/109 0.496134 0.621591 0 0 1.137232 0.797096 RAC1;VAV1;VAV2

ATF4 Activates Genes in Response to Endoplasmic Reticulum Stress28-Jan 0.498059 0.621591 0 0 1.488125 1.037277 CCL2

Adrenaline,noradrenaline Inhibits Insulin Secretion28-Jan 0.498059 0.621591 0 0 1.488125 1.037277 CACNA1C

Metabolism of Porphyrins28-Jan 0.498059 0.621591 0 0 1.488125 1.037277 GUSB

RNA Polymerase III Transcription Initiation From Type 1 Promoter28-Jan 0.498059 0.621591 0 0 1.488125 1.037277 POLR3F

RNA Polymerase III Transcription Initiation From Type 3 Promoter28-Jan 0.498059 0.621591 0 0 1.488125 1.037277 POLR3F

Synthesis of PC28-Jan 0.498059 0.621591 0 0 1.488125 1.037277 PCYT1A

TRP Channels 28-Jan 0.498059 0.621591 0 0 1.488125 1.037277 RIPK1

Adipogenesis3/110 0.502226 0.624959 0 0 1.126546 0.775857 TGFB1;TNF;RELA

Loss of Nlp From Mitotic CentrosomesFeb-69 0.502451 0.624959 0 0 1.199396 0.825493 YWHAE;PAFAH1B1

Loss of Proteins Required for Interphase Microtubule Organization From the CentrosomeFeb-69 0.502451 0.624959 0 0 1.199396 0.825493 YWHAE;PAFAH1B1

Mitotic Spindle Checkpoint3/111 0.508281 0.629735 0 0 1.116057 0.755259 PPP2CB;TAOK1;PAFAH1B1

CD22 Mediated BCR RegulationFeb-70 0.510114 0.629735 0 0 1.181697 0.795424 LYN;PTPN6

Circadian ClockFeb-70 0.510114 0.629735 0 0 1.181697 0.795424 CPT1A;MEF2C

Activation of G Protein Gated Potassium Channels29-Jan 0.510273 0.629735 0 0 1.434904 0.965416 KCNJ2

G Protein Gated Potassium Channels29-Jan 0.510273 0.629735 0 0 1.434904 0.965416 KCNJ2

Inhibition of Voltage Gated Ca2+ Channels via Gbeta Gamma Subunits29-Jan 0.510273 0.629735 0 0 1.434904 0.965416 KCNJ2

Phosphorylation of CD3 and TCR Zeta Chains29-Jan 0.510273 0.629735 0 0 1.434904 0.965416 PTPRC

Activation of Kainate Receptors Upon Glutamate Binding30-Jan 0.522191 0.640161 0 0 1.385354 0.900095 DLG1

HSF1 Activation30-Jan 0.522191 0.640161 0 0 1.385354 0.900095 YWHAE

Laminin Interactions30-Jan 0.522191 0.640161 0 0 1.385354 0.900095 ITGB1

Recognition of DNA Damage by PCNA-containing Replication Complex30-Jan 0.522191 0.640161 0 0 1.385354 0.900095 DDB1

Regulation of TP53 Activity Through Acetylation30-Jan 0.522191 0.640161 0 0 1.385354 0.900095 AKT1

Synthesis of Active Ubiquitin Roles of E1 and E2 Enzymes30-Jan 0.522191 0.640161 0 0 1.385354 0.900095 UBE2K

AURKA Activation by TPX2Feb-72 0.525207 0.642436 0 0 1.147816 0.73915 YWHAE;PAFAH1B1

Degradation of Beta-Catenin by the Destruction ComplexFeb-72 0.525207 0.642436 0 0 1.147816 0.73915 PPP2CB;CTNNB1

Cyclin E Associated Events During G1 S TransitionFeb-73 0.532635 0.648669 0 0 1.131591 0.71281 RB1;AKT1

Hedgehog 'On' StateFeb-73 0.532635 0.648669 0 0 1.131591 0.71281 ITCH;ARRB2

Downregulation of SMAD2 3 SMAD4 Transcriptional Activity31-Jan 0.533819 0.648669 0 0 1.339107 0.840555 MAPK3

Interaction Between L1 and Ankyrins31-Jan 0.533819 0.648669 0 0 1.339107 0.840555 ACTG1

Metalloprotease DUBs31-Jan 0.533819 0.648669 0 0 1.339107 0.840555 NLRP3

RNA Polymerase I Promoter Opening31-Jan 0.533819 0.648669 0 0 1.339107 0.840555 MAPK3

PINK1-PRKN Mediated MitophagyJan-32 0.545165 0.661005 0 0 1.295843 0.786145 ATG5

Phase 0 - Rapid DepolarisationJan-32 0.545165 0.661005 0 0 1.295843 0.786145 CACNA1C

Transcriptional Regulation by RUNX15/202 0.546134 0.661362 0 0 1.019291 0.616561 LGALS3;ITCH;SPI1;PRKCB;SOCS4

Regulation of TP53 Activity4/160 0.547246 0.661362 0 0 1.02979 0.620816 PPP2CB;JMY;AKT1;CDK5R1

Cyclin A Cdk2-associated Events at S Phase EntryFeb-75 0.547251 0.661362 0 0 1.100475 0.663418 RB1;AKT1

Mitotic Prometaphase5/203 0.55053 0.664599 0 0 1.014091 0.605284 YWHAE;PPP2CB;TAOK1;NEK7;PAFAH1B1

M Phase 9/372 0.552499 0.666249 0 0 0.995426 0.59059 RB1;YWHAE;PPP2CB;PRKCB;TAOK1;NEK7;PAFAH1B1;MCPH1;MAPK3

Intra-Golgi and Retrograde Golgi-to-ER Traffic5/204 0.554906 0.667844 0 0 1.008943 0.594223 CAPZB;CAPZA1;KIF5B;CAPZA2;PAFAH1B1

Amino Acid Transport Across the Plasma MembraneJan-33 0.556235 0.667844 0 0 1.255284 0.736304 SLC7A2

Glucagon Signaling in Metabolic RegulationJan-33 0.556235 0.667844 0 0 1.255284 0.736304 ADCY7

PERK Regulates Gene ExpressionJan-33 0.556235 0.667844 0 0 1.255284 0.736304 CCL2

Gastrulation3/120 0.56095 0.67276 0 0 1.029729 0.595311 ZEB2;CXCR4;CTNNB1

G2 M DNA Damage CheckpointFeb-77 0.561545 0.67276 0 0 1.071019 0.618046 YWHAE;YWHAZ

G1 S Transition3/121 0.566588 0.678068 0 0 1.02095 0.580024 RB1;PPP2CB;AKT1

Inwardly Rectifying K+ ChannelsJan-35 0.577575 0.690471 0 0 1.181322 0.648447 KCNJ2

Antigen Processing Ubiquitination & Proteasome Degradation7/296 0.582004 0.695014 0 0 0.972145 0.526201 RNF115;ITCH;CUL5;RNF19B;UBE2K;PJA2;UBE2J1

Phospholipid Metabolism5/211 0.584935 0.697762 0 0 0.974305 0.522476 PCYT1A;PLEKHA1;INPPL1;TNFAIP8L2;PI4K2A

Aberrant Regulation of Mitotic Cell Cycle Due to RB1 DefectsJan-36 0.587858 0.698239 0 0 1.147511 0.609638 RB1

Nuclear Pore Complex (NPC) DisassemblyJan-36 0.587858 0.698239 0 0 1.147511 0.609638 NEK7

RNA Polymerase III Transcription InitiationJan-36 0.587858 0.698239 0 0 1.147511 0.609638 POLR3F

SMAD2 SMAD3 SMAD4 Heterotrimer Regulates TranscriptionJan-36 0.587858 0.698239 0 0 1.147511 0.609638 MAPK3

Centrosome MaturationFeb-81 0.589153 0.698279 0 0 1.016581 0.537842 YWHAE;PAFAH1B1

Recruitment of Mitotic Centrosome Proteins and ComplexesFeb-81 0.589153 0.698279 0 0 1.016581 0.537842 YWHAE;PAFAH1B1

Resolution of Sister Chromatid Cohesion3/126 0.594106 0.703396 0 0 0.979195 0.509864 PPP2CB;TAOK1;PAFAH1B1

UCH ProteinasesFeb-82 0.59585 0.704708 0 0 1.003822 0.519745 TGFB1;TGFBR1

Plasma Lipoprotein ClearanceJan-37 0.597891 0.705614 0 0 1.115578 0.573794 LIPA

Regulation of Activated PAK-2p34 by Proteasome Mediated DegradationJan-37 0.597891 0.705614 0 0 1.115578 0.573794 PAK2

Glycosaminoglycan Metabolism3/127 0.599472 0.706726 0 0 0.971248 0.496994 NAGLU;GUSB;CD44

Regulation of HSF1-mediated Heat Shock ResponseFeb-83 0.602466 0.709499 0 0 0.991378 0.502356 YWHAE;MAPK3

Regulation of Complement Cascade3/128 0.604791 0.711481 0 0 0.963429 0.484482 C1QA;CFHR4;C3AR1

DNA Damage Recognition in GG-NERJan-38 0.607681 0.711854 0 0 1.085372 0.54063 DDB1

Diseases of Mitotic Cell CycleJan-38 0.607681 0.711854 0 0 1.085372 0.54063 RB1

Maturation of Spike Protein 9694548Jan-38 0.607681 0.711854 0 0 1.085372 0.54063 ZDHHC9

Triglyceride MetabolismJan-38 0.607681 0.711854 0 0 1.085372 0.54063 CAV1

RUNX1 Regulates Transcription of Genes Involved in Differentiation of HSCsFeb-85 0.61545 0.720193 0 0 0.96739 0.469573 ITCH;SPI1

Association of TriC CCT With Target Proteins During BiosynthesisJan-39 0.617232 0.720755 0 0 1.056755 0.509895 STAT3

Mitophagy Jan-39 0.617232 0.720755 0 0 1.056755 0.509895 ATG5

Peptide Hormone MetabolismFeb-86 0.621819 0.725347 0 0 0.955824 0.454118 KIF5B;CTNNB1

Regulation of ApoptosisJan-40 0.626551 0.730097 0 0 1.029606 0.481366 PAK2

Nuclear Events Mediated by NFE2L2Feb-87 0.628107 0.730372 0 0 0.944531 0.439249 CCL2;RELA

Regulation of PLK1 Activity at G2 M TransitionFeb-87 0.628107 0.730372 0 0 0.944531 0.439249 YWHAE;PAFAH1B1

Protein-protein Interactions at SynapsesFeb-88 0.634313 0.735275 0 0 0.9335 0.424941 DLG1;IL1RAP

Dual Incision in GG-NERJan-41 0.635644 0.735275 0 0 1.003814 0.454844 DDB1

MTOR SignallingJan-41 0.635644 0.735275 0 0 1.003814 0.454844 AKT1

RNA Polymerase III Abortive And Retractive InitiationJan-41 0.635644 0.735275 0 0 1.003814 0.454844 POLR3F

RNA Polymerase III TranscriptionJan-41 0.635644 0.735275 0 0 1.003814 0.454844 POLR3F

Signaling by Nuclear Receptors6/270 0.644031 0.741663 0 0 0.911458 0.401049 NRAS;CAV1;AKT1;KRAS;EREG;MAPK3

NCAM1 InteractionsJan-42 0.644516 0.741663 0 0 0.979281 0.430154 CACNA1C

Regulation of MITF-M-dependent Genes Involved in PigmentationJan-42 0.644516 0.741663 0 0 0.979281 0.430154 CTNNB1

Regulation of Beta-Cell DevelopmentJan-42 0.644516 0.741663 0 0 0.979281 0.430154 AKT1

Vif-mediated Degradation of APOBEC3GJan-42 0.644516 0.741663 0 0 0.979281 0.430154 CUL5

MITF-M-regulated Melanocyte Development3/136 0.645638 0.742182 0 0 0.905104 0.395997 DIAPH1;CTNNB1;MAPK3

Collagen FormationFeb-90 0.646482 0.742381 0 0 0.91219 0.397907 CTSS;PLEC

Amine Ligand-Binding ReceptorsJan-43 0.653173 0.746965 0 0 0.955916 0.407137 ADRB2

Assembly and Cell Surface Presentation of NMDA ReceptorsJan-43 0.653173 0.746965 0 0 0.955916 0.407137 DLG1

Formation of Incision Complex in GG-NERJan-43 0.653173 0.746965 0 0 0.955916 0.407137 DDB1

Vasopressin Regulates Renal Water Homeostasis via AquaporinsJan-43 0.653173 0.746965 0 0 0.955916 0.407137 ADCY7

Scavenging of Heme From PlasmaFeb-92 0.658328 0.752084 0 0 0.891827 0.37283 HPX;LRP1

Complement Cascade3/139 0.660165 0.752736 0 0 0.885002 0.367511 C1QA;CFHR4;C3AR1

PI3K Cascade Jan-44 0.661619 0.752736 0 0 0.933637 0.385653 GRB2

Retinoid Metabolism and TransportJan-44 0.661619 0.752736 0 0 0.933637 0.385653 LRP1

SUMOylation of Transcription CofactorsJan-44 0.661619 0.752736 0 0 0.933637 0.385653 MRTFA

MITF-M-dependent Gene ExpressionFeb-94 0.669854 0.758215 0 0 0.87235 0.349546 DIAPH1;CTNNB1

Oxidative Stress Induced SenescenceFeb-94 0.669854 0.758215 0 0 0.87235 0.349546 MAPK8;MAPK3

Recruitment of NuMA to Mitotic CentrosomesFeb-94 0.669854 0.758215 0 0 0.87235 0.349546 YWHAE;PAFAH1B1

Regulation of RUNX3 Expression and ActivityJan-45 0.66986 0.758215 0 0 0.912371 0.365575 TGFB1

SomitogenesisJan-45 0.66986 0.758215 0 0 0.912371 0.365575 CTNNB1

Unfolded Protein Response (UPR)Feb-95 0.675499 0.763817 0 0 0.862925 0.338529 CCL2;ADD1

Early SARS-CoV-2 Infection EventsJan-46 0.6779 0.76497 0 0 0.89205 0.346789 RB1

PKMTs Methylate Histone LysinesJan-46 0.6779 0.76497 0 0 0.89205 0.346789 RELA

Degradation of GLI1 by the ProteasomeJan-47 0.685745 0.771463 0 0 0.872613 0.329193 ITCH

Heme SignalingJan-47 0.685745 0.771463 0 0 0.872613 0.329193 MEF2C

Sensory Perception of TasteJan-47 0.685745 0.771463 0 0 0.872613 0.329193 KCNJ2

Anchoring of the Basal Body to the Plasma MembraneFeb-97 0.686552 0.771587 0 0 0.844672 0.317659 YWHAE;PAFAH1B1

DNA Damage BypassJan-48 0.693399 0.776916 0 0 0.854003 0.312692 DDB1

Gap Junction TraffickingJan-48 0.693399 0.776916 0 0 0.854003 0.312692 ACTG1

Metabolism of Fat-Soluble VitaminsJan-48 0.693399 0.776916 0 0 0.854003 0.312692 LRP1

Hedgehog 'Off' StateFeb-99 0.697294 0.78049 0 0 0.82717 0.298235 ITCH;ADCY7

XBP1(S) Activates Chaperone GenesJan-49 0.700868 0.782907 0 0 0.836168 0.297204 ADD1

Dectin-1 Mediated Noncanonical NF-kB SignalingJan-49 0.700868 0.782907 0 0 0.836168 0.297204 RELA

Cellular Response to Heat Stress2/101 0.70773 0.789776 0 0 0.810376 0.280141 YWHAE;MAPK3

Cell Cycle, Mitotic11/516 0.712736 0.79259 0 0 0.8717 0.295196 RB1;LYN;YWHAE;PPP2CB;PRKCB;TAOK1;NEK7;AKT1;PAFAH1B1;MCPH1;MAPK3

Cargo Trafficking to the Periciliary MembraneJan-51 0.715264 0.79259 0 0 0.802639 0.268967 BBS4

Diseases of DNA RepairJan-51 0.715264 0.79259 0 0 0.802639 0.268967 PMS2

Formation of TC-NER Pre-Incision ComplexJan-51 0.715264 0.79259 0 0 0.802639 0.268967 DDB1

Gap Junction Trafficking and RegulationJan-51 0.715264 0.79259 0 0 0.802639 0.268967 ACTG1

IRE1alpha Activates ChaperonesJan-51 0.715264 0.79259 0 0 0.802639 0.268967 ADD1

Transcriptional Activity of SMAD2 SMAD3 SMAD4 HeterotrimerJan-51 0.715264 0.79259 0 0 0.802639 0.268967 MAPK3

Aquaporin-mediated TransportJan-52 0.722201 0.798678 0 0 0.786861 0.256085 ADCY7

Hedgehog Ligand BiogenesisJan-52 0.722201 0.798678 0 0 0.786861 0.256085 ADAM17

SLC-mediated Transmembrane Transport5/249 0.726673 0.802821 0 0 0.82095 0.262112 SLC11A1;SLC4A2;SRI;SLC15A3;SLC7A2

ER to Golgi Anterograde Transport3/155 0.73033 0.806057 0 0 0.79119 0.248639 CAPZB;CAPZA1;CAPZA2

Role of Phospholipids in Phagocytosis2/107 0.737247 0.812881 0 0 0.763833 0.232841 PRKCD;PLCG2

Transcriptional Activation of Mitochondrial BiogenesisJan-56 0.748302 0.824249 0 0 0.729485 0.211513 MEF2C

Glycosphingolipid MetabolismJan-58 0.760419 0.836764 0 0 0.703816 0.192765 UGCG

Cell Cycle Checkpoints5/261 0.763386 0.839194 0 0 0.781981 0.211129 YWHAE;PPP2CB;TAOK1;YWHAZ;PAFAH1B1

B-WICH Complex Positively Regulates rRNA ExpressionJan-59 0.766258 0.840681 0 0 0.691646 0.184141 MYO1C

Formation of Paraxial MesodermJan-59 0.766258 0.840681 0 0 0.691646 0.184141 CTNNB1

DNA Damage Telomere Stress Induced SenescenceJan-60 0.771955 0.844421 0 0 0.679888 0.175975 RB1

Formation of the Beta-Catenin TCF Transactivating ComplexJan-60 0.771955 0.844421 0 0 0.679888 0.175975 CTNNB1

Recruitment and ATM-med Phosphorylation of Repair and Signaling Proteins at DNA Double Strand BreaksJan-60 0.771955 0.844421 0 0 0.679888 0.175975 MAPK8

APC C Cdh1 Mediated Degradation of Cdc20 and Other APC C Cdh1 Targets in Late Mitosis Early G1Jan-61 0.777513 0.848823 0 0 0.668522 0.168237 RB1

DNA Double Strand Break ResponseJan-61 0.777513 0.848823 0 0 0.668522 0.168237 MAPK8

Transcriptional Regulation by TP537/362 0.779877 0.850565 0 0 0.788691 0.196084 YWHAE;PPP2CB;JMY;AKT1;PMS2;YWHAZ;CDK5R1

Gap-filling DNA Repair Synthesis and Ligation in TC-NERJan-62 0.782936 0.851385 0 0 0.657529 0.1609 DDB1

Kinesins Jan-62 0.782936 0.851385 0 0 0.657529 0.1609 KIF5B

TP53 Regulates Transcription of DNA Repair GenesJan-62 0.782936 0.851385 0 0 0.657529 0.1609 PMS2

SUMO E3 Ligases SUMOylate Target Proteins3/170 0.78529 0.853107 0 0 0.719567 0.173921 MRTFA;IKBKG;RELA

Dual Incision in TC-NERJan-63 0.788227 0.853784 0 0 0.646891 0.15394 DDB1

Transcriptional Regulation by MECP2Jan-63 0.788227 0.853784 0 0 0.646891 0.15394 MEF2C

Translation of Structural Proteins 9694635Jan-63 0.788227 0.853784 0 0 0.646891 0.15394 ZDHHC9

Synthesis of Substrates in N-glycan BiosythesisJan-64 0.793389 0.858535 0 0 0.63659 0.147333 NAGK

RAB GeranylgeranylationJan-65 0.798426 0.863142 0 0 0.626611 0.141058 RAB7B

Binding and Uptake of Ligands by Scavenger Receptors2/122 0.800092 0.864099 0 0 0.667837 0.148947 HPX;LRP1

Fatty Acid Metabolism3/176 0.804528 0.867198 0 0 0.694396 0.151031 CPT1A;ALOX5;ALOX5AP

SUMOylation3/176 0.804528 0.867198 0 0 0.694396 0.151031 MRTFA;IKBKG;RELA

Post-translational Protein Modification31/1457 0.805406 0.8673 0 0 0.864214 0.187024 CUL5;ARRB2;ADRB2;RELA;RNF135;LGALS1;CAPZB;SPP1;NLRP3;RIPK1;IKBKG;SOCS5;TGFB1;AHSG;FN1;MRTFA;ADAM10;TRAF2;RHOA;TGFBR1;PUM2;DDB1;CYLD;NAGK;RNF128;TRAF3;CAPZA1;TNIP3;CAPZA2;RAB7B;UBE2K

Separation of Sister Chromatids3/177 0.80759 0.868806 0 0 0.690369 0.147533 PPP2CB;TAOK1;PAFAH1B1

Reproduction2/127 0.817875 0.879017 0 0 0.640959 0.128862 PDPN;CXCR4

Neddylation4/234 0.823572 0.884282 0 0 0.695797 0.135057 DDB1;CUL5;PUM2;SOCS5

G2 M Transition3/184 0.827907 0.888075 0 0 0.66343 0.125291 YWHAE;PPP2CB;PAFAH1B1

Mitotic G2-G2 M Phases3/186 0.833365 0.8922 0 0 0.656111 0.119598 YWHAE;PPP2CB;PAFAH1B1

Transport to the Golgi and Subsequent Modification3/186 0.833365 0.8922 0 0 0.656111 0.119598 CAPZB;CAPZA1;CAPZA2

Metabolism of Carbohydrates5/290 0.836561 0.894756 0 0 0.701353 0.125161 PPP2CB;FUT7;NAGLU;GUSB;CD44

Glycolysis Jan-74 0.838584 0.896055 0 0 0.549103 0.096664 PPP2CB

APC C-mediated Degradation of Cell Cycle ProteinsJan-75 0.842521 0.896799 0 0 0.541655 0.092816 RB1

Plasma Lipoprotein Assembly, Remodeling, and ClearanceJan-75 0.842521 0.896799 0 0 0.541655 0.092816 LIPA

Positive Epigenetic Regulation of rRNA ExpressionJan-75 0.842521 0.896799 0 0 0.541655 0.092816 MYO1C

Regulation of Mitotic Cell CycleJan-75 0.842521 0.896799 0 0 0.541655 0.092816 RB1

Transport of Small Molecules14/724 0.843465 0.896941 0 0 0.785557 0.133731 SLC11A1;SLC4A2;SRI;ATP1A1;ATP2B1;LIPA;ADCY7;SLC7A2;ADD1;ADD2;WNK1;RIPK1;SLC15A3;ATP7A

ISG15 Antiviral MechanismJan-76 0.846362 0.898296 0 0 0.534405 0.089143 MAPK3

Transcription-Coupled Nucleotide Excision Repair (TC-NER)Jan-76 0.846362 0.898296 0 0 0.534405 0.089143 DDB1

G2 M Checkpoints2/137 0.849248 0.900495 0 0 0.593174 0.096927 YWHAE;YWHAZ

Protein UbiquitinationJan-77 0.85011 0.900547 0 0 0.527347 0.085636 UBE2K

Biosynthesis of the N-glycan Precursor (Dolichol LLO) and Transfer to a Nascent ProteinJan-79 0.857334 0.906465 0 0 0.513772 0.079084 NAGK

RNA Polymerase I Promoter ClearanceJan-79 0.857334 0.906465 0 0 0.513772 0.079084 MAPK3

Amyloid Fiber FormationJan-80 0.860814 0.908409 0 0 0.507243 0.076024 ADAM10

Late SARS-CoV-2 Infection EventsJan-80 0.860814 0.908409 0 0 0.507243 0.076024 ZDHHC9

Metabolism of Vitamins and Cofactors3/198 0.863076 0.909928 0 0 0.615353 0.090613 LRP1;AKT1;ENPP3

RNA Polymerase I TranscriptionJan-81 0.86421 0.910257 0 0 0.500876 0.073098 MAPK3

Cilium Assembly3/200 0.867548 0.912905 0 0 0.609042 0.086535 YWHAE;BBS4;PAFAH1B1

Cell Cycle 12/649 0.868465 0.913002 0 0 0.750233 0.105804 RB1;LYN;YWHAE;PPP2CB;PRKCB;TAOK1;NEK7;AKT1;YWHAZ;PAFAH1B1;MCPH1;MAPK3

Global Genome Nucleotide Excision Repair (GG-NER)Jan-84 0.873909 0.916983 0 0 0.482698 0.065057 DDB1

Transport of Bile Salts and Organic Acids, Metal Ions and Amine CompoundsJan-84 0.873909 0.916983 0 0 0.482698 0.065057 SLC11A1

Glucose MetabolismJan-85 0.876986 0.91934 0 0 0.476927 0.062603 PPP2CB

S Phase 2/150 0.882673 0.924427 0 0 0.540708 0.067481 RB1;AKT1

Classical Antibody-Mediated Complement ActivationJan-88 0.885774 0.926798 0 0 0.46041 0.055845 C1QA

Selective AutophagyJan-89 0.888562 0.928837 0 0 0.455155 0.053777 ATG5

Chaperonin-mediated Protein FoldingJan-91 0.893936 0.933573 0 0 0.444994 0.049893 STAT3

Regulation of TP53 Activity Through PhosphorylationJan-92 0.896525 0.935394 0 0 0.440082 0.04807 CDK5R1

Autophagy2/158 0.899693 0.936934 0 0 0.512768 0.0542 LAMP2;ATG5

HIV Life Cycle2/158 0.899693 0.936934 0 0 0.512768 0.0542 CXCR4;CCR5

Class B 2 (Secretin Family Receptors)Jan-94 0.901516 0.937949 0 0 0.430573 0.044641 WNT5A

Creation of C4 and C2 ActivatorsJan-96 0.906266 0.941156 0 0 0.421465 0.041482 C1QA

Mitotic Anaphase3/221 0.907258 0.941156 0 0 0.549775 0.053509 PPP2CB;TAOK1;PAFAH1B1

Mitochondrial BiogenesisJan-97 0.908554 0.941156 0 0 0.417053 0.039996 MEF2C

Protein FoldingJan-97 0.908554 0.941156 0 0 0.417053 0.039996 STAT3

Mitotic Metaphase and Anaphase3/222 0.908849 0.941156 0 0 0.547236 0.052303 PPP2CB;TAOK1;PAFAH1B1

Sensory Perception11/640 0.912261 0.943654 0 0 0.695289 0.063848 EPS8;MYO1C;CAPZB;LRP1;CAPZA1;CAPZA2;TWF2;TWF1;ATP2B1;KCNJ2;ACTG1

Visual PhototransductionJan-99 0.912966 0.943654 0 0 0.4085 0.037197 LRP1

COPI-dependent Golgi-to-ER Retrograde Traffic1/101 0.917165 0.94711 0 0 0.400289 0.034612 KIF5B

Epigenetic Regulation of Adipogenesis Genes by MLL3 and MLL4 Complexes1/103 0.921162 0.948582 0 0 0.392399 0.032224 RB1

Epigenetic Regulation of Gene Expression by MLL3 and MLL4 Complexes1/103 0.921162 0.948582 0 0 0.392399 0.032224 RB1

MLL4 and MLL3 Complexes Regulate Expression of PPARG Targets in Adipogenesis and Hepatic Steatosis1/103 0.921162 0.948582 0 0 0.392399 0.032224 RB1

Initial Triggering of Complement1/104 0.923087 0.949682 0 0 0.38857 0.031098 C1QA

Sphingolipid Metabolism1/107 0.928587 0.954453 0 0 0.377514 0.02797 UGCG

HATs Acetylate Histones1/108 0.930332 0.954474 0 0 0.373967 0.027006 CFL1

Nucleotide Excision Repair1/108 0.930332 0.954474 0 0 0.373967 0.027006 DDB1

Organelle Biogenesis and Maintenance4/297 0.932648 0.955964 0 0 0.544404 0.03796 YWHAE;MEF2C;BBS4;PAFAH1B1

Asparagine N-linked Glycosylation4/306 0.941832 0.964485 0 0 0.527933 0.031638 NAGK;CAPZB;CAPZA1;CAPZA2

PPARA Activates Gene Expression1/117 0.944238 0.966055 0 0 0.344792 0.019783 CPT1A

Regulation of Lipid Metabolism by PPARalpha1/119 0.946931 0.967915 0 0 0.338913 0.018481 CPT1A

Generic Transcription Pathway22/1230 0.950849 0.971024 0 0 0.718507 0.036213 RB1;YWHAE;CSF1R;MEF2C;SPI1;TGFB1;PRKCB;CAV1;YWHAZ;RELA;LGALS3;PPP2CB;ITCH;JMY;SPP1;AKT1;PMS2;CTNNB1;KRAS;SOCS4;CDK5R1;MAPK3

Metabolism of Water-Soluble Vitamins and Cofactors1/127 0.956465 0.975147 0 0 0.317264 0.014122 ENPP3

Diseases of Metabolism3/264 0.956949 0.975147 0 0 0.458176 0.020162 NAGLU;GUSB;CSF2RA

Glycerophospholipid Biosynthesis1/128 0.957529 0.975147 0 0 0.31475 0.01366 PCYT1A

Formation of the Cornified Envelope1/129 0.958568 0.975308 0 0 0.312274 0.013214 CAPN1

Epigenetic Regulation by WDR5-containing Histone Modifying Complexes1/135 0.964288 0.980227 0 0 0.2982 0.010844 RB1

Macroautophagy1/143 0.970708 0.985848 0 0 0.281284 0.008362 ATG5

DNA Double-Strand Break Repair1/152 0.976564 0.990886 0 0 0.264395 0.00627 MAPK8

Chromatin Modifying Enzymes2/238 0.980632 0.993193 0 0 0.337547 0.006602 CFL1;RELA

Chromatin Organization2/238 0.980632 0.993193 0 0 0.337547 0.006602 CFL1;RELA

DNA Repair3/312 0.982571 0.993364 0 0 0.386038 0.006788 DDB1;MAPK8;PMS2

Protein Localization1/164 0.982596 0.993364 0 0 0.244779 0.004298 BAG6

Influenza Infection1/169 0.984626 0.994508 0 0 0.237432 0.003679 TGFB1

RNA Polymerase II Transcription22/1360 0.986475 0.995467 0 0 0.644091 0.008771 RB1;YWHAE;CSF1R;MEF2C;SPI1;TGFB1;PRKCB;CAV1;YWHAZ;RELA;LGALS3;PPP2CB;ITCH;JMY;SPP1;AKT1;PMS2;CTNNB1;KRAS;SOCS4;CDK5R1;MAPK3

Metabolism of Proteins36/2067 0.989534 0.996855 0 0 0.688646 0.007246 CUL5;ARRB2;ADRB2;CSF2RA;RELA;RNF135;LGALS1;CAPZB;KIF5B;SPP1;NLRP3;RIPK1;IKBKG;SOCS5;TGFB1;AHSG;STAT3;FN1;MRTFA;ADAM10;TRAF2;RHOA;TGFBR1;PUM2;DDB1;CYLD;NAGK;RNF128;TRAF3;ADORA2B;CAPZA1;TNIP3;CAPZA2;CTNNB1;RAB7B;UBE2K

Metabolism of Lipids10/758 0.989651 0.996855 0 0 0.527064 0.005483 UGCG;CPT1A;PCYT1A;PLEKHA1;ALOX5;CAV1;ALOX5AP;INPPL1;TNFAIP8L2;PI4K2A

Metabolism of Amino Acids and Derivatives3/358 0.992936 0.99834 0 0 0.335211 0.002376 DUOX1;ARG1;DUOX2

HCMV Early Events1/205 0.99371 0.99834 0 0 0.195169 0.001231 ITGB1

Epigenetic Regulation of Gene Expression2/291 0.993831 0.99834 0 0 0.274886 0.001701 RB1;MYO1C

Keratinization1/217 0.995332 0.998942 0 0 0.184212 8.62E-04 CAPN1

Gene Expression (Transcription)24/1615 0.997611 0.999971 0 0 0.585207 0.0014 RB1;YWHAE;CSF1R;MEF2C;SPI1;TGFB1;PRKCB;CAV1;YWHAZ;RELA;LGALS3;PPP2CB;ITCH;MYO1C;JMY;SPP1;POLR3F;AKT1;PMS2;CTNNB1;KRAS;SOCS4;CDK5R1;MAPK3

HCMV Infection1/259 0.998358 0.999971 0 0 0.153888 2.53E-04 ITGB1

Metabolism of RNA6/761 0.999834 0.999971 0 0 0.310579 5.16E-05 ZFP36;PRKCD;TNFSF13;AKT1;YWHAZ;CD44

Metabolism28/2181 0.999971 0.999971 0 0 0.492973 1.44E-05 LRP1;INPPL1;IQGAP1;WASL;CACNA1C;ADCY7;UGCG;PPP2CB;DUOX1;RAP1A;FUT7;NAGLU;ALOX5;PLCG2;AKT1;TNFAIP8L2;ENPP3;GUSB;DUOX2;CPT1A;PCYT1A;PLEKHA1;ARG1;CAV1;MARCKS;ALOX5AP;PI4K2A;CD44 



Liver Gene Table 



Term Overlap P-value Adjusted P-valueOld P-valueOld Adjusted P-valueOdds RatioCombined ScoreGenes

Metabolism of RNA139/761 4.12E-42 6.85E-39 0 0 4.770012 454.5459 MT-ND6;POP5;RPL5;MT-CO1;EIF4A3;THUMPD1;TSEN2;PWP2;TSEN54;ALKBH8;MT-ND1;RRP9;THG1L;FBL;RPS17;RPS19;MYC;TRMT44;RPP38;RPS8;IMP3;METTL1;DIMT1;PUS1;PRKCD;WDR75;PRKCA;TRNT1;PUS7;WBP11;GTPBP3;FTSJ3;SRRM1;DDX39B;XRN1;DKC1;NCL;MAPKAPK2;SRSF2;GEMIN4;RPP21;SRSF4;SRSF6;SRSF9;DDX6;SEH1L;DHX9;NOP2;SNU13;THADA;OSGEP;RRP7A;EMG1;PDCD11;GAR1;NOP14;IGF2;HNRNPL;SMU1;RCL1;CNOT6;HNRNPK;CNOT7;LSM6;PAN3;LAS1L;EPRS1;CNOT1;CNOT2;HNRNPD;TRMT13;RPS21;EIF4G1;DCP1B;TRMU;SMG1;DDX47;WDR4;NAT10;ZBTB8OS;YBX1;PRPF19;WDR46;ELAVL1;WDR43;MT-ATP6;PTBP1;RPL7A;METTL14;RPPH1;SNRNP70;RIOK1;RBM5;PELP1;WDR36;CNOT6L;NSUN2;DDX52;UTP18;YWHAZ;PATL1;SDE2;TSEN34;URM1;HEATR1;PARN;DDX21;NOL9;HSD17B10;MRM3;NOL6;EXOSC5;EXOSC10;EXOSC4;PABPN1;BMS1;POLR2E;TYW1;POLR2F;SAP18;IGF2BP2;EXOSC3;RPP14;EXOSC1;PAIP1;POLR2L;RTRAF;TRMT10A;RBM39;WTAP;WDR18;RPL35A;TRMT1;GTF2H5;TRIT1;BOP1;TSR1;TRMT61A;MPHOSPH6

Metabolism254/2181 2.46E-40 2.05E-37 0 0 3.016637 275.1244 MT-ND6;SLC23A2;RPL5;PI4K2B;PANK2;CERK;MT-CO1;GBA1;MT-ND1;NUDT4;RPS17;RPS19;PIP4K2A;CYP1B1;CHAC2;PIP4K2C;PRKACA;PRKACB;GLUL;MFSD2A;PRKAB2;ACOT7;GLCE;CSNK2A2;ACSL5;PRKCA;PISD;PLPP6;PRKAR1A;CSNK2B;UQCRC1;SUCLG2;PRKD2;VDAC1;UQCRC2;PLPP3;PLPP2;PLPP1;MTMR2;MTMR3;SEH1L;SHMT2;SHMT1;PIK3R4;MTMR9;PIK3R2;GNS;INPP5B;DGUOK;PTDSS1;SGPL1;INPP5A;NEU1;PLCG2;HMOX1;PIP5K1C;PPARGC1A;GPIHBP1;TRAP1;CREBBP;DHFR;EXT1;EXT2;GLUD1;AKR1B10;EPRS1;STAR;ACER3;NMT1;NDUFAF2;PEMT;NDUFAF1;RPS21;LGMN;CDS2;LPCAT1;COX7C;MT-ATP6;SMPD4;SPTLC1;ACADL;SPTLC2;IMPA1;QARS1;IMPA2;IDS;DLAT;NCOA1;COX8A;ELOVL5;GSTO1;ITPK1;SIRT3;ITPKB;HADHA;PLCB3;ALDOB;PLCB1;DLD;VAMP2;ASAH1;SAMD8;ASAH2;SGMS1;AKR1D1;UQCR11;SGMS2;UQCR10;COX5B;COX5A;PTS;ADCY5;PPP2CB;UCP2;CEPT1;CBR4;ATP5PF;GCH1;PNPLA8;AGK;PTGES3;GSR;PLEKHA3;ATP5F1D;AGT;ATP5F1E;FIG4;GSTA4;LPCAT3;NDUFA13;COX6A1;LCLAT1;MPC1;SLCO2B1;MPC2;ENPP1;CHP1;NUDT15;HADH;DGAT2;RARS1;DGAT1;RPS8;OCRL;SDHB;COX6B1;ALDH3A2;GPD2;MAPKAPK2;PLA2R1;KPNB1;NDUFB10;ABHD4;FECH;NDUFB11;CACNA1D;COX7A2;PLD1;AK6;SLC9A1;ACAT1;MTM1;TKFC;PSAP;CYC1;

Transcriptional Regulation by TP5377/362 6.63E-28 3.67E-25 0 0 5.478151 342.8284 MT-CO1;PRKAG1;PTEN;COX6A1;COX7C;ING5;SESN3;CASP6;AKT2;AKT3;SESN2;MLST8;PIP4K2A;PIP4K2C;KMT5A;NBN;YWHAG;COX8A;PRKAB2;USP7;RFC3;CNOT6L;APAF1;RFC2;CSNK2A2;TSC2;TSC1;PRKAB1;YWHAZ;COX6B1;RRAGC;MSH2;CSNK2B;RRAGD;MAPKAPK5;DNA2;SGK1;HDAC2;PRKAA1;PCNA;MEAF6;MAPKAP1;COX7A2;COX5B;COX5A;PPP2CB;PRDX1;POLR2E;PMS2;POLR2F;BRD7;POLR2L;CREBBP;NPM1;TAF12;TAF10;GSR;GTF2H5;PML;HIPK2;CNOT6;RAD50;CNOT7;AGO3;CDK5;CNOT1;AGO1;CNOT2;CDK2;CYCS;BAX;TAF7;ATM;LAMTOR1;TAF5;TAF4;ATR

Aerobic Respiration and Respiratory Electron Transport63/260 2.68E-26 1.12E-23 0 0 6.417441 377.8601 MT-ND6;NDUFA13;MT-CO1;COX6A1;COX7C;MT-ND1;MT-ATP6;MPC1;MPC2;DLAT;COX8A;NDUFC1;SDHB;SIRT3;COX6B1;PKM;NDUFS6;NDUFS5;UQCRC1;NDUFS3;SUCLG2;VDAC1;UQCRC2;DLD;FXN;NDUFB9;NDUFB7;NDUFB10;NDUFB6;NDUFB11;NDUFB3;ETFDH;NDUFB2;UQCR11;COX7A2;UQCR10;PDHB;COX5B;COX5A;ACAT1;UCP2;CYC1;NDUFV3;ATP5MF;ATP5ME;TRAP1;ATP5PF;PDHA1;NDUFA6;UQCC3;UQCC2;IDH3G;NDUFA3;IDH2;NDUFA2;NDUFA1;ATP5F1D;ATP5F1E;SUCLA2;UQCRQ;NDUFAF2;CYCS;NDUFAF1

rRNA Processing57/237 1.00E-23 3.34E-21 0 0 6.319901 334.6813 RPL5;MT-CO1;DDX47;NAT10;THUMPD1;PWP2;WDR46;WDR43;MT-ND1;RRP9;MT-ATP6;FBL;RPL7A;RPS17;RPS19;RIOK1;RPP38;PELP1;WDR36;IMP3;DIMT1;RPS8;WDR75;DDX52;UTP18;FTSJ3;DKC1;NCL;RPP21;HEATR1;NOP2;DDX21;SNU13;NOL9;HSD17B10;NOL6;MRM3;RRP7A;EXOSC5;EMG1;EXOSC10;EXOSC4;PDCD11;BMS1;GAR1;EXOSC3;RPP14;EXOSC1;NOP14;WDR18;RPL35A;RCL1;BOP1;LAS1L;TSR1;RPS21;MPHOSPH6

rRNA Processing in the Nucleus and Cytosol52/199 1.53E-23 4.25E-21 0 0 7.034903 369.5631 RPL5;DDX47;NAT10;THUMPD1;PWP2;WDR46;WDR43;RRP9;FBL;RPL7A;RPS17;RPS19;RIOK1;RPP38;PELP1;WDR36;IMP3;DIMT1;RPS8;WDR75;DDX52;UTP18;FTSJ3;DKC1;NCL;RPP21;HEATR1;NOP2;DDX21;SNU13;NOL9;NOL6;RRP7A;EXOSC5;EMG1;EXOSC10;EXOSC4;PDCD11;BMS1;GAR1;EXOSC3;RPP14;EXOSC1;NOP14;WDR18;RPL35A;RCL1;BOP1;LAS1L;TSR1;RPS21;MPHOSPH6

Metabolism of Lipids105/758 9.48E-22 2.25E-19 0 0 3.296235 159.5637 PI4K2B;CERK;GBA1;LCLAT1;CYP1B1;PIP4K2A;PIP4K2C;PRKACA;HADH;PRKACB;MFSD2A;PRKAB2;ACOT7;DGAT2;DGAT1;CSNK2A2;ACSL5;OCRL;PISD;ALDH3A2;PLPP6;GPD2;MAPKAPK2;CSNK2B;PRKD2;PLA2R1;PLPP3;PLPP2;KPNB1;PLPP1;MTMR2;MTMR3;ABHD4;PIK3R4;MTMR9;PIK3R2;PLD1;ACAT1;MTM1;PTDSS1;SGPL1;PSAP;NEU1;PIP5K1C;PPARGC1A;CREBBP;SRD5A3;CRLS1;STAR;ACER3;PI4KA;PEMT;DEGS1;PI4KB;LGMN;CDS2;ACADVL;LPCAT1;PTEN;PIK3CB;SMPD4;SPTLC1;ACADL;SPTLC2;SIN3A;HMGCS2;LBR;ABCD1;NCOA1;CERS5;PLA2G12A;ELOVL5;APOA2;HADHA;PIK3CA;THRAP3;PIK3C3;B4GALT6;AGPAT5;VAC14;ASAH1;ASAH2;SAMD8;SGMS1;TAFAZZIN;AKR1D1;PON1;SGMS2;AGPAT3;SELENOI;CEPT1;CDIPT;RPP14;CBR4;MBTPS1;AGK;PNPLA8;PTGES3;PLEKHA3;SGPP2;AGT;SGPP1;FIG4;VAPA;LPCAT3

Metabolism of Proteins197/2067 9.02E-20 1.87E-17 0 0 2.247328 98.55104 MT-ND6;RPL5;PGAP1;MT-CO1;TRRAP;PARS2;GBA1;SMC3;MT-ND1;PSMD9;RPS17;TRIM28;RPS19;ANPEP;MYC;TRIM25;PRKACA;EARS2;DDX17;CSNK2A2;HCFC1;CSNK2B;SUCLG2;TARS2;VDAC1;UQCRC2;AARS2;SEH1L;SHMT2;PRKDC;THY1;HIF1A;SNX3;NCSTN;NEU1;PPARGC1A;GPIHBP1;NUS1;CREBBP;XRCC4;ABCA3;IGF2;EIF2AK2;MYO5A;INO80;CP;PUM2;GLUD1;HNRNPK;EPRS1;STAR;RPS21;TOP2B;PIGO;PIGP;CTSZ;PIGV;B3GNTL1;PIGX;MT-ATP6;QARS1;UIMC1;CTSH;DLAT;CTSD;RNF152;RAB8A;NCOA1;PSENEN;CCT2;ACTL6A;PRMT3;UCHL3;UCHL5;BACE1;KAT2B;NR5A2;TCP1;PIGK;WAC;GAS6;DLD;VAMP2;PCNA;COX5B;COX5A;RNF139;CCT8;CCT5;MARCHF6;CCT4;ATP5PF;NPM1;PEX10;PEX12;PEX13;PEX14;AGT;HIPK2;RAB11B;RNF146;CTNNB1;NDUFA13;UBE2D1;YY1;CHCHD2;NARS2;HADH;RARS2;NSF;USP7;RARS1;USP5;IGFBP5;FBXW7;USP4;RPS8;APLP2;ADAM10;RAB31;UBE2V2;SQSTM1;CARS2;INO80C;FECH;CUL3;CUL1;FOXO4;ACAT1;ATXN3;FUT8;NDUFV3;SOCS5;WDTC1;SMAD4;PDHA1;TGFB1;SRD5A3;IDH2;KLHL22;EIF2S1;NR4A2;UBE2W;UQCRQ;UBE2N;CPE;OGT;NFE2L2;FBN1;EIF4G1;USP37;PTEN;RPL7A;OPA1;ALDH2;SIN3A;HMGCS2;VBP1;ATP6AP2;APOA2;AXIN1;DARS2;SARS2;PEX5;ADGRF5;NDUFS3;PFDN1;B4GALT6;PFDN5;B4GALT4;OTUB1;U

Major Pathway of rRNA Processing in the Nucleolus and Cytosol46/189 1.31E-19 2.42E-17 0 0 6.358373 276.4549 RPL5;DDX47;HEATR1;DDX21;SNU13;NOL9;PWP2;WDR46;WDR43;RRP9;NOL6;RRP7A;FBL;RPL7A;RPS17;EMG1;EXOSC5;EXOSC10;EXOSC4;RPS19;PDCD11;BMS1;RIOK1;EXOSC3;RPP14;RPP38;EXOSC1;PELP1;NOP14;WDR36;IMP3;RPS8;WDR18;WDR75;RPL35A;DDX52;UTP18;FTSJ3;RCL1;BOP1;LAS1L;NCL;RPP21;TSR1;RPS21;MPHOSPH6

Respiratory Electron Transport42/158 1.46E-19 2.42E-17 0 0 7.137067 309.5524 MT-ND6;NDUFB9;NDUFA13;NDUFB7;NDUFB10;NDUFB6;MT-CO1;NDUFB11;NDUFB3;ETFDH;NDUFB2;COX7A2;UQCR11;UQCR10;COX6A1;COX5B;COX7C;COX5A;MT-ND1;CYC1;NDUFV3;COX8A;TRAP1;NDUFA6;UQCC3;UQCC2;NDUFA3;NDUFA2;NDUFA1;NDUFC1;SDHB;COX6B1;UQCRQ;NDUFS6;NDUFS5;UQCRC1;NDUFAF2;NDUFS3;CYCS;UQCRC2;NDUFAF1;FXN

Cellular Responses to Stimuli109/887 1.58E-18 2.39E-16 0 0 2.865268 117.4443 RB1;RPL5;MT-CO1;UBE2D1;COX6A1;RPS17;RPS19;AKT2;MYC;AKT3;SESN2;CAPN2;NBN;PRKACA;PRKACB;MAP2K4;PRKCI;RPS8;CSNK2A2;PRKCD;TINF2;COX6B1;RRAGC;PRKAR1A;MAPKAPK2;CSNK2B;RRAGD;TXNIP;MAPKAPK5;SQSTM1;ATF3;SEH1L;MAPKAP1;CUL3;CUL1;PIK3R2;COX7A2;HIF1A;PRDX3;PRDX1;HMOX1;PPARGC1A;CREBBP;ACD;IDH1;HMGA1;EIF2S1;NFKB1;GCLC;AGO3;AGO1;CDK2;CYCS;ATM;GCLM;RPS21;EZH2;NFE2L2;ATR;ACADVL;ITGB3;PIK3CB;COX7C;RPL7A;SIN3A;MLST8;ITGAV;ATP7A;COX8A;NCOA1;ANXA2;MIOS;EED;GPX3;TERF1;SIRT3;MMP14;IMPACT;PIK3CA;AKT1S1;KPTN;CRYAB;TLR4;PARN;COX5B;COX5A;HDAC6;ADCY5;MAPK9;EXOSC5;MAPK8;EXOSC4;LMNA;MAPK1;FYN;EXOSC3;EXTL3;EXOSC1;MAP4K4;MAPK3;MBTPS1;TXNRD2;PTGES3;GSR;RPL35A;SOD3;RAD50;CTNNB1;LAMTOR1

Phospholipid Metabolism47/211 2.50E-18 3.47E-16 0 0 5.664346 229.5679 AGPAT5;PI4K2B;VAC14;MTMR2;MTMR3;ABHD4;TAFAZZIN;PIK3R4;LPCAT1;PTEN;MTMR9;PIK3R2;PIK3CB;PLD1;LCLAT1;AGPAT3;SELENOI;MTM1;PTDSS1;PIP4K2A;PIP4K2C;PIP5K1C;CEPT1;CDIPT;MFSD2A;PLA2G12A;DGAT2;DGAT1;AGK;PNPLA8;CSNK2A2;PLEKHA3;OCRL;CRLS1;PISD;FIG4;HADHA;PIK3CA;LPCAT3;GPD2;CSNK2B;PI4KA;PEMT;PIK3C3;PI4KB;PLA2R1;CDS2

Mitochondrial Protein Degradation32/97 2.80E-18 3.58E-16 0 0 9.630006 389.2147 MT-ND6;NDUFA13;FECH;NDUFB6;MT-CO1;SHMT2;PDHB;COX5B;COX5A;HSD17B10;MT-ND1;ACAT1;MT-ATP6;CHCHD2;ALDH2;OPA1;NDUFV3;HMGCS2;HADH;PRKACA;ATP5PF;PDHA1;IDH2;NDUFA2;GLUD1;STAR;UQCRQ;NDUFS3;SUCLG2;UQCRC2;SSBP1;DLD

TP53 Regulates Metabolic Genes30/86 5.31E-18 6.31E-16 0 0 10.46244 416.1559 PRKAA1;MT-CO1;PRKAG1;PTEN;COX7A2;COX6A1;COX5B;COX7C;COX5A;SESN3;AKT2;PRDX1;AKT3;SESN2;MLST8;YWHAG;COX8A;PRKAB2;GSR;TSC2;TSC1;PRKAB1;YWHAZ;COX6B1;RRAGC;AGO3;AGO1;RRAGD;CYCS;LAMTOR1

rRNA Modification in the Nucleus and Cytosol26/63 6.58E-18 7.29E-16 0 0 13.68106 541.2656 DDX47;HEATR1;NOP2;NAT10;SNU13;THUMPD1;PWP2;WDR46;WDR43;RRP9;NOL6;RRP7A;FBL;EMG1;PDCD11;BMS1;GAR1;WDR36;NOP14;DIMT1;IMP3;WDR75;DDX52;UTP18;RCL1;DKC1

Intracellular Signaling by Second Messengers57/321 4.51E-17 4.69E-15 0 0 4.289791 161.4568 KDM1A;IRS1;PTEN;PIK3CB;AKT2;AKT3;MLST8;PIP4K2A;PIP4K2C;RAC1;PRKACA;PRKACB;PDGFRA;USP7;CNOT6L;EED;PRKCE;HGF;CSNK2A2;PRKCD;GAB1;TSC2;PRKCA;RRAGC;PIK3CA;PRKAR1A;LCK;CSNK2B;RRAGD;AKT1S1;SGK1;MET;HDAC2;MAPKAP1;PDGFB;PIK3R2;FOXO4;FOXO1;ADCY5;HDAC7;PPP2CB;GRK2;TNKS2;MAPK1;FYN;PIP5K1C;MAPK3;INSR;PML;RNF146;AGO3;VAPA;AGO1;NEDD4;GRB2;LAMTOR1;EZH2

tRNA Processing37/146 1.19E-16 1.17E-14 0 0 6.658921 244.1546 MT-ND6;TSEN34;POP5;TRMU;SEH1L;MT-CO1;URM1;WDR4;ZBTB8OS;THADA;TSEN2;HSD17B10;TSEN54;OSGEP;ALKBH8;MT-ND1;THG1L;MT-ATP6;RPPH1;TYW1;TRMT44;RPP14;RPP38;RTRAF;TRMT10A;METTL1;PUS1;NSUN2;TRMT1;TRNT1;PUS7;TRIT1;GTPBP3;EPRS1;RPP21;TRMT13;TRMT61A

Diseases of Signal Transduction by Growth Factor Receptors and Second Messengers67/451 9.80E-16 9.05E-14 0 0 3.481355 120.3118 RB1;IRS1;ITGB3;PTEN;PIK3CB;AKT2;MYC;AKT3;MLST8;RAC1;JAK2;HRAS;PSENEN;PDGFRA;MAP2K1;FBXW7;HGF;GAB1;AXIN1;ADAM10;TSC2;KAT2B;PIK3CA;PRKAR1A;LCK;AKT1S1;SOS1;RAF1;SQSTM1;MET;HDAC2;MAPKAP1;PDGFB;CUL1;LRP5;PIK3R2;ZC3HAV1;FOXO4;FOXO1;HDAC6;HDAC7;FXR1;PPP2CB;MAPK9;NCSTN;MAPK8;TNKS2;LMNA;POLR2E;POLR2F;MAPK1;FYN;POLR2L;MAPK3;TCF7L2;CREBBP;NPM1;SMAD4;TGFB1;AGK;CSNK1A1;QKI;AGO3;APC;AGO1;CTNNB1;GRB2

Cellular Responses to Stress94/787 2.67E-15 2.34E-13 0 0 2.740839 91.97238 RB1;RPL5;ACADVL;MT-CO1;UBE2D1;COX6A1;COX7C;RPL7A;RPS17;RPS19;SIN3A;AKT2;MYC;AKT3;SESN2;MLST8;NBN;ATP7A;COX8A;NCOA1;MAP2K4;PRKCI;MIOS;EED;RPS8;GPX3;CSNK2A2;PRKCD;TINF2;TERF1;SIRT3;COX6B1;IMPACT;RRAGC;MAPKAPK2;CSNK2B;RRAGD;AKT1S1;TXNIP;MAPKAPK5;KPTN;CRYAB;SQSTM1;TLR4;ATF3;SEH1L;CUL3;PARN;CUL1;COX7A2;COX5B;COX5A;HIF1A;HDAC6;PRDX3;MAPK9;EXOSC5;MAPK8;EXOSC4;PRDX1;LMNA;HMOX1;MAPK1;EXOSC3;PPARGC1A;EXTL3;EXOSC1;MAP4K4;MAPK3;MBTPS1;CREBBP;ACD;TXNRD2;PTGES3;IDH1;GSR;HMGA1;RPL35A;SOD3;EIF2S1;NFKB1;GCLC;RAD50;AGO3;AGO1;CDK2;CYCS;ATM;LAMTOR1;GCLM;RPS21;EZH2;NFE2L2;ATR

Regulation of TP53 Activity37/160 2.90E-15 2.41E-13 0 0 5.896622 197.3895 HDAC2;PRKAA1;MEAF6;MAPKAP1;PRKAG1;ING5;PPP2CB;AKT2;AKT3;MLST8;PIP4K2A;KMT5A;NBN;PIP4K2C;BRD7;PRKAB2;USP7;RFC3;TAF12;RFC2;TAF10;CSNK2A2;PRKAB1;PML;HIPK2;RAD50;CDK5;CSNK2B;CDK2;TAF7;MAPKAPK5;ATM;DNA2;TAF5;SGK1;TAF4;ATR

Signal Transduction218/2613 3.38E-15 2.68E-13 0 0 1.932783 64.40151 ATF1;CYFIP1;TRRAP;SMC3;GJA1;EDNRA;EDNRB;OPHN1;AKT2;MYC;AKT3;PIP4K2A;VPS35;PIP4K2C;PRKACA;PRKACB;CDON;PRKAB2;PRKCI;RBFOX2;PRKCE;CSNK2A2;PAQR3;PRKCD;PRKCA;SCRIB;PRKAB1;SRRM1;DDX39B;RRAGC;PRKAR1A;PARD3;CSNK2B;RRAGD;KCTD13;SEH1L;SHMT2;MAPKAP1;PDGFB;PIK3R4;PIK3R2;HIF1A;SNX3;NCSTN;RDH10;PDGFD;RDH16;PLCG2;RDH14;PIP5K1C;CREBBP;INSR;IGF2;NFATC1;AGO3;AGO1;GIPC1;GRB2;EZH2;PRKAG1;PTPRJ;PTPRK;AATF;PCSK6;PTPRF;PPP3CA;C1QBP;TIMP2;RAC1;DLAT;JAK2;CTSD;HRAS;GIT1;NCOA1;PSENEN;CCT2;CNOT6L;ANXA1;GAB1;UCHL5;RHOB;KAT2B;MMP14;PLCB3;NR5A2;GAS1;PLCB1;SGK1;DLD;RHOQ;VAMP3;ADCY5;PPP2CB;MFN2;PAK2;PAK4;CSNK1A1;PTGES3;AGT;DHRS4;RNF146;NEDD4;CTNNB1;LAMTOR1;DGKD;KDM1A;IRS1;UBE2D1;IGF1R;YY1;ABHD12;CFL1;PDE8B;MYLIP;PDGFRA;MAP2K1;USP7;FBXW7;USP4;HGF;ADAM10;TSC2;TSC1;OCRL;VRK2;DGKZ;ALDH3A2;MAPKAPK2;MAPKAPK5;PHIP;RAF1;SQSTM1;ABCG1;KHDRBS1;KHDRBS3;CUL3;CUL1;ABHD6;FOXO4;PLD1;FOXO1;RTN4;GRK2;STK38;PSAP;ABL2;WNT4;SMAD4;PDHA1;TGFB1;NFKB1;BMP2;FER;CDK5;PTPRA;CDK2;FBN1;PICALM;EIF4G1;LRRK2;ITGB3;PTEN;ECE1;PIK3CB;YBX1;PTBP1;SIN3A;MLST8;FLOT2;ITGAV;LBR;YWHA

PIP3 Activates AKT Signaling49/281 1.55E-14 1.17E-12 0 0 4.168171 132.5329 KDM1A;IRS1;PTEN;PIK3CB;AKT2;AKT3;MLST8;PIP4K2A;PIP4K2C;RAC1;PDGFRA;USP7;CNOT6L;EED;HGF;CSNK2A2;GAB1;TSC2;RRAGC;PIK3CA;LCK;CSNK2B;RRAGD;AKT1S1;SGK1;MET;HDAC2;MAPKAP1;PDGFB;PIK3R2;FOXO4;FOXO1;HDAC7;PPP2CB;TNKS2;MAPK1;FYN;PIP5K1C;MAPK3;INSR;PML;RNF146;AGO3;VAPA;AGO1;NEDD4;GRB2;LAMTOR1;EZH2

Gene Expression (Transcription)149/1615 9.77E-14 7.06E-12 0 0 2.09413 62.73405 RB1;MT-CO1;EIF4A3;UBE2D1;COX6A1;YY1;SESN3;TRIM28;AKT2;MYC;AKT3;SESN2;PIP4K2A;KMT5A;PIP4K2C;NBN;PRKACA;PRKAB2;SMARCC1;USP7;DGAT2;CSNK2A2;TSC2;TSC1;PRKAB1;COX6B1;HCFC1;SRRM1;DDX39B;MSH2;RRAGC;CSNK2B;RRAGD;SRSF2;TXNIP;MAPKAPK5;SRSF4;DNA2;SRSF6;SRSF9;PAXIP1;SEH1L;MEAF6;MAPKAP1;NOP2;CUL1;COX7A2;FOXO4;FOXO1;ATXN3;PRDX1;PPARGC1A;CREBBP;SMAD4;TGFB1;SMARCA5;G6PC1;NFKB1;NR4A2;BMP2;CNOT6;CNOT7;AGO3;CDK5;CNOT1;AGO1;CNOT2;CDK2;CYCS;ATM;OGT;EZH2;ATR;BTG1;PRKAG1;PTEN;YBX1;COX7C;ING5;SIN3A;CASP6;BCL7C;MLST8;LBR;YWHAG;KDM6A;NCOA1;COX8A;PBRM1;RFC3;CNOT6L;APAF1;ELOVL5;EED;RFC2;ACTL6A;AXIN1;ARID1A;YWHAZ;SIRT3;KAT2B;NR5A2;POLR1A;POLR1E;SGK1;MET;PRKAA1;HDAC2;PCNA;SRF;DDX21;COX5B;COX5A;HDAC6;IWS1;HDAC7;PPP2CB;PABPN1;POLR2E;PMS2;SAP18;POLR2F;MAPK1;BRD7;POLR2L;MAPK3;TCF7L2;NPM1;BRF2;TAF12;BRF1;TAF10;GSR;DEK;KLF4;GTF2H5;PML;HIPK2;RAD50;MYO1C;POLR3A;POLR3B;TAF7;CTNNB1;BAX;ERCC6;TAF5;LAMTOR1;TAF4

Signaling by Receptor Tyrosine Kinases70/536 1.60E-13 1.11E-11 0 0 2.993631 88.19601 ATF1;CYFIP1;IRS1;ITGB3;PTPRJ;PIK3CB;PTPRK;PCSK6;PTPRF;IGF1R;PTBP1;SIN3A;AKT2;MYC;AKT3;MLST8;ITGAV;RAC1;PRKACA;JAK2;PRKACB;CTSD;HRAS;PSENEN;PDGFRA;MAP2K1;RBFOX2;PRKCE;HGF;PRKCD;GAB1;ADAM10;PRKCA;PIK3CA;LCK;MAPKAPK2;PIK3C3;SOS1;SGK1;CRK;MET;HDAC2;ROCK1;MAPKAP1;SRF;PDGFB;PIK3R4;PIK3R2;HIF1A;CDC42;PPP2CB;NCSTN;PDGFD;POLR2E;POLR2F;MAPK1;FYN;PAK2;POLR2L;MAPK3;INSR;IGF2;FER;CDK5;GIPC1;NEDD4;CTNNB1;BAX;GRB2;BCAR1

Disease 181/2131 2.92E-13 1.94E-11 0 0 1.932344 55.77076 RB1;CYFIP1;RPL5;KDM1A;IRS1;UBE2D1;IGF1R;GJA1;RPS17;TRIM28;RPS19;AKT2;MYC;AKT3;CAPN2;TRIM25;CYP1B1;BANF1;NBN;PRKACA;PRKACB;PDGFRA;MAP2K4;MAP2K1;FBXW7;RPS8;HGF;CSNK2A2;ADAM10;TSC2;MSH2;PRKAR1A;MSH3;NCL;CSNK2B;GEMIN4;TXNIP;DNA2;RAF1;SQSTM1;KPNB1;SLC27A4;SEH1L;MAPKAP1;CUL3;PDGFB;PIK3R4;CUL1;PIK3R2;ZC3HAV1;FOXO4;GNS;FOXO1;ACAT1;FXR1;FUT8;NCSTN;LARP1;TKFC;PRDX1;NEU1;PLCG2;HMOX1;NUS1;CREBBP;SMAD4;TGFB1;XRCC4;XRCC5;ABCA3;IDH1;SRD5A3;HMGA1;EIF2AK2;MYO5A;B3GALT6;CP;G6PC1;QKI;NFKB1;SRPK1;EXT1;EXT2;GCLC;HNRNPK;AGO3;CDK5;AGO1;CDK2;NMT1;UBE2N;GRB2;ATM;GCLM;RPS21;EZH2;NFE2L2;GALK1;ATR;ITGB3;OGG1;PTEN;SLC2A2;PIK3CB;HMGB1;RPL7A;SIN3A;C1QBP;MLST8;IDS;RAC1;DLAT;JAK2;GUSB;HRAS;ABCD1;YWHAG;PSENEN;HGSNAT;RFC3;EED;RFC2;GAB1;AXIN1;ABCC9;YWHAZ;KAT2B;LMBRD1;PIK3CA;LCK;AKT1S1;PIK3C3;ALDOB;SOS1;DLD;MET;CRK;TLR4;VAMP2;CHMP5;HDAC2;ROCK1;LRP5;HDAC6;ADCY5;HDAC7;CDC42;PPP2CB;MAPK9;MAPK8;TNKS2;PABPN1;LMNA;POLR2E;PMS2;SAP18;POLR2F;MAPK1;FYN;PAK2;POLR2L;MAPK3;SLC35A1;TCF7L2;NPM1;SLC16A1;TAF12;CSNK1A1;AGK;TAF10;PTGES3;RPL35A;GTF2H5;PML;RAD50;MYO

tRNA Modification in the Nucleus and Cytosol18/43 6.09E-13 3.90E-11 0 0 13.91242 391.3054 TRMT10A;METTL1;URM1;NSUN2;PUS1;WDR4;TRMT1;THADA;PUS7;OSGEP;TRIT1;ALKBH8;THG1L;EPRS1;TYW1;TRMT13;TRMT44;TRMT61A

RNA Polymerase II Transcription129/1360 8.24E-13 5.08E-11 0 0 2.137846 59.48459 RB1;MT-CO1;EIF4A3;UBE2D1;COX6A1;YY1;SESN3;TRIM28;AKT2;MYC;AKT3;SESN2;PIP4K2A;KMT5A;PIP4K2C;NBN;PRKACA;PRKAB2;SMARCC1;USP7;CSNK2A2;TSC2;TSC1;PRKAB1;COX6B1;SRRM1;DDX39B;MSH2;RRAGC;CSNK2B;RRAGD;SRSF2;TXNIP;MAPKAPK5;SRSF4;DNA2;SRSF6;SRSF9;MEAF6;MAPKAP1;NOP2;CUL1;COX7A2;FOXO4;FOXO1;ATXN3;PRDX1;PPARGC1A;CREBBP;SMAD4;TGFB1;G6PC1;NFKB1;NR4A2;BMP2;CNOT6;CNOT7;AGO3;CDK5;CNOT1;AGO1;CNOT2;CDK2;CYCS;ATM;EZH2;ATR;BTG1;PRKAG1;PTEN;YBX1;COX7C;ING5;SIN3A;CASP6;MLST8;LBR;YWHAG;COX8A;PBRM1;RFC3;CNOT6L;APAF1;EED;RFC2;ACTL6A;AXIN1;ARID1A;YWHAZ;SIRT3;KAT2B;NR5A2;SGK1;MET;PRKAA1;HDAC2;PCNA;SRF;COX5B;COX5A;HDAC6;IWS1;HDAC7;PPP2CB;PABPN1;POLR2E;PMS2;POLR2F;MAPK1;BRD7;POLR2L;MAPK3;TCF7L2;NPM1;TAF12;TAF10;GSR;DEK;KLF4;GTF2H5;PML;HIPK2;RAD50;TAF7;CTNNB1;BAX;TAF5;LAMTOR1;TAF4

Generic Transcription Pathway120/1230 8.71E-13 5.17E-11 0 0 2.197789 61.03038 RB1;MT-CO1;UBE2D1;COX6A1;YY1;SESN3;TRIM28;AKT2;MYC;AKT3;SESN2;PIP4K2A;KMT5A;PIP4K2C;NBN;PRKACA;PRKAB2;SMARCC1;USP7;CSNK2A2;TSC2;TSC1;PRKAB1;COX6B1;MSH2;RRAGC;CSNK2B;RRAGD;TXNIP;MAPKAPK5;DNA2;MEAF6;MAPKAP1;NOP2;CUL1;COX7A2;FOXO4;FOXO1;ATXN3;PRDX1;PPARGC1A;CREBBP;SMAD4;TGFB1;G6PC1;NFKB1;NR4A2;BMP2;CNOT6;CNOT7;AGO3;CDK5;CNOT1;AGO1;CNOT2;CDK2;CYCS;ATM;EZH2;ATR;BTG1;PRKAG1;PTEN;YBX1;COX7C;ING5;SIN3A;CASP6;MLST8;LBR;YWHAG;COX8A;PBRM1;RFC3;CNOT6L;APAF1;EED;RFC2;ACTL6A;AXIN1;ARID1A;YWHAZ;SIRT3;KAT2B;NR5A2;SGK1;MET;PRKAA1;HDAC2;PCNA;SRF;COX5B;COX5A;HDAC6;HDAC7;PPP2CB;POLR2E;PMS2;POLR2F;MAPK1;BRD7;POLR2L;MAPK3;TCF7L2;NPM1;TAF12;TAF10;GSR;DEK;KLF4;GTF2H5;PML;HIPK2;RAD50;TAF7;CTNNB1;BAX;TAF5;LAMTOR1;TAF4

Cellular Response to Chemical Stress37/202 5.83E-12 3.34E-10 0 0 4.385884 113.4531 MT-CO1;CUL3;CUL1;COX7A2;COX5B;COX6A1;COX7C;COX5A;PRDX3;SIN3A;AKT2;MYC;PRDX1;AKT3;SESN2;HMOX1;ATP7A;COX8A;NCOA1;PRKCI;CREBBP;GPX3;TXNRD2;IDH1;CSNK2A2;PRKCD;GSR;SOD3;NFKB1;COX6B1;GCLC;CSNK2B;TXNIP;CYCS;GCLM;SQSTM1;NFE2L2

Complex I Biogenesis21/68 7.73E-12 4.28E-10 0 0 8.650012 221.3219 MT-ND6;NDUFB9;NDUFA13;NDUFB7;NDUFA6;NDUFB10;NDUFB6;NDUFB11;NDUFA3;NDUFB3;NDUFA2;NDUFB2;NDUFA1;NDUFC1;MT-ND1;NDUFS6;NDUFS5;NDUFS3;NDUFAF2;NDUFV3;NDUFAF1

Deadenylation-dependent mRNA Decay19/56 1.18E-11 6.32E-10 0 0 9.926358 249.7974 DDX6;CNOT6L;EIF4A3;PARN;PATL1;EXOSC5;CNOT6;EXOSC4;CNOT7;LSM6;PAN3;XRN1;CNOT1;CNOT2;EXOSC3;EXOSC1;PAIP1;DCP1B;EIF4G1

Sphingolipid Metabolism25/107 7.26E-11 3.77E-09 0 0 5.915572 138.1086 ASAH1;ASAH2;SAMD8;CERK;SGMS1;GBA1;SGMS2;SGPL1;SMPD4;SPTLC1;SPTLC2;NEU1;PSAP;CERS5;SGPP2;SGPP1;ALDH3A2;VAPA;ACER3;PRKD2;DEGS1;PLPP3;B4GALT6;PLPP2;PLPP1

VEGFA-VEGFR2 Pathway24/99 7.60E-11 3.83E-09 0 0 6.204918 144.58 CYFIP1;ROCK1;MAPKAP1;ITGB3;PRKCD;PRKCA;PIK3R2;PIK3CB;CDC42;PIK3CA;AKT2;AKT3;MAPKAPK2;MLST8;CTNNB1;ITGAV;FYN;RAC1;PRKACA;PRKACB;HRAS;CRK;PAK2;BCAR1

Glycerophospholipid Biosynthesis27/128 1.56E-10 7.62E-09 0 0 5.192403 117.2557 AGPAT5;ABHD4;TAFAZZIN;LPCAT1;PLD1;LCLAT1;AGPAT3;SELENOI;PTDSS1;CEPT1;CDIPT;MFSD2A;PLA2G12A;DGAT2;DGAT1;AGK;PNPLA8;CSNK2A2;CRLS1;PISD;HADHA;GPD2;LPCAT3;CSNK2B;PEMT;PLA2R1;CDS2

Signaling by VEGF24/108 5.25E-10 2.49E-08 0 0 5.537471 118.3272 CYFIP1;ROCK1;MAPKAP1;ITGB3;PRKCD;PRKCA;PIK3R2;PIK3CB;CDC42;PIK3CA;AKT2;AKT3;MAPKAPK2;MLST8;CTNNB1;ITGAV;FYN;RAC1;PRKACA;PRKACB;HRAS;CRK;PAK2;BCAR1

Regulation of TP53 Activity Through Phosphorylation22/92 6.19E-10 2.86E-08 0 0 6.08326 128.983 PRKAB2;RFC3;PRKAA1;TAF12;RFC2;TAF10;CSNK2A2;PRKAG1;PRKAB1;HIPK2;RAD50;CDK5;CSNK2B;CDK2;TAF7;MAPKAPK5;ATM;NBN;DNA2;TAF5;TAF4;ATR

Chromatin Modifying Enzymes37/238 7.81E-10 3.42E-08 0 0 3.593471 75.35724 ENY2;HDAC2;PRDM9;MEAF6;KDM1A;TRRAP;JADE3;TAF5L;ING5;CFL1;SAP18;KAT7;KMT5A;JAK2;KDM6A;NCOA1;SMARCC1;CREBBP;PBRM1;TAF12;EED;TAF10;USP22;ACTL6A;PRMT3;ELP3;ELP5;ARID1A;ELP6;NFKB1;HCFC1;KAT2B;TAF6L;MORF4L1;TADA1;OGT;EZH2

Chromatin Organization37/238 7.81E-10 3.42E-08 0 0 3.593471 75.35724 ENY2;HDAC2;PRDM9;MEAF6;KDM1A;TRRAP;JADE3;TAF5L;ING5;CFL1;SAP18;KAT7;KMT5A;JAK2;KDM6A;NCOA1;SMARCC1;CREBBP;PBRM1;TAF12;EED;TAF10;USP22;ACTL6A;PRMT3;ELP3;ELP5;ARID1A;ELP6;NFKB1;HCFC1;KAT2B;TAF6L;MORF4L1;TADA1;OGT;EZH2

DNA Repair43/312 1.61E-09 6.86E-08 0 0 3.128709 63.35161 FTO;INO80C;PAXIP1;PCNA;RIF1;PRKDC;OGG1;PRPF19;YY1;MAPK8;PPP4R2;UIMC1;POLR2E;TRIM25;PMS2;POLR2F;NBN;POLR2L;ACD;USP7;RFC3;XRCC4;XRCC5;RFC2;TINF2;ACTL6A;SMARCA5;INO80;TERF1;SPIDR;GTF2H5;CUL4A;RAD50;MSH2;MSH3;CDK2;UBE2V2;UBE2N;ADPRS;ATM;DNA2;ERCC6;ATR

Innate Immune System104/1149 2.34E-09 9.73E-08 0 0 1.994318 39.63325 ATF1;CYFIP1;UBE2D1;PLAU;ANPEP;CFL1;TRIM25;PRKACA;PRKACB;KCMF1;MAP2K4;MAP2K1;DGAT1;PRKCE;PRKCD;ADAM10;RAB31;MAPKAPK2;CSNK2B;TXNIP;RAF1;KPNB1;DHX9;PRKDC;PIK3R4;CUL1;UBR4;PIK3R2;PLD1;GNS;NCSTN;TKFC;DHX36;NEU1;PSAP;PLCG2;HMOX1;N4BP1;CREBBP;XRCC5;IDH1;MYO5A;NFATC1;NFKB1;UBE2N;GRB2;DEGS1;HPSE;LGMN;DDX3X;CTSZ;LPCAT1;PTPRJ;PIK3CB;HMGB1;PPP3CA;TIMP2;CTSH;ITGAV;RAC1;ATP7A;GUSB;CTSD;HRAS;CCT2;HGSNAT;APAF1;ANXA2;ATP6AP2;CEACAM1;PKM;PIK3CA;NPC2;LCK;PIK3C3;SOS1;CRK;TLR4;CSTB;USP14;ASAH1;ROCK1;CPN1;CDC42;PPP2CB;MAPK9;MAPK8;POLR2E;POLR2F;MAPK1;FYN;CCT8;PAK2;POLR2L;MAPK3;RAB10;MYO1C;POLR3A;POLR3B;VAPA;CTNNB1;LAMTOR1;CD68;TRIM32

HATs Acetylate Histones23/108 2.90E-09 1.18E-07 0 0 5.238666 102.9841 NCOA1;ENY2;CREBBP;MEAF6;TAF12;TRRAP;TAF10;USP22;ACTL6A;JADE3;ELP3;ELP5;ELP6;TAF5L;HCFC1;MORF4L1;ING5;KAT2B;TAF6L;CFL1;TADA1;KAT7;OGT

FOXO-mediated Transcription18/67 3.00E-09 1.19E-07 0 0 7.089197 139.1209 HDAC2;CREBBP;SMAD4;BTG1;FOXO4;KLF4;YWHAZ;G6PC1;FOXO1;SIRT3;KAT2B;ATXN3;SIN3A;AKT2;AKT3;TXNIP;PPARGC1A;YWHAG

Plasma Lipoprotein Assembly, Remodeling, and Clearance19/75 3.22E-09 1.25E-07 0 0 6.551915 128.1113 MYLIP;MBTPS1;MTTP;APOA2;LCAT;APOBR;APOC3;VLDLR;PCSK6;LIPA;LIPC;NPC1;SOAT1;NPC2;SOAT2;PRKACA;PRKACB;ABCG1;GPIHBP1

PI Metabolism20/84 4.02E-09 1.52E-07 0 0 6.038265 116.7246 PI4K2B;VAC14;MTMR2;MTMR3;PTEN;PIK3R4;MTMR9;OCRL;PIK3R2;PLEKHA3;PIK3CB;MTM1;FIG4;PIK3CA;PI4KA;PIP4K2A;PIK3C3;PIP4K2C;PIP5K1C;PI4KB

MITF-M-regulated Melanocyte Development25/136 1.46E-08 5.38E-07 0 0 4.363363 78.73693 ASAH1;EDNRB;QARS1;SIN3A;AKT2;BCL7C;AKT3;MAPK1;PPARGC1A;MAPK3;TCF7L2;SMARCC1;CREBBP;RARS1;ACTL6A;ATP6AP2;MYO5A;ARID1A;CEACAM1;AGO3;EPRS1;AGO1;CDK2;CTNNB1;MET

Sphingolipid Catabolism12-Aug 1.57E-08 5.68E-07 0 0 38.29839 688.1613 ALDH3A2;SGPL1;ACER3;PLPP3;PLPP2;SGPP2;PLPP1;SGPP1

Negative Regulation of the PI3K AKT Network23/118 1.73E-08 6.14E-07 0 0 4.684749 83.71495 PDGFRA;IRS1;HGF;INSR;PDGFB;PTEN;GAB1;PIK3R2;PIK3CB;PPP2CB;PIK3CA;LCK;AKT2;AKT3;PIP4K2A;MAPK1;GRB2;FYN;PIP4K2C;PIP5K1C;RAC1;MET;MAPK3

Mitochondrial tRNA Aminoacylation21-Oct 1.99E-08 6.89E-07 0 0 17.4371 309.2081 RARS2;AARS2;SARS2;QARS1;PARS2;NARS2;DARS2;TARS2;CARS2;EARS2

PI3K AKT Signaling in Cancer22/110 2.16E-08 7.34E-07 0 0 4.834356 85.32386 PDGFRA;IRS1;HGF;MAPKAP1;PDGFB;PTEN;GAB1;TSC2;PIK3R2;FOXO4;PIK3CB;FOXO1;PIK3CA;LCK;AKT2;AKT3;AKT1S1;MLST8;GRB2;FYN;RAC1;MET

MTOR Signalling13/41 5.38E-08 1.75E-06 0 0 8.924446 149.3704 PRKAA1;PRKAB2;PRKAG1;TSC2;TSC1;PRKAB1;RRAGC;AKT2;AKT1S1;RRAGD;MLST8;LAMTOR1;EIF4G1

Inositol Phosphate Metabolism14/48 5.46E-08 1.75E-06 0 0 7.920415 132.4546 ITPK1;PTEN;MTMR9;OCRL;NUDT4;INPP5B;ITPKB;PLCB3;INPP5A;IMPA1;IMPA2;PLCG2;IP6K1;PLCB1

PTEN Regulation25/145 5.49E-08 1.75E-06 0 0 4.034188 67.44428 HDAC2;KDM1A;PTEN;HDAC7;TNKS2;AKT2;AKT3;MLST8;MAPK1;MAPK3;USP7;CNOT6L;EED;CSNK2A2;PML;RNF146;RRAGC;AGO3;VAPA;AGO1;NEDD4;CSNK2B;RRAGD;LAMTOR1;EZH2

CD28 Co-StimulationDec-35 6.55E-08 2.06E-06 0 0 10.0213 165.7591 CDC42;PIK3CA;LCK;MAPKAP1;AKT2;AKT3;MLST8;PIK3R2;FYN;GRB2;RAC1;PAK2

tRNA Aminoacylation13/42 7.44E-08 2.29E-06 0 0 8.616253 141.4227 RARS2;AARS2;RARS1;PARS2;DARS2;WARS1;SARS2;QARS1;EPRS1;NARS2;TARS2;CARS2;EARS2

Platelet Activation, Signaling and Aggregation35/262 1.16E-07 3.50E-06 0 0 2.999498 47.90755 ECM1;DGKD;ITGB3;PLEK;PDGFB;PIK3R2;ABHD6;PIK3CB;ABHD12;CDC42;CFL1;PSAP;PLCG2;MAPK1;FYN;RAC1;MAPK3;TGFB1;PRKCE;APLP2;HGF;PRKCD;IGF2;PRKCA;DGKZ;YWHAZ;RHOB;PIK3CA;LCK;GRB2;GAS6;RAF1;SOS1;CRK;BCAR1

Cytoprotection by HMOX115/59 1.38E-07 4.11E-06 0 0 6.560683 103.6155 COX8A;NCOA1;CREBBP;MT-CO1;COX7A2;COX6A1;COX5B;COX7C;COX5A;COX6B1;SIN3A;TXNIP;HMOX1;CYCS;NFE2L2

Deadenylation of mRNA25-Oct 1.53E-07 4.48E-06 0 0 12.78451 200.5845 CNOT6;CNOT6L;CNOT7;PAN3;CNOT1;CNOT2;EIF4A3;PARN;PAIP1;EIF4G1

Macroautophagy24/143 1.70E-07 4.88E-06 0 0 3.90157 60.80782 PRKAB2;PRKAA1;MTMR3;CSNK2A2;PIK3R4;PRKAG1;TSC2;TSC1;WIPI2;PRKAB1;HDAC6;RRAGC;CSNK2B;RRAGD;PEX5;UBE2N;MLST8;MFN2;VDAC1;ATM;PIK3C3;LAMTOR1;VIM;SQSTM1

Synthesis of PIPs at the Late Endosome Membrane11-Jul 2.12E-07 5.96E-06 0 0 33.47734 514.5027 FIG4;VAC14;MTMR2;PIK3R4;MTMR9;PIK3C3;MTM1

Synthesis of PIPs at the Plasma Membrane14/53 2.15E-07 5.97E-06 0 0 6.903157 105.9699 PI4K2B;MTMR2;MTMR3;PTEN;MTMR9;OCRL;PIK3R2;PLEKHA3;PIK3CB;MTM1;PIK3CA;PIP4K2A;PIP4K2C;PIP5K1C

Signaling by Nuclear Receptors35/270 2.43E-07 6.63E-06 0 0 2.896153 44.10816 KDM1A;SRF;PIK3R2;PDHB;SMC3;IGF1R;YY1;AKT2;MYC;RDH10;AKT3;RDH16;POLR2E;MAPK1;POLR2F;RDH14;DLAT;CTSD;HRAS;MAPK3;POLR2L;NCOA1;MYLIP;CREBBP;PDHA1;PTGES3;AXIN1;DHRS4;KAT2B;NR5A2;AGO3;PIK3CA;AGO1;DLD;ABCG1

Insulin Receptor Signalling Cascade14/54 2.77E-07 7.44E-06 0 0 6.730223 101.6102 IRS1;INSR;GAB1;PIK3R4;PIK3R2;PIK3CB;PIK3CA;AKT2;MAPK1;PIK3C3;GRB2;SOS1;HRAS;MAPK3

KEAP1-NFE2L2 Pathway21/119 4.20E-07 1.11E-05 0 0 4.137312 60.75293 PRKCI;CREBBP;CUL3;IDH1;CSNK2A2;PRKCD;GSR;CUL1;SOD3;NFKB1;GCLC;AKT2;MYC;PRDX1;AKT3;SESN2;CSNK2B;HMOX1;GCLM;SQSTM1;NFE2L2

Signaling by PDGFRA Extracellular Domain Mutants12-Jul 4.86E-07 1.24E-05 0 0 26.78046 389.3213 PDGFRA;PIK3CA;GRB2;PIK3R2;PIK3CB;SOS1;HRAS

Signaling by PDGFRA Transmembrane, Juxtamembrane and Kinase Domain Mutants12-Jul 4.86E-07 1.24E-05 0 0 26.78046 389.3213 PDGFRA;PIK3CA;GRB2;PIK3R2;PIK3CB;SOS1;HRAS

PI5P, PP2A and IER3 Regulate PI3K AKT Signaling20/111 5.57E-07 1.40E-05 0 0 4.240637 61.06813 PDGFRA;IRS1;HGF;INSR;PDGFB;GAB1;PIK3R2;PIK3CB;PPP2CB;PIK3CA;LCK;PIP4K2A;MAPK1;GRB2;FYN;PIP4K2C;PIP5K1C;RAC1;MET;MAPK3

Deubiquitination34/268 5.98E-07 1.49E-05 0 0 2.822654 40.44599 INO80C;USP14;USP37;TRRAP;PTEN;UBE2D1;FOXO4;HIF1A;SNX3;YY1;ATXN3;TNKS2;MYC;UIMC1;TRIM25;USP7;SMAD4;TGFB1;USP5;USP4;TAF10;USP22;ACTL6A;AXIN1;INO80;UCHL3;UCHL5;HCFC1;RNF146;KAT2B;APC;VDAC1;OGT;OTUB1

Cytokine Signaling in Immune System71/776 6.26E-07 1.53E-05 0 0 1.983289 28.33055 ATF1;IRS1;EIF4A3;UBE2D1;PTPRJ;PIK3CB;HMGB1;YBX1;IL27RA;AKT2;MYC;AKT3;CFL1;TRIM25;PRKACA;JAK2;HRAS;MAP2K4;MAP2K1;ANXA1;ANXA2;GSTO1;HGF;PRKCD;YWHAZ;TNFRSF1A;ILF3;PIK3CA;LCK;MAPKAPK2;TCP1;RAF1;EIF4E2;SOS1;SQSTM1;CRK;SOS2;VAMP2;KPNB1;USP14;SEH1L;DHX9;CUL1;PIK3R2;HIF1A;FOXO1;CDC42;PPP2CB;MAPK9;MAPK8;PLCG2;HMOX1;ABL2;MAPK1;FYN;PAK2;N4BP1;SOCS5;MAPK3;NPM1;TGFB1;EIF2AK2;EIF2S1;NFKB1;PML;ISG20;NEDD4;UBE2N;GRB2;VIM;EIF4G1

DAP12 Signaling29-Oct 7.83E-07 1.83E-05 0 0 10.09091 141.8775 PIK3CA;LCK;PLCG2;PIK3R2;FYN;GRB2;PIK3CB;RAC1;SOS1;HRAS

Downstream Signal Transduction29-Oct 7.83E-07 1.83E-05 0 0 10.09091 141.8775 PDGFRA;PIK3CA;PDGFB;PIK3R2;GRB2;PIK3CB;SOS1;HRAS;CRK;BCAR1

Energy Dependent Regulation of mTOR by LKB1-AMPK29-Oct 7.83E-07 1.83E-05 0 0 10.09091 141.8775 PRKAA1;PRKAB2;RRAGC;RRAGD;PRKAG1;MLST8;TSC2;TSC1;LAMTOR1;PRKAB1

Signaling by NTRKs22/134 8.13E-07 1.88E-05 0 0 3.793602 53.19723 ATF1;MAP2K1;IRS1;SRF;GAB1;PIK3R2;PIK3CB;PCSK6;PPP2CB;CDK5;PIK3CA;MAPKAPK2;MAPK1;BAX;GRB2;FYN;RAC1;SGK1;SOS1;HRAS;CRK;MAPK3

Apoptosis 25/168 9.96E-07 2.27E-05 0 0 3.381209 46.72537 ROCK1;HMGB1;MAPK8;OPA1;CASP6;AKT2;C1QBP;AKT3;LMNA;MAPK1;PAK2;YWHAG;MAPK3;APAF1;PRKCD;YWHAZ;STK24;APC;NMT1;CYCS;BAX;CTNNB1;VIM;TLR4;KPNB1

Protein Ubiquitination16/77 1.04E-06 2.34E-05 0 0 5.048381 69.5388 USP7;PCNA;USP5;PRKDC;UBE2D1;PEX10;UCHL3;PEX12;PEX13;PEX14;UBE2W;PEX5;UBE2V2;WAC;UBE2N;RNF152

Synthesis of PIPs at the Golgi Membrane18-Aug 1.06E-06 2.35E-05 0 0 15.31452 210.6688 FIG4;PI4K2B;VAC14;PIK3R4;PI4KA;OCRL;PIK3C3;PI4KB

Autophagy24/158 1.12E-06 2.45E-05 0 0 3.462075 47.43771 PRKAB2;PRKAA1;MTMR3;CSNK2A2;PIK3R4;PRKAG1;TSC2;TSC1;WIPI2;PRKAB1;HDAC6;RRAGC;CSNK2B;RRAGD;PEX5;UBE2N;MLST8;MFN2;VDAC1;ATM;PIK3C3;LAMTOR1;VIM;SQSTM1

IRS-related Events Triggered by IGF1R13/52 1.16E-06 2.51E-05 0 0 6.40358 87.50479 IRS1;GAB1;PIK3R4;IGF2;PIK3R2;PIK3CB;IGF1R;PIK3CA;AKT2;PIK3C3;GRB2;SOS1;HRAS

Mitochondrial Biogenesis18/97 1.30E-06 2.77E-05 0 0 4.390136 59.49679 NCOA1;ATP5PF;PRKAB2;CREBBP;IDH2;PRKAG1;PRKAB1;ATP5F1D;ATP5F1E;HCFC1;SIRT3;MT-ATP6;GLUD1;CYCS;SSBP1;PPARGC1A;ATP5MF;ATP5ME

IGF1R Signaling Cascade13/53 1.47E-06 3.09E-05 0 0 6.243161 83.84612 IRS1;GAB1;PIK3R4;IGF2;PIK3R2;PIK3CB;IGF1R;PIK3CA;AKT2;PIK3C3;GRB2;SOS1;HRAS

Neutrophil Degranulation49/478 1.59E-06 3.31E-05 0 0 2.230455 29.77854 CYFIP1;DDX3X;CTSZ;LPCAT1;PTPRJ;HMGB1;PLAU;ANPEP;TIMP2;CTSH;ITGAV;RAC1;GUSB;CTSD;KCMF1;CCT2;HGSNAT;ANXA2;DGAT1;APAF1;PRKCD;ATP6AP2;ADAM10;CEACAM1;RAB31;PKM;NPC2;CSNK2B;KPNB1;CSTB;ASAH1;ROCK1;UBR4;PLD1;GNS;NCSTN;PSAP;NEU1;MAPK1;CCT8;XRCC5;IDH1;NFKB1;RAB10;VAPA;DEGS1;LAMTOR1;HPSE;CD68

Cell Cycle 61/649 1.64E-06 3.37E-05 0 0 2.034173 27.09598 RB1;PRDM9;UBE2D1;SMC3;AKT2;MYC;AKT3;UIMC1;BANF1;KMT5A;NBN;FBXO5;PRKACA;JAK2;LBR;RAB8A;YWHAG;RFC3;ESCO1;RFC2;CSNK2A2;TINF2;PRKCA;VRK2;TERF1;YWHAZ;SIRT2;DBF4;DKC1;CNEP1R1;CSNK2B;UBE2V2;CEP63;DNA2;KPNB1;SEH1L;PCNA;CUL1;PDS5A;ORC5;PPP2CB;CHTF8;ORC3;LMNA;GAR1;POLR2E;POLR2F;MAPK1;POLR2L;MAPK3;CTC1;ACD;NPM1;SMARCA5;WAPL;DHFR;RAD50;CDK2;UBE2N;ATM;ATR

Post-translational Protein Modification113/1457 1.71E-06 3.47E-05 0 0 1.673585 22.22314 PGAP1;TRRAP;UBE2D1;SMC3;YY1;PSMD9;TRIM28;MYC;TRIM25;DDX17;NSF;USP7;USP5;IGFBP5;FBXW7;USP4;APLP2;ADAM10;HCFC1;RAB31;UBE2V2;VDAC1;SQSTM1;INO80C;SEH1L;PRKDC;CUL3;CUL1;THY1;FOXO4;HIF1A;SNX3;ATXN3;FUT8;NEU1;PPARGC1A;GPIHBP1;SOCS5;WDTC1;NUS1;CREBBP;SMAD4;TGFB1;XRCC4;SRD5A3;EIF2AK2;KLHL22;INO80;CP;PUM2;NR4A2;UBE2W;HNRNPK;UBE2N;OGT;NFE2L2;FBN1;TOP2B;USP37;PIGO;PIGP;CTSZ;PTEN;PIGV;B3GNTL1;PIGX;SIN3A;UIMC1;DLAT;RNF152;RAB8A;NCOA1;ACTL6A;PRMT3;APOA2;AXIN1;UCHL3;UCHL5;KAT2B;NR5A2;PEX5;PIGK;WAC;GAS6;B4GALT6;B4GALT4;OTUB1;USP14;HDAC2;PCNA;HDAC7;TNKS2;RNF139;SVBP;RAB29;MARCHF6;MBTPS1;SLC35A1;NPM1;TAF10;USP22;PEX10;PEX12;PEX13;PEX14;PML;HIPK2;RAB11B;RNF146;RAB10;CUL4A;APC;RAB13

Signaling by Interleukins47/452 1.75E-06 3.47E-05 0 0 2.264363 30.01899 ATF1;USP14;IRS1;CUL1;PIK3R2;PIK3CB;HMGB1;HIF1A;FOXO1;IL27RA;CDC42;PPP2CB;MAPK9;MAPK8;MYC;CFL1;HMOX1;MAPK1;FYN;PRKACA;JAK2;PAK2;N4BP1;SOCS5;MAPK3;MAP2K4;MAP2K1;ANXA1;TGFB1;ANXA2;GSTO1;HGF;YWHAZ;NFKB1;TNFRSF1A;PIK3CA;LCK;TCP1;MAPKAPK2;UBE2N;GRB2;VIM;SOS1;SQSTM1;CRK;SOS2;VAMP2

NFE2L2 Regulating Anti-Oxidant Detoxification Enzymes19-Aug 1.75E-06 3.47E-05 0 0 13.92155 184.5226 CREBBP;GCLC;PRDX1;GSR;HMOX1;GCLM;SOD3;NFE2L2

MET Activates PI3K AKT Signaling6-May 1.78E-06 3.48E-05 0 0 95.47236 1263.945 PIK3CA;HGF;GAB1;GRB2;MET

Translocation of SLC2A4 (GLUT4) to the Plasma Membrane15/71 1.81E-06 3.49E-05 0 0 5.151559 68.12316 PRKAB2;PRKAG1;MYO5A;PRKAB1;YWHAZ;RAB10;MYO1C;TBC1D4;AKT2;RAB13;RAC1;RAB8A;YWHAG;RHOQ;VAMP2

Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)13/54 1.85E-06 3.52E-05 0 0 6.090568 80.40253 IRS1;GAB1;PIK3R4;IGF2;PIK3R2;PIK3CB;IGF1R;PIK3CA;AKT2;PIK3C3;GRB2;SOS1;HRAS

Complex III Assembly25-Sep 1.86E-06 3.52E-05 0 0 10.77548 142.1699 UQCC3;UQCC2;UQCRQ;UQCRC1;UQCR11;UQCR10;CYC1;UQCRC2;FXN

Immune System154/2150 2.25E-06 4.20E-05 0 0 1.550747 20.16855 ATF1;CYFIP1;UBE3C;IRS1;EIF4A3;UBE2D1;IL27RA;PLAU;AKT2;ANPEP;MYC;AKT3;CFL1;TRIM25;PRKACA;PRKACB;KCMF1;MYLIP;MAP2K4;MAP2K1;DGAT1;FBXW7;PRKCE;HGF;PRKCD;ADAM10;ILF3;RAB31;STIM1;MAPKAPK2;CSNK2B;UBE2V2;TXNIP;ORAI1;RAF1;SQSTM1;KPNB1;SEH1L;DHX9;PRKDC;MAPKAP1;CUL3;PIK3R4;CUL1;UBR4;PIK3R2;PLD1;HIF1A;GNS;FOXO1;NCSTN;TKFC;DHX36;NEU1;PSAP;PLCG2;HMOX1;ABL2;N4BP1;SOCS5;CREBBP;TGFB1;XRCC5;IDH1;EIF2AK2;MYO5A;KLHL22;NFATC1;EIF2S1;NFKB1;ISG20;UBE2W;UBE2N;GRB2;DEGS1;HPSE;LGMN;EIF4G1;DDX3X;CTSZ;PTEN;LPCAT1;PTPRJ;PIK3CB;HMGB1;YBX1;PPP3CA;MLST8;TIMP2;CTSH;ITGAV;RAC1;JAK2;ATP7A;GUSB;CTSD;HRAS;PRKG1;CCT2;HGSNAT;ANXA1;APAF1;ANXA2;GSTO1;TRPC1;ATP6AP2;YWHAZ;TNFRSF1A;CEACAM1;PKM;PIK3CA;NPC2;LCK;TCP1;PIK3C3;SOS1;EIF4E2;SOS2;CRK;TLR4;VAMP2;VAMP3;CSTB;USP14;ASAH1;ROCK1;CPN1;CDC42;PPP2CB;MAPK9;MAPK8;POLR2E;POLR2F;MAPK1;FYN;RBBP6;CCT8;PAK2;POLR2L;MAPK3;CD74;NPM1;PML;RAB10;MYO1C;POLR3A;POLR3B;VAPA;NEDD4;CTNNB1;VIM;LAMTOR1;CD68;TRIM32

Developmental Biology108/1385 2.31E-06 4.27E-05 0 0 1.680371 21.80627 RPL5;EIF4A3;YY1;RPS17;EDNRB;RPS19;AKT2;MYC;AKT3;CFL1;PRKACA;PRKACB;CDON;SMARCC1;MAP2K1;RARS1;RPS8;CSNK2A2;ADAM10;PRKCA;CSNK2B;DSC2;PAXIP1;PIK3R2;CACNA1D;FOXO4;EFNA5;FOXO1;NCSTN;ABL2;PIP5K1C;PPARGC1A;WNT4;CREBBP;SMAD4;TGFB1;MYO5A;NFKB1;SRPK1;CNOT6;CNOT7;AGO3;EPRS1;CDK5;PTPRA;CNOT1;AGO1;CNOT2;CDK2;GRB2;RPS21;EZH2;EIF4G1;ITGB3;SLC2A2;PIK3CB;VLDLR;PCSK6;RPL7A;QARS1;SIN3A;BCL7C;ITGAV;RAC1;HRAS;GIT1;KDM6A;NCOA1;PSENEN;CNOT6L;EED;TRPC1;ACTL6A;ATP6AP2;GAB1;ARID1A;RHOB;KAT2B;CEACAM1;NR5A2;PIK3CA;THRAP3;SOS1;MET;SOS2;ASAH1;HDAC2;ROCK1;SRF;CDC42;PABPN1;POLR2E;POLR2F;MAPK1;FYN;PAK2;PAK4;PAIP1;POLR2L;MAPK3;TCF7L2;RPL35A;DEK;KLF4;ACVR2A;PML;PMP22;CTNNB1

Signaling by Insulin Receptor16/82 2.51E-06 4.60E-05 0 0 4.664696 60.14304 IRS1;INSR;GAB1;PIK3R4;PIK3R2;PIK3CB;PTPRF;PIK3CA;AKT2;MAPK1;PIK3C3;GRB2;SOS1;CTSD;HRAS;MAPK3

Regulation of FOXO Transcriptional Activity by Acetylation10-Jun 2.72E-06 4.86E-05 0 0 28.666 367.3718 KAT2B;CREBBP;TXNIP;FOXO4;FOXO1;SIRT3

Signal Attenuation10-Jun 2.72E-06 4.86E-05 0 0 28.666 367.3718 IRS1;INSR;MAPK1;GRB2;SOS1;MAPK3

Signaling by KIT in Disease20-Aug 2.79E-06 4.89E-05 0 0 12.76075 163.1903 PIK3CA;LCK;PIK3R2;FYN;GRB2;JAK2;SOS1;HRAS

Signaling by Phosphorylated Juxtamembrane, Extracellular and Kinase Domain KIT Mutants20-Aug 2.79E-06 4.89E-05 0 0 12.76075 163.1903 PIK3CA;LCK;PIK3R2;FYN;GRB2;JAK2;SOS1;HRAS

Programmed Cell Death27/202 3.14E-06 5.37E-05 0 0 2.985024 37.82753 ROCK1;HMGB1;MAPK8;OPA1;CASP6;AKT2;C1QBP;AKT3;LMNA;FLOT2;MAPK1;PAK2;YWHAG;MAPK3;APAF1;PRKCD;YWHAZ;STK24;APC;NMT1;CTNNB1;CYCS;BAX;VIM;TLR4;OGT;KPNB1

Cellular Responses to Mechanical Stimuli17/93 3.16E-06 5.37E-05 0 0 4.306205 54.53445 ANXA2;ITGB3;MAPKAP1;PIK3R2;PIK3CB;NFKB1;ADCY5;MMP14;PIK3CA;PRKAR1A;CAPN2;MLST8;CTNNB1;ITGAV;FYN;PRKACA;PRKACB

Response of Endothelial Cells to Shear Stress17/93 3.16E-06 5.37E-05 0 0 4.306205 54.53445 ANXA2;ITGB3;MAPKAP1;PIK3R2;PIK3CB;NFKB1;ADCY5;MMP14;PIK3CA;PRKAR1A;CAPN2;MLST8;CTNNB1;ITGAV;FYN;PRKACA;PRKACB

Hemostasis64/707 3.22E-06 5.41E-05 0 0 1.952068 24.68639 ECM1;CD84;DGKD;KDM1A;ITGB3;PLEK;PIK3CB;ABHD12;SIN3A;PLAU;C1QBP;CFL1;ITGAV;RAC1;PRKACA;JAK2;PRKACB;HRAS;PRKG1;ANXA2;PRKCE;APLP2;HGF;PRKCD;ITPK1;PRKCA;DGKZ;YWHAZ;RHOB;CEACAM1;STIM1;PIK3CA;PRKAR1A;LCK;KIF16B;ORAI1;GAS6;SOS1;RAF1;CRK;HDAC2;PDGFB;ABHD6;PIK3R2;SRI;GLG1;CDC42;PPP2CB;PSAP;PLCG2;MFN2;MAPK1;FYN;MAPK3;CD74;SLC16A1;TGFB1;IGF2;ATP2B1;EHD3;CDK5;CDK2;GRB2;BCAR1

MITF-M-dependent Gene Expression17/94 3.68E-06 6.13E-05 0 0 4.250056 53.17557 TCF7L2;SMARCC1;ASAH1;ACTL6A;ATP6AP2;MYO5A;ARID1A;CEACAM1;AGO3;SIN3A;AKT2;BCL7C;AGO1;CDK2;CTNNB1;MET;PPARGC1A

Citric Acid Cycle (TCA Cycle)Oct-34 4.08E-06 6.72E-05 0 0 7.986532 99.10845 TRAP1;SUCLA2;IDH3G;IDH2;SUCLG2;SDHB;DLD;FXN;ACAT1;SIRT3

CD209 (DC-SIGN) Signaling21-Aug 4.31E-06 6.97E-05 0 0 11.77854 145.5082 CREBBP;FYN;PRKACA;RAF1;HRAS;PAK2;PRKACB;NFKB1

Signal Transduction by L121-Aug 4.31E-06 6.97E-05 0 0 11.77854 145.5082 MAP2K1;ITGB3;CSNK2A2;CSNK2B;MAPK1;ITGAV;RAC1;MAPK3

MET Activates RAP1 and RAC111-Jun 5.73E-06 9.16E-05 0 0 22.93159 276.7962 HGF;GAB1;GRB2;RAC1;CRK;MET

Synthesis of PIPs at the Early Endosome Membrane16-Jul 5.88E-06 9.28E-05 0 0 14.8749 179.1545 FIG4;PI4K2B;VAC14;MTMR2;PIK3R4;PIK3C3;MTM1

Extension of TelomeresDec-51 5.94E-06 9.28E-05 0 0 5.905014 71.05676 CTC1;RFC3;ACD;PCNA;CHTF8;RFC2;DKC1;TINF2;CDK2;GAR1;DNA2;TERF1

Signaling by LTK in Cancer7-May 5.97E-06 9.28E-05 0 0 47.73367 574.1586 PIK3CA;MAPK1;PIK3R2;PIK3CB;MAPK3

Signaling by SCF-KITNov-43 6.08E-06 9.36E-05 0 0 6.59277 79.18417 FER;PIK3CA;LCK;PIK3R2;FYN;PRKCA;GRB2;RAC1;JAK2;SOS1;HRAS

Protein Localization23/164 7.40E-06 1.13E-04 0 0 3.148711 37.19754 TAFAZZIN;IDH3G;IDH1;SGTA;UBE2D1;PEX10;PEX12;PEX13;PEX14;DHRS4;ALDH3A2;CHCHD2;COQ2;VAPA;PEX6;PEX5;HMOX1;VDAC1;CYC1;ABCD1;DLD;FXN;VAMP2

Toll Like Receptor 9 (TLR9) Cascade18/110 8.37E-06 1.26E-04 0 0 3.767201 44.04317 ATF1;MAP2K4;USP14;MAP2K1;CUL1;PIK3R4;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;PIK3C3;TLR4;N4BP1;MAPK3

Cellular Senescence23/167 1.00E-05 1.50E-04 0 0 3.082623 35.47704 RB1;MAP2K4;ACD;EED;TINF2;HMGA1;UBE2D1;TERF1;NFKB1;MAPK9;MAPK8;RAD50;AGO3;AGO1;MAPKAPK2;CDK2;MAPK1;MAPKAPK5;ATM;NBN;EZH2;MAP4K4;MAPK3

Epigenetic Regulation of Gene Expression33/291 1.02E-05 1.51E-04 0 0 2.479041 28.49932 RB1;HDAC2;PAXIP1;DDX21;TRIM28;SIN3A;BCL7C;POLR2E;POLR2F;SAP18;PPARGC1A;KDM6A;POLR2L;NCOA1;SMARCC1;CREBBP;DGAT2;ELOVL5;EED;ACTL6A;SMARCA5;DEK;ARID1A;GTF2H5;HCFC1;KAT2B;MYO1C;CDK5;POLR1A;POLR1E;ERCC6;OGT;EZH2

Regulation of TP53 Activity Through Acetylation30-Sep 1.04E-05 1.53E-04 0 0 8.207727 94.17342 ING5;HDAC2;MEAF6;AKT2;AKT3;PIP4K2A;PIP4K2C;BRD7;PML

CD28 Dependent Vav1 Pathway12-Jun 1.10E-05 1.57E-04 0 0 19.10865 218.2344 CDC42;LCK;FYN;GRB2;RAC1;PAK2

Regulation of Localization of FOXO Transcription Factors12-Jun 1.10E-05 1.57E-04 0 0 19.10865 218.2344 AKT2;AKT3;FOXO4;YWHAZ;FOXO1;YWHAG

Signaling by LTK12-Jun 1.10E-05 1.57E-04 0 0 19.10865 218.2344 PIK3CA;IRS1;GRB2;PIK3R2;PIK3CB;SOS1

mRNA Splicing - Major Pathway26/204 1.13E-05 1.61E-04 0 0 2.82267 32.14351 DHX9;EIF4A3;SNU13;YBX1;PRPF19;PTBP1;SNRNP70;POLR2E;POLR2F;SAP18;RBM5;POLR2L;RBM39;WBP11;SRRM1;HNRNPL;SMU1;HNRNPK;LSM6;DDX39B;HNRNPD;SDE2;SRSF2;SRSF4;SRSF6;SRSF9

ESR-mediated Signaling25/192 1.14E-05 1.61E-04 0 0 2.891601 32.90417 KDM1A;SRF;PIK3R2;SMC3;IGF1R;YY1;AKT2;MYC;AKT3;POLR2E;MAPK1;POLR2F;CTSD;HRAS;MAPK3;POLR2L;NCOA1;CREBBP;PTGES3;AXIN1;KAT2B;NR5A2;AGO3;PIK3CA;AGO1

FLT3 SignalingOct-38 1.23E-05 1.71E-04 0 0 6.844156 77.40406 PIK3CA;LCK;AKT2;AKT3;ABL2;PTPRJ;FYN;GRB2;SOS1;HRAS

CD28 Dependent PI3K Akt Signaling24-Aug 1.36E-05 1.85E-04 0 0 9.568548 107.1965 PIK3CA;LCK;MAPKAP1;AKT2;AKT3;MLST8;PIK3R2;FYN

Intrinsic Pathway for ApoptosisDec-55 1.37E-05 1.85E-04 0 0 5.354581 59.9789 MAPK8;APAF1;AKT2;C1QBP;AKT3;NMT1;MAPK1;BAX;CYCS;YWHAZ;YWHAG;MAPK3

Signaling by ALK Fusions and Activated Point Mutants16/93 1.37E-05 1.85E-04 0 0 3.995988 44.74848 RB1;NPM1;IRS1;CUL1;PIK3R2;PIK3CB;MAPK9;MAPK8;PIK3CA;AGO3;PRKAR1A;AGO1;MAPK1;GRB2;SQSTM1;MAPK3

Signaling by ALK in Cancer16/93 1.37E-05 1.85E-04 0 0 3.995988 44.74848 RB1;NPM1;IRS1;CUL1;PIK3R2;PIK3CB;MAPK9;MAPK8;PIK3CA;AGO3;PRKAR1A;AGO1;MAPK1;GRB2;SQSTM1;MAPK3

Cytosolic Sensors of Pathogen-Associated DNA13/64 1.38E-05 1.85E-04 0 0 4.893756 54.77422 CREBBP;DHX9;PRKDC;XRCC5;NFKB1;POLR3A;POLR3B;DHX36;POLR2E;POLR2F;CTNNB1;TRIM32;POLR2L

FOXO-mediated Transcription of Oxidative Stress, Metabolic and Neuronal GenesSep-31 1.40E-05 1.86E-04 0 0 7.834235 87.55535 ATXN3;HDAC2;SMAD4;SIN3A;FOXO4;PPARGC1A;G6PC1;FOXO1;SIRT3

IRS-mediated SignallingNov-48 1.90E-05 2.49E-04 0 0 5.700353 61.9743 PIK3CA;IRS1;AKT2;PIK3R4;GAB1;PIK3R2;GRB2;PIK3C3;PIK3CB;SOS1;HRAS

Signaling by Erythropoietin25-Aug 1.92E-05 2.49E-04 0 0 9.005218 97.81496 PIK3CA;PLCG2;GAB1;GRB2;PIK3CB;JAK2;SOS1;HRAS

Signaling by NTRK2 (TRKB)25-Aug 1.92E-05 2.49E-04 0 0 9.005218 97.81496 CDK5;PIK3CA;GAB1;FYN;GRB2;RAC1;SOS1;HRAS

Signaling by WNT32/287 1.94E-05 2.50E-04 0 0 2.430076 26.36366 TRRAP;CUL3;CUL1;LRP5;SNX3;PPP3CA;PPP2CB;ZNRF3;TNKS2;AKT2;MYC;VPS35;RAC1;PRKG1;WNT4;TCF7L2;CREBBP;CSNK1A1;CSNK2A2;AXIN1;PRKCA;SCRIB;NFATC1;YWHAZ;RNF146;PLCB3;AGO3;APC;AGO1;CSNK2B;CTNNB1;PLCB1

E3 Ubiquitin Ligases Ubiquitinate Target ProteinsDec-57 2.01E-05 2.57E-04 0 0 5.116059 55.33584 PCNA;PRKDC;PEX5;UBE2V2;WAC;UBE2N;UBE2D1;PEX10;PEX12;RNF152;PEX13;PEX14

DNA Double-Strand Break Repair21/152 2.30E-05 2.91E-04 0 0 3.089685 33.00413 RFC3;PAXIP1;PCNA;RIF1;XRCC4;PRKDC;XRCC5;RFC2;SMARCA5;SPIDR;MAPK8;RAD50;PPP4R2;CDK2;UIMC1;UBE2V2;UBE2N;ATM;NBN;DNA2;ATR

Nucleotide Excision Repair17/108 2.50E-05 3.14E-04 0 0 3.593541 38.08641 INO80C;USP7;RFC3;PCNA;RFC2;ACTL6A;INO80;PRPF19;GTF2H5;YY1;CUL4A;UBE2V2;UBE2N;POLR2E;POLR2F;ERCC6;POLR2L

Constitutive Signaling by AKT1 E17K in Cancer26-Aug 2.65E-05 3.26E-04 0 0 8.50448 89.62843 MAPKAP1;AKT2;AKT3;AKT1S1;MLST8;TSC2;FOXO4;FOXO1

Polymerase Switching on the C-strand of the Telomere26-Aug 2.65E-05 3.26E-04 0 0 8.50448 89.62843 CTC1;ACD;RFC3;PCNA;CHTF8;RFC2;TINF2;TERF1

Synthesis of IP3 and IP4 in the Cytosol26-Aug 2.65E-05 3.26E-04 0 0 8.50448 89.62843 INPP5B;ITPKB;PLCB3;ITPK1;PTEN;PLCG2;OCRL;PLCB1

Signaling by ERBB2Nov-50 2.86E-05 3.49E-04 0 0 5.407456 56.56724 PIK3CA;AKT2;PRKCE;AKT3;PRKCD;GAB1;PRKCA;FYN;GRB2;SOS1;HRAS

mRNA Splicing26/215 2.87E-05 3.49E-04 0 0 2.656834 27.78391 DHX9;EIF4A3;SNU13;YBX1;PRPF19;PTBP1;SNRNP70;POLR2E;POLR2F;SAP18;RBM5;POLR2L;RBM39;WBP11;SRRM1;HNRNPL;SMU1;HNRNPK;LSM6;DDX39B;HNRNPD;SDE2;SRSF2;SRSF4;SRSF6;SRSF9

tRNA Processing in the NucleusDec-59 2.90E-05 3.49E-04 0 0 4.897838 51.17795 TSEN34;POP5;RPPH1;SEH1L;RPP21;ZBTB8OS;TRNT1;TSEN2;RPP14;TSEN54;RPP38;RTRAF

MET Activates PTPN115-Apr 2.98E-05 3.57E-04 0 0 76.3012 795.052 HGF;GAB1;GRB2;MET

Plasma Lipoprotein RemodelingSep-34 3.18E-05 3.70E-04 0 0 6.893037 71.37896 MBTPS1;LIPC;MTTP;APOA2;LCAT;APOC3;PCSK6;ABCG1;GPIHBP1

Telomere C-strand (Lagging Strand) SynthesisSep-34 3.18E-05 3.70E-04 0 0 6.893037 71.37896 CTC1;ACD;RFC3;PCNA;CHTF8;RFC2;TINF2;DNA2;TERF1

MyD88-independent TLR4 Cascade17/110 3.18E-05 3.70E-04 0 0 3.515888 36.40701 ATF1;MAP2K4;USP14;MAP2K1;CUL1;UBE2D1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

TRIF (TICAM1)-mediated TLR4 Signaling17/110 3.18E-05 3.70E-04 0 0 3.515888 36.40701 ATF1;MAP2K4;USP14;MAP2K1;CUL1;UBE2D1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

High Laminar Flow Shear Stress Activates Signaling by PIEZO1 and PECAM1 CDH5 KDR in Endothelial Cell13/69 3.21E-05 3.71E-04 0 0 4.455638 46.09419 MAPKAP1;PIK3R2;PIK3CB;ADCY5;MMP14;PIK3CA;PRKAR1A;CAPN2;MLST8;CTNNB1;FYN;PRKACA;PRKACB

Synthesis of IP2, IP, and Ins in the Cytosol14-Jun 3.27E-05 3.73E-04 0 0 14.32998 148.0089 INPP5B;INPP5A;IMPA1;IMPA2;MTMR9;OCRL

SHC-related Events Triggered by IGF1R9-May 3.29E-05 3.73E-04 0 0 23.86432 246.3048 IGF2;GRB2;SOS1;HRAS;IGF1R

tRNA Modification in the Mitochondrion9-May 3.29E-05 3.73E-04 0 0 23.86432 246.3048 TRMU;PUS1;HSD17B10;TRIT1;GTPBP3

Signaling by PDGFR in Disease20-Jul 3.34E-05 3.75E-04 0 0 10.29584 106.1194 PDGFRA;PIK3CA;PIK3R2;GRB2;PIK3CB;SOS1;HRAS

Diseases of DNA RepairNov-51 3.49E-05 3.87E-04 0 0 5.271992 54.1108 RFC3;RAD50;MSH2;RFC2;MSH3;OGG1;PMS2;ATM;NBN;DNA2;ATR

Nonhomologous End-Joining (NHEJ)Nov-51 3.49E-05 3.87E-04 0 0 5.271992 54.1108 RAD50;PAXIP1;RIF1;XRCC4;PRKDC;XRCC5;UIMC1;UBE2V2;UBE2N;ATM;NBN

Prefoldin Mediated Transfer of Substrate to CCT TriC27-Aug 3.60E-05 3.96E-04 0 0 8.056452 82.43523 CCT2;VBP1;TCP1;PFDN1;CCT8;PFDN5;CCT5;CCT4

GPVI-mediated Activation CascadeSep-35 4.10E-05 4.44E-04 0 0 6.627571 66.95879 CDC42;PIK3CA;LCK;PLCG2;PIK3R2;FYN;PIK3CB;RAC1;RHOB

RHOBTB GTPase CycleSep-35 4.10E-05 4.44E-04 0 0 6.627571 66.95879 CCT2;ROCK1;DDX39B;CUL3;STK38;RBBP6;PHIP;VIM;SRRM1

Regulation of PTEN Gene TranscriptionDec-61 4.11E-05 4.44E-04 0 0 4.69743 47.43937 HDAC2;KDM1A;RRAGC;EED;RRAGD;PTEN;MLST8;MAPK1;LAMTOR1;HDAC7;MAPK3;EZH2

Apoptotic Execution PhaseNov-52 4.22E-05 4.53E-04 0 0 5.143135 51.80133 ROCK1;APC;STK24;CASP6;PRKCD;LMNA;CTNNB1;HMGB1;VIM;PAK2;KPNB1

TRAF6 Mediated Induction of NFkB and MAP Kinases Upon TLR7 8 or 9 Activation16/102 4.48E-05 4.77E-04 0 0 3.576101 35.81136 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

Telomere Maintenance15/92 4.85E-05 5.14E-04 0 0 3.742435 37.17604 CTC1;RFC3;ACD;PCNA;RFC2;TINF2;TERF1;CHTF8;DKC1;CDK2;GAR1;POLR2E;POLR2F;DNA2;POLR2L

MyD88 Dependent Cascade Initiated on Endosome16/103 5.06E-05 5.32E-04 0 0 3.53481 34.9664 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

Regulation of TP53 DegradationSep-36 5.22E-05 5.46E-04 0 0 6.381769 62.92712 PPP2CB;USP7;MAPKAP1;AKT2;AKT3;CDK2;MLST8;ATM;SGK1

Signaling by TGFB Family Members21/161 5.46E-05 5.68E-04 0 0 2.889683 28.36236 PSENEN;SMAD4;TGFB1;ITGB3;UBE2D1;YBX1;UCHL5;ACVR2A;NCSTN;BMP2;MMP14;AGO3;MYC;PARD3;AGO1;GIPC1;TIMP2;MAPK1;ITGAV;FBN1;MAPK3

Signaling by NTRK1 (TRKA)17/115 5.69E-05 5.88E-04 0 0 3.335624 32.60285 ATF1;MAP2K1;IRS1;SRF;PIK3R2;PIK3CB;PPP2CB;CDK5;PIK3CA;MAPKAPK2;MAPK1;GRB2;SGK1;SOS1;HRAS;CRK;MAPK3

MAP Kinase ActivationDec-63 5.74E-05 5.90E-04 0 0 4.512741 44.06526 ATF1;MAP2K4;MAPK9;PPP2CB;MAP2K1;MAPK8;MAPKAPK2;CUL1;UBE2N;MAPK1;NFKB1;MAPK3

DAP12 InteractionsOct-45 6.01E-05 6.14E-04 0 0 5.473304 53.19326 PIK3CA;LCK;PLCG2;PIK3R2;FYN;GRB2;PIK3CB;RAC1;SOS1;HRAS

Folding of Actin by CCT TriC10-May 6.31E-05 6.36E-04 0 0 19.09045 184.6054 CCT2;TCP1;CCT8;CCT5;CCT4

MET Receptor Recycling10-May 6.31E-05 6.36E-04 0 0 19.09045 184.6054 HGF;GAB1;GRB2;CRK;MET

Plasma Lipoprotein ClearanceSep-37 6.59E-05 6.53E-04 0 0 6.153525 59.23862 MYLIP;LIPC;NPC1;SOAT1;NPC2;SOAT2;APOBR;VLDLR;LIPA

Regulation of TP53 Expression and DegradationSep-37 6.59E-05 6.53E-04 0 0 6.153525 59.23862 PPP2CB;USP7;MAPKAP1;AKT2;AKT3;CDK2;MLST8;ATM;SGK1

Sphingolipid De Novo BiosynthesisSep-37 6.59E-05 6.53E-04 0 0 6.153525 59.23862 CERS5;SAMD8;SPTLC1;SGMS1;SPTLC2;VAPA;DEGS1;PRKD2;SGMS2

Toll Like Receptor 3 (TLR3) Cascade16/106 7.22E-05 7.10E-04 0 0 3.416441 32.57994 ATF1;MAP2K4;USP14;MAP2K1;CUL1;UBE2D1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;N4BP1;MAPK3

RHOJ GTPase CycleNov-55 7.30E-05 7.14E-04 0 0 4.791709 45.64401 CDC42;GJA1;OPHN1;OCRL;SCRIB;PIK3R2;LAMTOR1;PAK2;GIT1;VAMP3;PAK4

Nervous System Development50/567 7.42E-05 7.21E-04 0 0 1.881604 17.89216 RPL5;ITGB3;EIF4A3;PIK3CB;VLDLR;RPL7A;RPS17;RPS19;CFL1;ITGAV;RAC1;PRKACA;PRKACB;HRAS;GIT1;PSENEN;MAP2K1;RPS8;TRPC1;CSNK2A2;GAB1;ADAM10;PRKCA;RHOB;PIK3CA;CSNK2B;SOS1;MET;SOS2;HDAC2;ROCK1;PIK3R2;CACNA1D;EFNA5;CDC42;NCSTN;ABL2;MAPK1;FYN;PIP5K1C;PAK2;PAK4;MAPK3;RPL35A;CDK5;PTPRA;PMP22;GRB2;RPS21;EIF4G1

Signaling by BRAF and RAF1 FusionsDec-65 7.91E-05 7.65E-04 0 0 4.341991 41.00958 FXR1;MAP2K1;AGK;ITGB3;LMNA;MAPK1;ZC3HAV1;JAK2;RAF1;HRAS;QKI;MAPK3

Signaling by FGFR213/75 7.98E-05 7.67E-04 0 0 4.023172 37.96318 RBFOX2;GAB1;PTBP1;PPP2CB;PIK3CA;POLR2E;MAPK1;POLR2F;GRB2;SOS1;HRAS;MAPK3;POLR2L

Toll Like Receptor 7 8 (TLR7 8) Cascade16/107 8.10E-05 7.74E-04 0 0 3.378719 31.83081 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

Signaling by ALK30-Aug 8.30E-05 7.89E-04 0 0 6.956745 65.36923 HDAC2;PIK3CA;IRS1;SIN3A;MYC;PIK3R2;PIK3CB;HIF1A

Negative Feedback Regulation of MAPK Pathway6-Apr 8.59E-05 8.07E-04 0 0 38.14859 357.1428 MAP2K1;MAPK1;RAF1;MAPK3

PDH Complex Synthesizes acetyl-CoA From PYR6-Apr 8.59E-05 8.07E-04 0 0 38.14859 357.1428 PDHA1;DLAT;PDHB;DLD

Chromosome Maintenance17/119 8.82E-05 8.24E-04 0 0 3.204137 29.91499 CTC1;ACD;RFC3;NPM1;PCNA;RFC2;TINF2;SMARCA5;TERF1;CHTF8;DKC1;CDK2;GAR1;POLR2E;POLR2F;DNA2;POLR2L

Axon Guidance48/541 8.86E-05 8.24E-04 0 0 1.892751 17.66112 RPL5;ROCK1;ITGB3;EIF4A3;PIK3R2;CACNA1D;PIK3CB;VLDLR;EFNA5;CDC42;RPL7A;NCSTN;RPS17;RPS19;CFL1;ABL2;MAPK1;ITGAV;FYN;PIP5K1C;RAC1;PRKACA;PRKACB;HRAS;PAK2;GIT1;PAK4;MAPK3;PSENEN;MAP2K1;RPS8;TRPC1;CSNK2A2;GAB1;RPL35A;ADAM10;PRKCA;RHOB;CDK5;PIK3CA;PTPRA;CSNK2B;GRB2;SOS1;MET;SOS2;RPS21;EIF4G1

Regulation of mRNA Stability by Proteins That Bind AU-rich Elements13/76 9.19E-05 8.49E-04 0 0 3.959103 36.79878 PRKCD;PARN;PRKCA;ELAVL1;YWHAZ;EXOSC5;EXOSC4;XRN1;MAPKAPK2;HNRNPD;EXOSC3;EXOSC1;EIF4G1

RHOBTB1 GTPase Cycle23-Jul 9.26E-05 8.50E-04 0 0 8.364048 77.68174 CCT2;ROCK1;CUL3;STK38;RBBP6;VIM;SRRM1

Processing of Capped Intron-Containing Pre-mRNA30/285 1.01E-04 9.20E-04 0 0 2.273499 20.91293 SEH1L;DHX9;EIF4A3;SNU13;YBX1;PRPF19;PTBP1;METTL14;PABPN1;SNRNP70;POLR2E;POLR2F;SAP18;RBM5;POLR2L;RBM39;WTAP;WBP11;SRRM1;HNRNPL;SMU1;HNRNPK;LSM6;DDX39B;HNRNPD;SDE2;SRSF2;SRSF4;SRSF6;SRSF9

MyD88 Cascade Initiated on Plasma Membrane15/98 1.02E-04 9.20E-04 0 0 3.470797 31.88792 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;N4BP1;MAPK3

Toll Like Receptor 10 (TLR10) Cascade15/98 1.02E-04 9.20E-04 0 0 3.470797 31.88792 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;N4BP1;MAPK3

Toll Like Receptor 5 (TLR5) Cascade15/98 1.02E-04 9.20E-04 0 0 3.470797 31.88792 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;N4BP1;MAPK3

Interleukin-3, Interleukin-5 and GM-CSF SignalingOct-48 1.08E-04 9.62E-04 0 0 5.040404 46.05356 PIK3CA;PIK3R2;FYN;GRB2;PIK3CB;JAK2;PRKACA;SOS1;YWHAZ;CRK

MET Activates RAS Signaling11-May 1.11E-04 9.79E-04 0 0 15.90787 144.8569 HGF;GRB2;SOS1;HRAS;MET

Signaling by FGFR4 in Disease11-May 1.11E-04 9.79E-04 0 0 15.90787 144.8569 PIK3CA;GAB1;GRB2;SOS1;HRAS

MAPK Family Signaling Cascades32/314 1.11E-04 9.79E-04 0 0 2.194244 19.97487 IRS1;CUL3;ITGB3;PDGFB;PIK3R2;PIK3CB;FOXO1;CDC42;PPP2CB;MYC;MAPK1;FYN;RAC1;PRKACA;JAK2;PRKACB;HRAS;PAK2;MAPK3;PDGFRA;MAP2K1;HGF;PAQR3;AGO3;PIK3CA;PTPRA;AGO1;GRB2;MAPKAPK5;RAF1;SOS1;MET

Butyrate Response Factor 1 (BRF1) Binds and Destabilizes mRNA17-Jun 1.18E-04 0.001007 0 0 10.42016 94.21904 EXOSC5;EXOSC4;XRN1;MAPKAPK2;EXOSC3;EXOSC1

KSRP (KHSRP) Binds and Destabilizes mRNA17-Jun 1.18E-04 0.001007 0 0 10.42016 94.21904 EXOSC5;EXOSC4;PARN;EXOSC3;YWHAZ;EXOSC1

Signaling by NTRK3 (TRKC)17-Jun 1.18E-04 0.001007 0 0 10.42016 94.21904 PIK3CA;IRS1;BAX;GRB2;SOS1;HRAS

Tristetraprolin (TTP, ZFP36) Binds and Destabilizes mRNA17-Jun 1.18E-04 0.001007 0 0 10.42016 94.21904 EXOSC5;EXOSC4;XRN1;MAPKAPK2;EXOSC3;EXOSC1

Costimulation by the CD28 Family13/78 1.21E-04 0.001007 0 0 3.836879 34.60797 MAPKAP1;PIK3R2;CDC42;PPP2CB;PIK3CA;LCK;AKT2;AKT3;MLST8;FYN;GRB2;RAC1;PAK2

Constitutive Signaling by NOTCH1 HD+PEST Domain MutantsNov-58 1.21E-04 0.001007 0 0 4.485145 40.45286 PSENEN;KAT2B;HDAC2;NCSTN;CREBBP;FBXW7;MYC;CUL1;ADAM10;HDAC6;HDAC7

Constitutive Signaling by NOTCH1 PEST Domain MutantsNov-58 1.21E-04 0.001007 0 0 4.485145 40.45286 PSENEN;KAT2B;HDAC2;NCSTN;CREBBP;FBXW7;MYC;CUL1;ADAM10;HDAC6;HDAC7

Signaling by NOTCH1 HD+PEST Domain Mutants in CancerNov-58 1.21E-04 0.001007 0 0 4.485145 40.45286 PSENEN;KAT2B;HDAC2;NCSTN;CREBBP;FBXW7;MYC;CUL1;ADAM10;HDAC6;HDAC7

Signaling by NOTCH1 PEST Domain Mutants in CancerNov-58 1.21E-04 0.001007 0 0 4.485145 40.45286 PSENEN;KAT2B;HDAC2;NCSTN;CREBBP;FBXW7;MYC;CUL1;ADAM10;HDAC6;HDAC7

Signaling by NOTCH1 in CancerNov-58 1.21E-04 0.001007 0 0 4.485145 40.45286 PSENEN;KAT2B;HDAC2;NCSTN;CREBBP;FBXW7;MYC;CUL1;ADAM10;HDAC6;HDAC7

Signaling by PDGFNov-58 1.21E-04 0.001007 0 0 4.485145 40.45286 PDGFRA;PIK3CA;PDGFD;PDGFB;PIK3R2;GRB2;PIK3CB;SOS1;HRAS;CRK;BCAR1

RHO GTPases Activate NADPH Oxidases24-Jul 1.25E-04 0.001035 0 0 7.871631 70.73952 PRKCD;PIK3R4;MAPK1;PRKCA;PIK3C3;RAC1;MAPK3

PLC Beta Mediated EventsOct-49 1.29E-04 0.001059 0 0 4.910904 43.97207 PLCB3;GRK2;PRKAR1A;PRKCD;MAPK1;PRKCA;PRKACA;PLCB1;PRKACB;ADCY5

Signaling by TGFBR3Oct-49 1.29E-04 0.001059 0 0 4.910904 43.97207 PSENEN;MMP14;NCSTN;SMAD4;TGFB1;AGO3;AGO1;GIPC1;TIMP2;ACVR2A

Cooperation of Prefoldin and TriC CCT in Actin and Tubulin FoldingAug-32 1.36E-04 0.001113 0 0 6.376344 56.74536 CCT2;VBP1;TCP1;PFDN1;CCT8;PFDN5;CCT5;CCT4

B-WICH Complex Positively Regulates rRNA ExpressionNov-59 1.42E-04 0.001153 0 0 4.391473 38.90236 KAT2B;MYO1C;POLR1A;POLR2E;SMARCA5;POLR1E;DDX21;POLR2F;DEK;ERCC6;POLR2L

RET Signaling Sep-41 1.55E-04 0.001252 0 0 5.383199 47.21775 PIK3CA;GAB1;PIK3R2;PRKCA;GRB2;PIK3CB;PRKACA;SOS1;PRKACB

RHO GTPase Cycle41/450 1.62E-04 0.0013 0 0 1.943322 16.9641 CYFIP1;ROCK1;SHMT2;CUL3;PIK3R2;PLD1;CDC42;GJA1;OPHN1;C1QBP;STK38;ABL2;FLOT2;RBBP6;RAC1;LBR;PAK2;GIT1;PAK4;CCT2;SCRIB;OCRL;VRK2;SRRM1;RHOB;ALDH3A2;DDX39B;PIK3CA;ALS2;LCK;KCTD13;NDUFS3;PHIP;GRB2;LAMTOR1;VIM;SOS1;SOS2;RHOQ;VAMP3;PICALM

Signaling by FGFR14/91 1.63E-04 0.001304 0 0 3.489397 30.43081 RBFOX2;GAB1;PTBP1;PPP2CB;PIK3CA;GIPC1;POLR2E;MAPK1;POLR2F;GRB2;SOS1;HRAS;MAPK3;POLR2L

Toll-like Receptor Cascades21/174 1.68E-04 0.001336 0 0 2.642332 22.96735 ATF1;MAP2K4;USP14;MAP2K1;CUL1;PIK3R4;UBE2D1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;PLCG2;UBE2N;MAPK1;PIK3C3;TLR4;N4BP1;LGMN;MAPK3

Gastrin-CREB Signalling Pathway via PKC and MAPK18-Jun 1.70E-04 0.00134 0 0 9.551308 82.90177 MAPK1;PRKCA;GRB2;SOS1;HRAS;MAPK3

Tie2 Signaling18-Jun 1.70E-04 0.00134 0 0 9.551308 82.90177 PIK3CA;PIK3R2;GRB2;PIK3CB;SOS1;HRAS

SOS-mediated Signalling7-Apr 1.93E-04 0.001497 0 0 25.43106 217.5654 IRS1;GRB2;SOS1;HRAS

MyD88 MAL(TIRAP) Cascade Initiated on Plasma Membrane16/115 1.93E-04 0.001497 0 0 3.104377 26.5564 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

Toll Like Receptor TLR6 TLR2 Cascade16/115 1.93E-04 0.001497 0 0 3.104377 26.5564 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

Signaling by WNT in CancerAug-34 2.16E-04 0.001659 0 0 5.885236 49.68522 PPP2CB;TCF7L2;TNKS2;APC;CSNK1A1;LRP5;AXIN1;CTNNB1

Signalling to ERKsAug-34 2.16E-04 0.001659 0 0 5.885236 49.68522 MAP2K1;MAPKAPK2;MAPK1;GRB2;SOS1;HRAS;CRK;MAPK3

Interleukin-17 SignalingDec-72 2.19E-04 0.001676 0 0 3.834008 32.31123 ATF1;MAP2K4;MAPK9;PPP2CB;MAP2K1;MAPK8;MAPKAPK2;CUL1;UBE2N;MAPK1;NFKB1;MAPK3

Gap-filling DNA Repair Synthesis and Ligation in TC-NERNov-62 2.25E-04 0.001718 0 0 4.132497 34.70788 CUL4A;RFC3;USP7;PCNA;RFC2;POLR2E;POLR2F;ERCC6;PRPF19;GTF2H5;POLR2L

Constitutive Signaling by Aberrant PI3K in Cancer13/83 2.30E-04 0.00175 0 0 3.561876 29.83206 PDGFRA;IRS1;HGF;GAB1;PDGFB;PIK3R2;PIK3CB;PIK3CA;LCK;FYN;GRB2;RAC1;MET

Signaling by Rho GTPases55/672 2.33E-04 0.001758 0 0 1.734052 14.50749 CYFIP1;KDM1A;GJA1;OPHN1;C1QBP;CFL1;FLOT2;RAC1;LBR;GIT1;YWHAG;CCT2;PRKCD;PRKCA;SCRIB;OCRL;VRK2;YWHAZ;SRRM1;RHOB;ALDH3A2;DDX39B;PIK3CA;ALS2;LCK;KCTD13;NDUFS3;PHIP;PIK3C3;SOS1;SOS2;RHOQ;VAMP3;SEH1L;ROCK1;SHMT2;CUL3;SRF;PIK3R4;PIK3R2;PLD1;CDC42;PPP2CB;STK38;ABL2;MAPK1;RBBP6;PAK2;PAK4;MAPK3;CTNNB1;GRB2;LAMTOR1;VIM;PICALM

Signaling by Rho GTPases, Miro GTPases and RHOBTB356/688 2.35E-04 0.001771 0 0 1.724094 14.40395 CYFIP1;KDM1A;GJA1;OPHN1;C1QBP;CFL1;FLOT2;RAC1;LBR;GIT1;YWHAG;CCT2;PRKCD;PRKCA;SCRIB;OCRL;VRK2;YWHAZ;SRRM1;RHOB;ALDH3A2;DDX39B;PIK3CA;ALS2;LCK;KCTD13;NDUFS3;PHIP;PIK3C3;SOS1;SOS2;RHOQ;VAMP3;SEH1L;ROCK1;SHMT2;CUL3;SRF;PIK3R4;PIK3R2;PLD1;CDC42;PPP2CB;STK38;MFN2;ABL2;MAPK1;RBBP6;PAK2;PAK4;MAPK3;CTNNB1;GRB2;LAMTOR1;VIM;PICALM

Initiation of Nuclear Envelope (NE) Reformation19-Jun 2.38E-04 0.001783 0 0 8.816128 73.55458 LMNA;BANF1;VRK2;LBR;SIRT2;KPNB1

Toll Like Receptor 2 (TLR2) Cascade16/118 2.60E-04 0.001918 0 0 3.012594 24.86332 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

Toll Like Receptor TLR1 TLR2 Cascade16/118 2.60E-04 0.001918 0 0 3.012594 24.86332 ATF1;MAP2K4;USP14;MAP2K1;CUL1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

Ca2+ PathwayNov-63 2.61E-04 0.001918 0 0 4.052812 33.44563 PPP3CA;TCF7L2;PLCB3;AGO3;MYC;AGO1;CTNNB1;PRKCA;NFATC1;PLCB1;PRKG1

Dual Incision in TC-NERNov-63 2.61E-04 0.001918 0 0 4.052812 33.44563 CUL4A;RFC3;USP7;PCNA;RFC2;POLR2E;POLR2F;ERCC6;PRPF19;GTF2H5;POLR2L

PI3K Cascade Sep-44 2.74E-04 0.00201 0 0 4.921003 40.3579 PIK3CA;IRS1;AKT2;PIK3R4;GAB1;PIK3R2;GRB2;PIK3C3;PIK3CB

Activation of RAC113-May 2.84E-04 0.002061 0 0 11.92965 97.41147 RAC1;SOS1;PAK2;SOS2;PAK4

RHOG GTPase CycleDec-74 2.85E-04 0.002061 0 0 3.709939 30.28309 CDC42;CYFIP1;OPHN1;SHMT2;NDUFS3;VRK2;LAMTOR1;PLD1;LBR;PAK2;VAMP3;PAK4

Signaling by NOTCH1Dec-74 2.85E-04 0.002061 0 0 3.709939 30.28309 PSENEN;KAT2B;HDAC2;NCSTN;CREBBP;FBXW7;MYC;CUL1;ADAM10;HIF1A;HDAC6;HDAC7

G-protein Mediated EventsOct-54 3.00E-04 0.00216 0 0 4.351699 35.29888 PLCB3;GRK2;PRKAR1A;PRKCD;MAPK1;PRKCA;PRKACA;PLCB1;PRKACB;ADCY5

Positive Epigenetic Regulation of rRNA ExpressionDec-75 3.24E-04 0.002315 0 0 3.650858 29.33155 KAT2B;HDAC2;MYO1C;POLR1A;POLR2E;SMARCA5;POLR1E;DDX21;POLR2F;DEK;ERCC6;POLR2L

Apoptotic Factor-Mediated Response20-Jun 3.26E-04 0.002315 0 0 8.185973 65.7294 APAF1;C1QBP;BAX;CYCS;MAPK1;MAPK3

Formation of ATP by Chemiosmotic Coupling20-Jun 3.26E-04 0.002315 0 0 8.185973 65.7294 MT-ATP6;ATP5PF;ATP5F1D;ATP5F1E;ATP5MF;ATP5ME

Detoxification of Reactive Oxygen SpeciesAug-36 3.29E-04 0.002326 0 0 5.464286 43.82517 PRDX3;GPX3;TXNRD2;PRDX1;GSR;CYCS;ATP7A;SOD3

SUMO E3 Ligases SUMOylate Target Proteins20/170 3.34E-04 0.002354 0 0 2.564626 20.52723 DDX17;NCOA1;TOP2B;CREBBP;HDAC2;NPM1;SEH1L;PCNA;XRCC4;EIF2AK2;SMC3;PML;HDAC7;HIPK2;NR4A2;HNRNPK;NR5A2;TRIM28;SIN3A;PPARGC1A

Estrogen-dependent Gene Expression16/121 3.48E-04 0.002439 0 0 2.926055 23.30166 NCOA1;CREBBP;KDM1A;PTGES3;AXIN1;SMC3;YY1;KAT2B;NR5A2;AGO3;MYC;AGO1;POLR2E;POLR2F;CTSD;POLR2L

Signaling by Non-Receptor Tyrosine KinasesOct-55 3.51E-04 0.002439 0 0 4.25477 33.8512 KHDRBS1;KHDRBS3;LRRK2;CDK2;RAC1;HRAS;CRK;HIF1A;BCAR1;PELP1

Signaling by PTK6Oct-55 3.51E-04 0.002439 0 0 4.25477 33.8512 KHDRBS1;KHDRBS3;LRRK2;CDK2;RAC1;HRAS;CRK;HIF1A;BCAR1;PELP1

IFNG Signaling Activates MAPKs8-Apr 3.70E-04 0.002548 0 0 19.07229 150.7169 MAPK1;JAK2;RAF1;MAPK3

Regulation of NFE2L2 Gene Expression8-Apr 3.70E-04 0.002548 0 0 19.07229 150.7169 CREBBP;MYC;NFKB1;NFE2L2

Nuclear Events Mediated by NFE2L213/87 3.71E-04 0.002548 0 0 3.36863 26.61121 CREBBP;IDH1;GSR;CUL1;SOD3;NFKB1;GCLC;MYC;PRDX1;HMOX1;GCLM;SQSTM1;NFE2L2

Infectious Disease93/1311 3.81E-04 0.002606 0 0 1.496956 11.78605 RB1;CYFIP1;RPL5;KDM1A;IRS1;IGF1R;RPL7A;GJA1;RPS17;TRIM28;RPS19;AKT2;AKT3;TRIM25;BANF1;RAC1;DLAT;PRKACA;JAK2;PRKACB;YWHAG;MAP2K4;MAP2K1;EED;RPS8;CSNK2A2;YWHAZ;PRKAR1A;LCK;NCL;CSNK2B;GEMIN4;TXNIP;PIK3C3;SOS1;MET;CRK;TLR4;VAMP2;KPNB1;CHMP5;HDAC2;SEH1L;ROCK1;CUL3;PIK3R4;ADCY5;CDC42;FUT8;MAPK8;LARP1;TKFC;PABPN1;PLCG2;POLR2E;SAP18;HMOX1;POLR2F;MAPK1;FYN;PAK2;POLR2L;MAPK3;CREBBP;NPM1;SMAD4;TGFB1;XRCC4;TAF12;XRCC5;CSNK1A1;TAF10;PTGES3;HMGA1;EIF2AK2;MYO5A;RPL35A;NFKB1;GTF2H5;PML;SRPK1;MYO1C;HNRNPK;NMT1;UBE2N;TAF7;CTNNB1;GRB2;TAF5;TAF4;RPS21;EZH2;NFE2L2

Ca-dependent EventsAug-37 4.01E-04 0.002735 0 0 5.275584 41.26039 GRK2;PRKAR1A;PRKCD;MAPK1;PRKCA;PRKACA;PRKACB;ADCY5

G2 M DNA Damage CheckpointDec-77 4.16E-04 0.002825 0 0 3.53815 27.54257 RFC3;RAD50;RFC2;UIMC1;UBE2V2;UBE2N;ATM;NBN;DNA2;YWHAZ;YWHAG;ATR

Toll Like Receptor 4 (TLR4) Cascade18/148 4.35E-04 0.00294 0 0 2.660661 20.59493 ATF1;MAP2K4;USP14;MAP2K1;CUL1;UBE2D1;HMGB1;NFKB1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;PLCG2;UBE2N;MAPK1;TLR4;N4BP1;MAPK3

TP53 Regulates Transcription of Additional Cell Cycle Genes With Uncertain Roles in the P53 Pathway21-Jun 4.37E-04 0.002941 0 0 7.639839 59.10184 NPM1;CNOT6;CNOT6L;CNOT7;CNOT1;CNOT2

VEGFR2 Mediated Vascular Permeability29-Jul 4.53E-04 0.003018 0 0 6.081022 46.82041 MAPKAP1;AKT2;AKT3;MLST8;CTNNB1;RAC1;PAK2

HIV Transcription InitiationSep-47 4.61E-04 0.003018 0 0 4.531786 34.81394 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;POLR2L

RNA Polymerase II HIV Promoter EscapeSep-47 4.61E-04 0.003018 0 0 4.531786 34.81394 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;POLR2L

RNA Polymerase II Promoter EscapeSep-47 4.61E-04 0.003018 0 0 4.531786 34.81394 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;POLR2L

RNA Polymerase II Transcription InitiationSep-47 4.61E-04 0.003018 0 0 4.531786 34.81394 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;POLR2L

RNA Polymerase II Transcription Initiation And Promoter ClearanceSep-47 4.61E-04 0.003018 0 0 4.531786 34.81394 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;POLR2L

RNA Polymerase II Transcription Pre-Initiation And Promoter OpeningSep-47 4.61E-04 0.003018 0 0 4.531786 34.81394 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;POLR2L

Selective Autophagy13/89 4.65E-04 0.003031 0 0 3.279635 25.16779 PRKAB2;CSNK2A2;PRKAG1;PRKAB1;HDAC6;CSNK2B;PEX5;UBE2N;MFN2;VDAC1;ATM;VIM;SQSTM1

Apoptotic Cleavage of Cellular ProteinsAug-38 4.86E-04 0.003158 0 0 5.099462 38.90344 ROCK1;APC;STK24;CASP6;LMNA;PRKCD;CTNNB1;VIM

Opioid Signalling13/90 5.19E-04 0.003357 0 0 3.236872 24.48347 PRKCD;PRKCA;ADCY5;PPP3CA;PPP2CB;PLCB3;GRK2;CDK5;PRKAR1A;MAPK1;PRKACA;PLCB1;PRKACB

SUMOylation20/176 5.26E-04 0.003388 0 0 2.465201 18.61474 DDX17;NCOA1;TOP2B;CREBBP;HDAC2;NPM1;SEH1L;PCNA;XRCC4;EIF2AK2;SMC3;PML;HDAC7;HIPK2;NR4A2;HNRNPK;NR5A2;TRIM28;SIN3A;PPARGC1A

NOTCH1 Intracellular Domain Regulates TranscriptionSep-48 5.43E-04 0.00347 0 0 4.415354 33.20032 KAT2B;HDAC2;CREBBP;FBXW7;MYC;CUL1;HIF1A;HDAC6;HDAC7

RNA Polymerase I Transcription InitiationSep-48 5.43E-04 0.00347 0 0 4.415354 33.20032 KAT2B;HDAC2;POLR1A;POLR2E;POLR2F;POLR1E;ERCC6;GTF2H5;POLR2L

Regulation of Signaling by CBL22-Jun 5.75E-04 0.003652 0 0 7.161972 53.43167 PIK3CA;PIK3R2;FYN;GRB2;PIK3CB;CRK

SHC1 Events in ERBB2 Signaling22-Jun 5.75E-04 0.003652 0 0 7.161972 53.43167 PRKCE;PRKCD;PRKCA;GRB2;SOS1;HRAS

Chaperonin-mediated Protein Folding13/91 5.78E-04 0.003656 0 0 3.195204 23.8226 CCT2;ARFGEF2;FBXW7;VBP1;CSNK2A2;GBA1;CSNK2B;TCP1;PFDN1;CCT8;PFDN5;CCT5;CCT4

Association of TriC CCT With Target Proteins During BiosynthesisAug-39 5.85E-04 0.003672 0 0 4.934703 36.73212 ARFGEF2;CCT2;FBXW7;TCP1;GBA1;CCT8;CCT5;CCT4

Synthesis of PAAug-39 5.85E-04 0.003672 0 0 4.934703 36.73212 AGPAT5;PLA2G12A;GPD2;LPCAT1;PLD1;PLA2R1;LCLAT1;AGPAT3

Post NMDA Receptor Activation EventsDec-80 5.95E-04 0.003676 0 0 3.381519 25.11571 PRKAB2;PRKAA1;PRKAR1A;PRKAG1;MAPK1;RAC1;PRKACA;HRAS;PRKACB;PRKAB1;GIT1;MAPK3

Processing of DNA Double-Strand Break EndsDec-80 5.95E-04 0.003676 0 0 3.381519 25.11571 RFC3;RAD50;PPP4R2;RFC2;UIMC1;CDK2;UBE2V2;UBE2N;ATM;NBN;DNA2;ATR

CTNNB1 S33 Mutants Aren'T Phosphorylated15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PPP2CB;APC;CSNK1A1;AXIN1;CTNNB1

CTNNB1 S37 Mutants Aren'T Phosphorylated15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PPP2CB;APC;CSNK1A1;AXIN1;CTNNB1

CTNNB1 S45 Mutants Aren'T Phosphorylated15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PPP2CB;APC;CSNK1A1;AXIN1;CTNNB1

CTNNB1 T41 Mutants Aren'T Phosphorylated15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PPP2CB;APC;CSNK1A1;AXIN1;CTNNB1

Constitutive Signaling by EGFRvIII15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PIK3CA;GAB1;GRB2;SOS1;HRAS

Signaling by CTNNB1 Phospho-Site Mutants15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PPP2CB;APC;CSNK1A1;AXIN1;CTNNB1

Signaling by EGFRvIII in Cancer15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PIK3CA;GAB1;GRB2;SOS1;HRAS

Signaling by GSK3beta Mutants15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 PPP2CB;APC;CSNK1A1;AXIN1;CTNNB1

mRNA Decay by 5' to 3' Exoribonuclease15-May 6.10E-04 0.003676 0 0 9.542714 70.63505 DDX6;LSM6;XRN1;PATL1;DCP1B

RHOQ GTPase CycleOct-59 6.29E-04 0.003771 0 0 3.906617 28.80002 CDC42;GJA1;OPHN1;SCRIB;LAMTOR1;PAK2;GIT1;RHOQ;VAMP3;PAK4

TP53 Regulates Transcription of Cell Cycle GenesSep-49 6.36E-04 0.003771 0 0 4.304743 31.68757 NPM1;CNOT6;CNOT6L;PCNA;CNOT7;CNOT1;CNOT2;CDK2;BAX

EGFR Transactivation by Gastrin9-Apr 6.39E-04 0.003771 0 0 15.25703 112.2153 GRB2;PRKCA;SOS1;HRAS

Nef and Signal Transduction9-Apr 6.39E-04 0.003771 0 0 15.25703 112.2153 LCK;FYN;RAC1;PAK2

PI3K AKT Activation9-Apr 6.39E-04 0.003771 0 0 15.25703 112.2153 PIK3CA;IRS1;PIK3R2;PIK3CB

Regulation of PTEN Localization9-Apr 6.39E-04 0.003771 0 0 15.25703 112.2153 USP7;NEDD4;PTEN;PML

MAPK Targets Nuclear Events Mediated by MAP Kinases31-Jul 7.00E-04 0.004098 0 0 5.573682 40.49357 ATF1;MAPK9;PPP2CB;MAPK8;MAPKAPK2;MAPK1;MAPK3

Signaling by FGFR3Aug-40 7.00E-04 0.004098 0 0 4.780242 34.72719 PPP2CB;PIK3CA;GAB1;MAPK1;GRB2;SOS1;HRAS;MAPK3

RHOBTB2 GTPase Cycle23-Jun 7.46E-04 0.004325 0 0 6.740324 48.53749 CCT2;DDX39B;CUL3;STK38;PHIP;SRRM1

Telomere Extension By Telomerase23-Jun 7.46E-04 0.004325 0 0 6.740324 48.53749 ACD;DKC1;TINF2;CDK2;GAR1;TERF1

Oncogenic MAPK SignalingDec-82 7.46E-04 0.004325 0 0 3.284558 23.64936 FXR1;MAP2K1;AGK;ITGB3;LMNA;MAPK1;ZC3HAV1;JAK2;RAF1;HRAS;QKI;MAPK3

RAC3 GTPase Cycle13/94 7.91E-04 0.00457 0 0 3.076376 21.9707 CYFIP1;OCRL;PIK3R2;VRK2;CDC42;OPHN1;ABL2;LAMTOR1;LBR;PAK2;GIT1;VAMP3;PAK4

DAG and IP3 SignalingAug-41 8.32E-04 0.004754 0 0 4.635142 32.87189 GRK2;PRKAR1A;PRKCE;PRKCD;PRKCA;PRKACA;PRKACB;ADCY5

Signaling by FGFR4Aug-41 8.32E-04 0.004754 0 0 4.635142 32.87189 PPP2CB;PIK3CA;GAB1;MAPK1;GRB2;SOS1;HRAS;MAPK3

Signaling by Retinoic AcidAug-41 8.32E-04 0.004754 0 0 4.635142 32.87189 PDHA1;RDH10;RDH16;RDH14;PDHB;DLAT;DLD;DHRS4

Rap1 Signalling16-May 8.51E-04 0.004814 0 0 8.674737 61.32265 PRKACA;RAF1;YWHAZ;PRKACB;PRKG1

Regulation of KIT Signaling16-May 8.51E-04 0.004814 0 0 8.674737 61.32265 LCK;PRKCA;FYN;GRB2;SOS1

Signaling by ERBB2 ECD Mutants16-May 8.51E-04 0.004814 0 0 8.674737 61.32265 PIK3CA;GAB1;GRB2;SOS1;HRAS

Regulation of MECP2 Expression and ActivityJul-32 8.57E-04 0.004832 0 0 5.350453 37.78433 HDAC2;AGO3;SIN3A;AGO1;PRKACA;LBR;HIPK2

Transcriptional and Post-Translational Regulation of MITF-M Expression and ActivitySep-51 8.61E-04 0.004835 0 0 4.099322 28.93247 CREBBP;EDNRB;RARS1;QARS1;EPRS1;AKT3;MAPK1;CTNNB1;MAPK3

Fc Epsilon Receptor (FCERI) Signaling21/197 8.98E-04 0.005027 0 0 2.294224 16.09547 MAP2K4;CUL1;UBE2D1;PIK3R2;NFATC1;PIK3CB;NFKB1;PPP3CA;MAPK9;MAPK8;PIK3CA;PLCG2;UBE2N;MAPK1;GRB2;FYN;RAC1;SOS1;HRAS;PAK2;MAPK3

DARPP-32 Events24-Jun 9.53E-04 0.005299 0 0 6.365526 44.27993 PPP2CB;PPP3CA;CDK5;PRKAR1A;PRKACA;PRKACB

mTORC1-mediated Signalling24-Jun 9.53E-04 0.005299 0 0 6.365526 44.27993 RRAGC;AKT1S1;RRAGD;MLST8;LAMTOR1;EIF4G1

Signaling by FGFR1Sep-52 9.95E-04 0.005517 0 0 4.003778 27.67602 PPP2CB;PIK3CA;GIPC1;GAB1;MAPK1;GRB2;SOS1;HRAS;MAPK3

Organelle Biogenesis and Maintenance28/297 0.001 0.005525 0 0 2.005859 13.85579 PRKAG1;HDAC6;MT-ATP6;CCT8;PRKACA;PPARGC1A;RAB8A;CCT5;ATP5MF;YWHAG;CCT4;ATP5ME;NCOA1;CCT2;ATP5PF;PRKAB2;CREBBP;IDH2;PRKAB1;ATP5F1D;ATP5F1E;HCFC1;SIRT3;GLUD1;TCP1;CYCS;CEP63;SSBP1

AKT Phosphorylates Targets in the Nucleus10-Apr 0.001024 0.005599 0 0 12.71352 87.52587 AKT2;AKT3;FOXO4;FOXO1

Activation of PPARGC1A (PGC-1alpha) by Phosphorylation10-Apr 0.001024 0.005599 0 0 12.71352 87.52587 PRKAB2;PRKAG1;PPARGC1A;PRKAB1

Activation of the AP-1 Family of Transcription Factors10-Apr 0.001024 0.005599 0 0 12.71352 87.52587 MAPK9;MAPK8;MAPK1;MAPK3

PERK Regulates Gene ExpressionJul-33 0.001042 0.005679 0 0 5.144395 35.32687 EXOSC5;EXOSC4;PARN;EXOSC3;EIF2S1;EXOSC1;ATF3

Protein Folding13/97 0.001067 0.005784 0 0 2.966035 20.29601 CCT2;ARFGEF2;FBXW7;VBP1;CSNK2A2;GBA1;CSNK2B;TCP1;PFDN1;CCT8;PFDN5;CCT5;CCT4

Transcriptional Regulation by MECP2Oct-63 0.001068 0.005784 0 0 3.611016 24.70751 HDAC2;AGO3;SIN3A;AGO1;PTEN;PRKACA;SGK1;LBR;MET;HIPK2

Beta Oxidation of lauroyl-CoA to decanoyl-CoA-CoA5-Mar 0.001155 0.006085 0 0 28.58275 193.3225 HADHA;ACADL;HADH

Diseases of Mismatch Repair (MMR)5-Mar 0.001155 0.006085 0 0 28.58275 193.3225 MSH2;MSH3;PMS2

Synthesis of PIPs at the ER Membrane5-Mar 0.001155 0.006085 0 0 28.58275 193.3225 PI4K2B;MTMR2;PI4KA

Signaling by FGFR2 in DiseaseAug-43 0.001156 0.006085 0 0 4.369816 29.55331 PIK3CA;POLR2E;GAB1;POLR2F;GRB2;SOS1;HRAS;POLR2L

Beta-catenin Phosphorylation Cascade17-May 0.001156 0.006085 0 0 7.951424 53.77197 PPP2CB;APC;CSNK1A1;AXIN1;CTNNB1

FOXO-mediated Transcription of Cell Cycle Genes17-May 0.001156 0.006085 0 0 7.951424 53.77197 SMAD4;BTG1;FOXO4;KLF4;FOXO1

Metabolism of Angiotensinogen to Angiotensins17-May 0.001156 0.006085 0 0 7.951424 53.77197 ANPEP;ATP6AP2;CTSZ;CTSD;AGT

Regulation of MITF-M-dependent Genes Involved in Cell Cycle and Proliferation17-May 0.001156 0.006085 0 0 7.951424 53.77197 TCF7L2;SIN3A;CDK2;CTNNB1;MET

Removal of the Flap Intermediate From the C-strand17-May 0.001156 0.006085 0 0 7.951424 53.77197 ACD;PCNA;TINF2;DNA2;TERF1

Cellular Response to Starvation18/161 0.00118 0.006192 0 0 2.417116 16.29606 RPL5;SEH1L;MIOS;RPS8;RPL35A;EIF2S1;RPL7A;RPS17;IMPACT;RPS19;RRAGC;SESN2;RRAGD;MLST8;LAMTOR1;KPTN;RPS21;ATF3

Metabolism of Cofactors25-Jun 0.001201 0.006281 0 0 6.030181 40.55028 DHFR;COQ2;GCH1;IDH1;COQ7;PTS

Transcription-Coupled Nucleotide Excision Repair (TC-NER)Nov-76 0.001343 0.007 0 0 3.240025 21.42625 CUL4A;RFC3;USP7;PCNA;RFC2;POLR2E;POLR2F;ERCC6;PRPF19;GTF2H5;POLR2L

Interleukin-2 Family SignalingAug-44 0.001352 0.007002 0 0 4.248208 28.0658 PIK3CA;LCK;PIK3R2;GRB2;PIK3CB;JAK2;SOS1;SOS2

SUMOylation of Transcription CofactorsAug-44 0.001352 0.007002 0 0 4.248208 28.0658 DDX17;NCOA1;CREBBP;NPM1;TRIM28;SIN3A;PPARGC1A;HIPK2

G2 M Checkpoints16/137 0.001369 0.007071 0 0 2.536989 16.72789 RFC3;RFC2;YWHAZ;ORC5;RAD50;DBF4;ORC3;CDK2;UIMC1;UBE2V2;UBE2N;ATM;NBN;DNA2;YWHAG;ATR

S Phase 17/150 0.001375 0.007078 0 0 2.453277 16.16598 RB1;RFC3;PCNA;ESCO1;RFC2;CUL1;UBE2D1;SMC3;PDS5A;WAPL;ORC5;AKT2;MYC;ORC3;AKT3;CDK2;DNA2

RAC2 GTPase CycleDec-88 0.001407 0.007223 0 0 3.024291 19.8577 CDC42;CYFIP1;OPHN1;PIK3CA;PIK3R2;VRK2;LAMTOR1;LBR;PAK2;GIT1;VAMP3;PAK4

CaM Pathway Jul-35 0.001503 0.007596 0 0 4.776435 31.04891 GRK2;PRKAR1A;PRKCD;PRKCA;PRKACA;PRKACB;ADCY5

Calmodulin Induced EventsJul-35 0.001503 0.007596 0 0 4.776435 31.04891 GRK2;PRKAR1A;PRKCD;PRKCA;PRKACA;PRKACB;ADCY5

Impaired BRCA2 Binding to RAD51Jul-35 0.001503 0.007596 0 0 4.776435 31.04891 RFC3;RAD50;RFC2;ATM;NBN;DNA2;ATR

Nuclear Events Stimulated by ALK Signaling in CancerJul-35 0.001503 0.007596 0 0 4.776435 31.04891 RB1;NPM1;AGO3;AGO1;CUL1;MAPK1;MAPK3

Transcriptional Regulation by NPAS4Jul-35 0.001503 0.007596 0 0 4.776435 31.04891 CREBBP;AGO3;CDK5;SRF;AGO1;MAPK1;MAPK3

RNA Polymerase III Chain Elongation18-May 0.001536 0.007624 0 0 7.339389 47.5507 POLR3A;POLR3B;POLR2E;POLR2F;POLR2L

Establishment of Sister Chromatid Cohesion11-Apr 0.001545 0.007624 0 0 10.89673 70.53145 ESCO1;PDS5A;SMC3;WAPL

Formation of Apoptosome11-Apr 0.001545 0.007624 0 0 10.89673 70.53145 APAF1;CYCS;MAPK1;MAPK3

Mucopolysaccharidoses11-Apr 0.001545 0.007624 0 0 10.89673 70.53145 HGSNAT;IDS;GUSB;GNS

NOTCH4 Activation and Transmission of Signal to the Nucleus11-Apr 0.001545 0.007624 0 0 10.89673 70.53145 PSENEN;NCSTN;ADAM10;YWHAZ

Regulation of the Apoptosome Activity11-Apr 0.001545 0.007624 0 0 10.89673 70.53145 APAF1;CYCS;MAPK1;MAPK3

TGFBR3 PTM Regulation11-Apr 0.001545 0.007624 0 0 10.89673 70.53145 PSENEN;MMP14;NCSTN;TIMP2

Mitochondrial Fatty Acid Beta-Oxidation of Saturated Fatty Acids11-Apr 0.001545 0.007624 0 0 10.89673 70.53145 HADHA;ACADVL;ACADL;HADH

Viral Infection Pathways73/1029 0.001599 0.007865 0 0 1.48634 9.569988 RB1;RPL5;KDM1A;IRS1;IGF1R;RPL7A;GJA1;RPS17;TRIM28;RPS19;AKT2;AKT3;TRIM25;BANF1;RAC1;JAK2;YWHAG;EED;RPS8;CSNK2A2;YWHAZ;LCK;NCL;CSNK2B;GEMIN4;PIK3C3;SOS1;TLR4;KPNB1;CHMP5;HDAC2;SEH1L;ROCK1;CUL3;PIK3R4;FUT8;LARP1;TKFC;PABPN1;PLCG2;POLR2E;SAP18;POLR2F;FYN;PAK2;POLR2L;CREBBP;NPM1;SMAD4;TGFB1;XRCC4;TAF12;XRCC5;CSNK1A1;TAF10;PTGES3;HMGA1;EIF2AK2;RPL35A;NFKB1;GTF2H5;PML;SRPK1;HNRNPK;NMT1;UBE2N;TAF7;GRB2;TAF5;TAF4;RPS21;EZH2;NFE2L2

Transcriptional Activation of Mitochondrial BiogenesisSep-56 0.001715 0.008412 0 0 3.662258 23.32305 NCOA1;GLUD1;CREBBP;IDH2;CYCS;SSBP1;PPARGC1A;HCFC1;SIRT3

RNA Polymerase III Transcription InitiationJul-36 0.001786 0.008737 0 0 4.611487 29.18 BRF2;POLR3A;BRF1;POLR3B;POLR2E;POLR2F;POLR2L

M-decay Degradation of Maternal mRNAs by Maternally Stored FactorsAug-46 0.001822 0.008885 0 0 4.024194 25.38398 CNOT6;CNOT6L;CNOT7;CNOT1;CNOT2;EIF4A3;PAIP1;EIF4G1

Effects of PIP2 Hydrolysis27-Jun 0.001843 0.00891 0 0 5.455303 34.34824 ABHD12;DGKD;PRKCE;PRKCD;ABHD6;DGKZ

Interleukin Receptor SHC Signaling27-Jun 0.001843 0.00891 0 0 5.455303 34.34824 PIK3CA;PIK3R2;GRB2;PIK3CB;JAK2;SOS1

RNA Polymerase III Transcription Initiation From Type 2 Promoter27-Jun 0.001843 0.00891 0 0 5.455303 34.34824 POLR3A;BRF1;POLR3B;POLR2E;POLR2F;POLR2L

Fcgamma Receptor (FCGR) Dependent Phagocytosis18/168 0.001912 0.009218 0 0 2.303462 14.41833 CYFIP1;PRKCE;PRKCD;MYO5A;PIK3R2;PIK3CB;PLD1;CDC42;MYO1C;PIK3CA;CFL1;PLCG2;MAPK1;GRB2;FYN;RAC1;CRK;MAPK3

HDR Through Homologous Recombination (HRR) or Single Strand Annealing (SSA)14/116 0.001951 0.009377 0 0 2.630673 16.41382 RFC3;PCNA;RFC2;SPIDR;RAD50;PPP4R2;CDK2;UIMC1;UBE2V2;UBE2N;ATM;NBN;DNA2;ATR

Constitutive Signaling by Ligand-Responsive EGFR Cancer Variants19-May 0.001999 0.009471 0 0 6.814788 42.35457 PIK3CA;GAB1;GRB2;SOS1;HRAS

LDL Clearance19-May 0.001999 0.009471 0 0 6.814788 42.35457 NPC1;SOAT1;NPC2;SOAT2;LIPA

Plasma Lipoprotein Assembly19-May 0.001999 0.009471 0 0 6.814788 42.35457 MTTP;APOA2;APOC3;PRKACA;PRKACB

Processive Synthesis on the C-strand of the Telomere19-May 0.001999 0.009471 0 0 6.814788 42.35457 ACD;PCNA;TINF2;DNA2;TERF1

Signaling by Ligand-Responsive EGFR Variants in Cancer19-May 0.001999 0.009471 0 0 6.814788 42.35457 PIK3CA;GAB1;GRB2;SOS1;HRAS

EPH-Ephrin SignalingDec-92 0.002072 0.009791 0 0 2.87247 17.74911 PSENEN;CDC42;NCSTN;ROCK1;CFL1;ADAM10;FYN;RAC1;EFNA5;HRAS;PAK2;GIT1

Activation of ATR in Response to Replication StressJul-37 0.002109 0.009881 0 0 4.457536 27.46458 ORC5;RFC3;DBF4;RFC2;ORC3;CDK2;ATR

HDR Through Single Strand Annealing (SSA)Jul-37 0.002109 0.009881 0 0 4.457536 27.46458 RFC3;RAD50;RFC2;ATM;NBN;DNA2;ATR

RUNX1 Interacts With Co-Factors Whose Precise Effect on RUNX1 Targets Is Not KnownJul-37 0.002109 0.009881 0 0 4.457536 27.46458 PBRM1;SMARCC1;ACTL6A;CSNK2A2;CSNK2B;ARID1A;HIPK2

Acyl Chain Remodeling of CL6-Mar 0.002224 0.01027 0 0 19.05416 116.3898 HADHA;TAFAZZIN;LCLAT1

Sensing of DNA Double Strand Breaks6-Mar 0.002224 0.01027 0 0 19.05416 116.3898 RAD50;ATM;NBN

Erythropoietin Activates Phosphoinositide-3-kinase (PI3K)12-Apr 0.002226 0.01027 0 0 9.534137 58.22888 PIK3CA;GAB1;PIK3CB;JAK2

PECAM1 Interactions12-Apr 0.002226 0.01027 0 0 9.534137 58.22888 LCK;ITGB3;FYN;ITGAV

Z-decay Degradation of Maternal mRNAs by Zygotically Expressed Factors12-Apr 0.002226 0.01027 0 0 9.534137 58.22888 PABPN1;EIF4A3;EIF4G1;PAIP1

ATF4 Activates Genes in Response to Endoplasmic Reticulum Stress28-Jun 0.002248 0.01027 0 0 5.207061 31.75154 EXOSC5;EXOSC4;PARN;EXOSC3;EXOSC1;ATF3

RNA Polymerase III Transcription Initiation From Type 1 Promoter28-Jun 0.002248 0.01027 0 0 5.207061 31.75154 POLR3A;BRF1;POLR3B;POLR2E;POLR2F;POLR2L

RNA Polymerase III Transcription Initiation From Type 3 Promoter28-Jun 0.002248 0.01027 0 0 5.207061 31.75154 BRF2;POLR3A;POLR3B;POLR2E;POLR2F;POLR2L

Synthesis of PC28-Jun 0.002248 0.01027 0 0 5.207061 31.75154 CSNK2A2;CSNK2B;LPCAT1;PEMT;CEPT1;MFSD2A

Activation of NMDA Receptors and Postsynaptic EventsDec-93 0.002274 0.010359 0 0 2.836857 17.26614 PRKAB2;PRKAA1;PRKAR1A;PRKAG1;MAPK1;RAC1;PRKACA;HRAS;PRKACB;PRKAB1;GIT1;MAPK3

C-type Lectin Receptors (CLRs)15/131 0.002318 0.010533 0 0 2.479083 15.04048 CREBBP;PRKCD;CUL1;UBE2D1;NFATC1;NFKB1;PPP3CA;PLCG2;UBE2N;FYN;PRKACA;RAF1;PRKACB;HRAS;PAK2

HIV Infection22/227 0.002356 0.010675 0 0 2.062397 12.47924 NPM1;SEH1L;XRCC4;TAF12;XRCC5;TAF10;HMGA1;GTF2H5;LCK;NMT1;POLR2E;POLR2F;TAF7;BANF1;FYN;RAC1;TAF5;TAF4;PAK2;KPNB1;CHMP5;POLR2L

Complex IV AssemblyAug-48 0.002413 0.010904 0 0 3.822581 23.03848 COX8A;MT-CO1;COX7A2;COX5B;COX6A1;COX5A;COX7C;COX6B1

Cooperation of PDCL (PhLP1) and TRiC CCT in G-protein Beta FoldingJul-38 0.002476 0.011158 0 0 4.313517 25.88614 CCT2;CSNK2A2;CSNK2B;TCP1;CCT8;CCT5;CCT4

Oxidative Stress Induced SenescenceDec-94 0.002491 0.011164 0 0 2.802113 16.79933 MAP2K4;MAPK9;MAPK8;AGO3;EED;AGO1;MAPKAPK2;MAPK1;MAPKAPK5;MAP4K4;MAPK3;EZH2

Signaling by TGF-beta Receptor ComplexDec-94 0.002491 0.011164 0 0 2.802113 16.79933 SMAD4;TGFB1;ITGB3;MYC;PARD3;UBE2D1;MAPK1;ITGAV;YBX1;UCHL5;MAPK3;FBN1

Class I Peroxisomal Membrane Protein Import20-May 0.002557 0.011399 0 0 6.360134 37.96364 ALDH3A2;PEX12;PEX13;ABCD1;PEX14

Maturation of TCA Enzymes and Regulation of TCA Cycle20-May 0.002557 0.011399 0 0 6.360134 37.96364 IDH2;SDHB;FXN;ACAT1;SIRT3

Pyruvate MetabolismAug-49 0.00276 0.012271 0 0 3.72915 21.97457 PKM;PDHA1;MPC1;MPC2;VDAC1;DLAT;PDHB;DLD

DNA Damage Telomere Stress Induced SenescenceSep-60 0.002801 0.01242 0 0 3.37431 19.83373 RB1;ACD;RAD50;TINF2;CDK2;HMGA1;ATM;NBN;TERF1

TCF Dependent Signaling in Response to WNT19/189 0.003015 0.013336 0 0 2.14529 12.45139 TCF7L2;CREBBP;TRRAP;CSNK1A1;CUL3;CSNK2A2;AXIN1;LRP5;YWHAZ;RNF146;PPP2CB;ZNRF3;TNKS2;APC;AKT2;MYC;CSNK2B;CTNNB1;WNT4

Global Genome Nucleotide Excision Repair (GG-NER)Nov-84 0.003033 0.013381 0 0 2.883735 16.72011 YY1;INO80C;CUL4A;RFC3;PCNA;RFC2;ACTL6A;UBE2V2;UBE2N;INO80;GTF2H5

2-LTR Circle Formation13-Apr 0.003089 0.01352 0 0 8.474342 48.97973 XRCC4;XRCC5;HMGA1;BANF1

Cytochrome C-Mediated Apoptotic Response13-Apr 0.003089 0.01352 0 0 8.474342 48.97973 APAF1;CYCS;MAPK1;MAPK3

Telomere C-strand Synthesis Initiation13-Apr 0.003089 0.01352 0 0 8.474342 48.97973 CTC1;ACD;TINF2;TERF1

Homology Directed Repair14/122 0.003129 0.013659 0 0 2.483735 14.32353 RFC3;PCNA;RFC2;SPIDR;RAD50;PPP4R2;CDK2;UIMC1;UBE2V2;UBE2N;ATM;NBN;DNA2;ATR

Ub-specific Processing Proteases19/190 0.003198 0.013921 0 0 2.132631 12.25257 USP14;USP7;SMAD4;USP37;USP5;TRRAP;USP4;TAF10;USP22;PTEN;AXIN1;FOXO4;HIF1A;SNX3;RNF146;TNKS2;MYC;VDAC1;OTUB1

CTLA4 Inhibitory Signaling21-May 0.003219 0.013978 0 0 5.962312 34.21528 PPP2CB;LCK;AKT2;AKT3;FYN

G Alpha (Q) Signalling Events21/219 0.003315 0.014357 0 0 2.036927 11.62928 ANXA1;DGKD;PRKCE;PRKCD;PRKCA;PIK3R2;ABHD6;DGKZ;AGT;ABHD12;EDNRA;PLCB3;EDNRB;GRK2;PIK3CA;MAPK1;GRB2;PLCB1;SOS1;HRAS;MAPK3

Presynaptic Phase of Homologous DNA Pairing and Strand ExchangeJul-40 0.003354 0.014487 0 0 4.051665 23.08486 RFC3;RAD50;RFC2;ATM;NBN;DNA2;ATR

Rab Regulation of Trafficking14/123 0.003373 0.014532 0 0 2.460818 14.00679 DENND4C;TSC2;TSC1;RAB11B;RAB10;RAB31;ALS2;AKT2;AKT3;TBC1D7;RAB13;TBC1D24;RAB8A;TBC1D16

P75 NTR Receptor-Mediated SignallingDec-98 0.003533 0.015182 0 0 2.671217 15.08058 PSENEN;PRKCI;NCSTN;HDAC2;MAPK8;RAC1;AATF;SOS1;SQSTM1;SOS2;RTN4;NFKB1

Formation of TC-NER Pre-Incision ComplexAug-51 0.003569 0.015297 0 0 3.555326 20.03595 CUL4A;USP7;POLR2E;POLR2F;ERCC6;PRPF19;GTF2H5;POLR2L

Peptide Hormone MetabolismNov-86 0.003651 0.015607 0 0 2.806539 15.75257 TCF7L2;ANPEP;CTSZ;ATP6AP2;MYO5A;CPE;CTNNB1;KLF4;CTSD;VAMP2;AGT

Activated NTRK2 Signals Through PI3K7-Mar 0.003748 0.015941 0 0 14.28987 79.83122 PIK3CA;GAB1;GRB2

DEx H-box Helicases Activate Type I IFN and Inflammatory Cytokines Production7-Mar 0.003748 0.015941 0 0 14.28987 79.83122 DHX9;DHX36;NFKB1

Disassembly of the Destruction Complex and Recruitment of AXIN to the MembraneJun-31 0.003867 0.016184 0 0 4.581489 25.4519 PPP2CB;APC;CSNK1A1;LRP5;AXIN1;CTNNB1

Signaling by CSF1 (M-CSF) in Myeloid CellsJun-31 0.003867 0.016184 0 0 4.581489 25.4519 PIK3CA;PLCG2;FYN;GRB2;PIK3CB;SOS1

Defective Homologous Recombination Repair (HRR) Due to BRCA2 Loss of FunctionJul-41 0.003873 0.016184 0 0 3.932291 21.83868 RFC3;RAD50;RFC2;ATM;NBN;DNA2;ATR

Diseases of DNA Double-Strand Break RepairJul-41 0.003873 0.016184 0 0 3.932291 21.83868 RFC3;RAD50;RFC2;ATM;NBN;DNA2;ATR

RNA Polymerase III Abortive And Retractive InitiationJul-41 0.003873 0.016184 0 0 3.932291 21.83868 BRF2;POLR3A;BRF1;POLR3B;POLR2E;POLR2F;POLR2L

RNA Polymerase III TranscriptionJul-41 0.003873 0.016184 0 0 3.932291 21.83868 BRF2;POLR3A;BRF1;POLR3B;POLR2E;POLR2F;POLR2L

Signaling by RAF1 MutantsJul-41 0.003873 0.016184 0 0 3.932291 21.83868 MAP2K1;ITGB3;MAPK1;JAK2;RAF1;HRAS;MAPK3

Peroxisomal Protein ImportSep-63 0.003925 0.01636 0 0 3.186344 17.65342 PEX6;IDH1;PEX5;UBE2D1;PEX10;PEX12;PEX13;PEX14;DHRS4

Insertion of Tail-Anchored Proteins Into the Endoplasmic Reticulum Membrane22-May 0.003997 0.016576 0 0 5.611292 30.98686 ALDH3A2;VAPA;SGTA;HMOX1;VAMP2

Signaling by FGFR3 in Disease22-May 0.003997 0.016576 0 0 5.611292 30.98686 PIK3CA;GAB1;GRB2;SOS1;HRAS

Cell Cycle, Mitotic40/516 0.004124 0.016733 0 0 1.621499 8.903567 RB1;SEH1L;PCNA;CUL1;UBE2D1;SMC3;PDS5A;ORC5;PPP2CB;AKT2;MYC;ORC3;AKT3;LMNA;MAPK1;BANF1;KMT5A;FBXO5;PRKACA;JAK2;LBR;RAB8A;YWHAG;MAPK3;RFC3;ESCO1;RFC2;CSNK2A2;PRKCA;VRK2;SIRT2;WAPL;DHFR;DBF4;CNEP1R1;CDK2;CSNK2B;CEP63;DNA2;KPNB1

AKT Phosphorylates Targets in the Cytosol14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 AKT2;AKT1S1;AKT3;TSC2

APC Truncation Mutants Have Impaired AXIN Binding14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 PPP2CB;APC;CSNK1A1;AXIN1

AXIN Missense Mutants Destabilize the Destruction Complex14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 PPP2CB;APC;CSNK1A1;AXIN1

Erythropoietin Activates RAS14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 GRB2;JAK2;SOS1;HRAS

Mismatch Repair (MMR) Directed by MSH2 MSH3 (MutSbeta)14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 PCNA;MSH2;MSH3;PMS2

PTK6 Regulates RHO GTPases, RAS GTPase and MAP Kinases14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 RAC1;CRK;HRAS;BCAR1

Prolonged ERK Activation Events14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 MAP2K1;MAPK1;CRK;MAPK3

Signaling by AMER1 Mutants14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 PPP2CB;APC;CSNK1A1;AXIN1

Signaling by APC Mutants14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 PPP2CB;APC;CSNK1A1;AXIN1

Signaling by AXIN Mutants14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 PPP2CB;APC;CSNK1A1;AXIN1

Truncations of AMER1 Destabilize the Destruction Complex14-Apr 0.004156 0.016733 0 0 7.626506 41.81846 PPP2CB;APC;CSNK1A1;AXIN1

Semaphorin InteractionsSep-64 0.00437 0.017552 0 0 3.128245 16.99606 ROCK1;CDK5;CFL1;FYN;RAC1;PIP5K1C;MET;PAK2;RHOB

ISG15 Antiviral MechanismOct-76 0.004451 0.017709 0 0 2.897766 15.69029 SEH1L;NEDD4;EIF4A3;UBE2N;TRIM25;EIF2AK2;EIF4E2;KPNB1;MAPK3;EIF4G1

NoRC Negatively Regulates rRNA ExpressionOct-76 0.004451 0.017709 0 0 2.897766 15.69029 HDAC2;SIN3A;POLR1A;POLR2E;SMARCA5;POLR1E;POLR2F;SAP18;GTF2H5;POLR2L

Regulation of MITF-M-dependent Genes Involved in PigmentationJul-42 0.004451 0.017709 0 0 3.819738 20.68229 SMARCC1;AKT2;BCL7C;ACTL6A;MYO5A;CTNNB1;ARID1A

Regulation of Beta-Cell DevelopmentJul-42 0.004451 0.017709 0 0 3.819738 20.68229 KAT2B;CREBBP;NR5A2;AKT2;AKT3;SLC2A2;FOXO1

Glycosaminoglycan Metabolism14/127 0.004508 0.017892 0 0 2.373207 12.81983 HGSNAT;GLCE;B3GALT6;GNS;SLC9A1;EXT1;EXT2;DSE;CHP1;IDS;HPSE;GUSB;B4GALT6;B4GALT4

Cellular Response to Heat Stress12/101 0.004525 0.017919 0 0 2.580767 13.93105 CREBBP;SEH1L;PTGES3;MAPKAPK2;AKT1S1;MLST8;MAPK1;ATM;CRYAB;HDAC6;ATR;MAPK3

Signaling by EGFRAug-53 0.004551 0.017976 0 0 3.396953 18.31792 CDC42;PIK3CA;GAB1;ADAM10;GRB2;PTPRK;SOS1;HRAS

Meiosis Nov-89 0.004761 0.018762 0 0 2.698167 14.42783 ACD;RAD50;PRDM9;TINF2;LMNA;CDK2;ATM;NBN;SMC3;TERF1;ATR

BBSome-mediated Cargo-Targeting to Cilium23-May 0.0049 0.019128 0 0 5.299274 28.18429 CCT2;TCP1;CCT8;CCT5;CCT4

Nephrin Family Interactions23-May 0.0049 0.019128 0 0 5.299274 28.18429 PIK3CA;PIK3R2;FYN;PIK3CB;CD2AP

RNA Polymerase III Transcription Termination23-May 0.0049 0.019128 0 0 5.299274 28.18429 POLR3A;POLR3B;POLR2E;POLR2F;POLR2L

Signaling by NODAL23-May 0.0049 0.019128 0 0 5.299274 28.18429 SMAD4;MAPK1;PCSK6;ACVR2A;MAPK3

RAC1 GTPase Cycle18/184 0.00509 0.019739 0 0 2.079675 10.98158 CYFIP1;PIK3R2;VRK2;PLD1;CDC42;OPHN1;ALS2;PIK3CA;ABL2;RAC1;LAMTOR1;SOS1;LBR;SOS2;PAK2;GIT1;VAMP3;PAK4

Homologous DNA Pairing and Strand ExchangeJul-43 0.005092 0.019739 0 0 3.713439 19.60728 RFC3;RAD50;RFC2;ATM;NBN;DNA2;ATR

Negative Regulation of MAPK PathwayJul-43 0.005092 0.019739 0 0 3.713439 19.60728 PPP2CB;MAP2K1;PAQR3;MAPK1;RAF1;HRAS;MAPK3

Cristae FormationJun-33 0.005343 0.020617 0 0 4.241672 22.19211 MT-ATP6;ATP5PF;ATP5F1D;ATP5MF;ATP5F1E;ATP5ME

RNA Polymerase I Transcription TerminationJun-33 0.005343 0.020617 0 0 4.241672 22.19211 POLR1A;POLR2E;POLR2F;POLR1E;GTF2H5;POLR2L

Regulation of Insulin SecretionOct-78 0.005366 0.020658 0 0 2.81224 14.70131 PLCB3;PRKAR1A;SLC2A2;PRKCA;CACNA1D;PRKACA;PLCB1;PRKACB;VAMP2;ADCY5

Death Receptor Signaling16/157 0.005422 0.020673 0 0 2.174826 11.34683 PSENEN;PRKCI;HDAC2;USP4;UBE2D1;AATF;RTN4;NFKB1;TNFRSF1A;NCSTN;MAPK8;MAPKAPK2;RAC1;SOS1;SQSTM1;SOS2

Activation of BAD and Translocation to Mitochondria15-Apr 0.005445 0.020673 0 0 6.932822 36.14137 AKT2;AKT3;YWHAZ;YWHAG

Integration of Provirus15-Apr 0.005445 0.020673 0 0 6.932822 36.14137 XRCC4;XRCC5;HMGA1;BANF1

Mismatch Repair15-Apr 0.005445 0.020673 0 0 6.932822 36.14137 PCNA;MSH2;MSH3;PMS2

Regulation of Pyruvate Dehydrogenase (PDH) Complex15-Apr 0.005445 0.020673 0 0 6.932822 36.14137 PDHA1;PDHB;DLAT;DLD

SARS-CoV-2 Targets Host Intracellular Signalling and Regulatory Pathways15-Apr 0.005445 0.020673 0 0 6.932822 36.14137 AKT2;AKT3;YWHAZ;YWHAG

Amino Acids Regulate mTORC1Aug-55 0.005728 0.021581 0 0 3.252059 16.78861 SEH1L;MIOS;RRAGC;SESN2;RRAGD;MLST8;LAMTOR1;KPTN

HIV Life Cycle16/158 0.005761 0.021581 0 0 2.159395 11.13522 SEH1L;XRCC4;TAF12;XRCC5;TAF10;HMGA1;GTF2H5;NMT1;POLR2E;POLR2F;TAF7;BANF1;TAF5;TAF4;CHMP5;POLR2L

Activated NTRK3 Signals Through RAS8-Mar 0.005775 0.021581 0 0 11.43129 58.9199 GRB2;SOS1;HRAS

Binding of TCF LEF CTNNB1 to Target Gene Promoters8-Mar 0.005775 0.021581 0 0 11.43129 58.9199 TCF7L2;MYC;CTNNB1

Insulin-like Growth Factor-2 mRNA Binding Proteins (IGF2BPs IMPs VICKZs) Bind RNA8-Mar 0.005775 0.021581 0 0 11.43129 58.9199 MYC;IGF2;IGF2BP2

Noncanonical Activation of NOTCH38-Mar 0.005775 0.021581 0 0 11.43129 58.9199 PSENEN;NCSTN;YBX1

RUNX3 Regulates WNT Signaling8-Mar 0.005775 0.021581 0 0 11.43129 58.9199 TCF7L2;MYC;CTNNB1

RNA Polymerase I Promoter ClearanceOct-79 0.005876 0.021861 0 0 2.771337 14.23605 KAT2B;HDAC2;POLR1A;POLR2E;POLR1E;POLR2F;ERCC6;GTF2H5;MAPK3;POLR2L

Signaling by METOct-79 0.005876 0.021861 0 0 2.771337 14.23605 PIK3CA;HGF;GAB1;PTPRJ;GRB2;RAC1;SOS1;HRAS;CRK;MET

Estrogen-dependent Nuclear Events Downstream of ESR-membrane Signaling24-May 0.005939 0.022045 0 0 5.020101 25.7343 SRF;AKT2;AKT3;MAPK1;MAPK3

Diseases of Carbohydrate MetabolismJun-34 0.006219 0.023034 0 0 4.089968 20.77755 HGSNAT;IDS;ALDOB;GUSB;GNS;G6PC1

Interleukin-12 Family SignalingAug-56 0.006396 0.023586 0 0 3.18414 16.08632 CDC42;ANXA2;GSTO1;CFL1;TCP1;JAK2;PAK2;IL27RA

Regulation of PTEN Stability and ActivityAug-56 0.006396 0.023586 0 0 3.18414 16.08632 RNF146;TNKS2;AKT2;NEDD4;AKT3;CSNK2A2;CSNK2B;PTEN

MAPK6 MAPK4 SignalingOct-80 0.006423 0.02363 0 0 2.731602 13.78897 CDC42;AGO3;MYC;AGO1;MAPKAPK5;RAC1;PRKACA;PRKACB;PAK2;FOXO1

Paradoxical Activation of RAF Signaling by Kinase Inactive BRAFJul-45 0.006578 0.023938 0 0 3.517623 17.67249 MAP2K1;ITGB3;MAPK1;JAK2;RAF1;HRAS;MAPK3

Signaling by RAS MutantsJul-45 0.006578 0.023938 0 0 3.517623 17.67249 MAP2K1;ITGB3;MAPK1;JAK2;RAF1;HRAS;MAPK3

Signaling by Moderate Kinase Activity BRAF MutantsJul-45 0.006578 0.023938 0 0 3.517623 17.67249 MAP2K1;ITGB3;MAPK1;JAK2;RAF1;HRAS;MAPK3

Signaling Downstream of RAS MutantsJul-45 0.006578 0.023938 0 0 3.517623 17.67249 MAP2K1;ITGB3;MAPK1;JAK2;RAF1;HRAS;MAPK3

TBC RABGAPs Jul-45 0.006578 0.023938 0 0 3.517623 17.67249 TBC1D7;TBC1D24;TSC2;TSC1;RAB8A;TBC1D16;RAB11B

MAP3K8 (TPL2)-dependent MAPK1 3 Activation16-Apr 0.006976 0.025057 0 0 6.354752 31.55298 MAP2K4;MAP2K1;CUL1;NFKB1

NRIF Signals Cell Death From the Nucleus16-Apr 0.006976 0.025057 0 0 6.354752 31.55298 PSENEN;MAPK8;NCSTN;SQSTM1

Sema3A PAK Dependent Axon Repulsion16-Apr 0.006976 0.025057 0 0 6.354752 31.55298 CFL1;FYN;RAC1;PAK2

Signaling by FLT3 ITD and TKD Mutants16-Apr 0.006976 0.025057 0 0 6.354752 31.55298 PIK3CA;GRB2;SOS1;HRAS

Spry Regulation of FGF Signaling16-Apr 0.006976 0.025057 0 0 6.354752 31.55298 PPP2CB;MAPK1;GRB2;MAPK3

mRNA Decay by 3' to 5' Exoribonuclease16-Apr 0.006976 0.025057 0 0 6.354752 31.55298 EXOSC5;EXOSC4;EXOSC3;EXOSC1

RNA Polymerase I TranscriptionOct-81 0.007008 0.025062 0 0 2.692986 13.35919 KAT2B;HDAC2;POLR1A;POLR2E;POLR1E;POLR2F;ERCC6;GTF2H5;MAPK3;POLR2L

RNA Polymerase II Pre-transcription EventsOct-81 0.007008 0.025062 0 0 2.692986 13.35919 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;IWS1;GTF2H5;POLR2L

Heparan Sulfate Heparin (HS-GAG) MetabolismAug-57 0.007123 0.025151 0 0 3.118993 15.42173 EXT1;HGSNAT;EXT2;GLCE;IDS;B3GALT6;HPSE;GUSB

Defective Intrinsic Pathway for Apoptosis25-May 0.007123 0.025151 0 0 4.768844 23.57906 CDK5;C1QBP;PRDX1;LMNA;CAPN2

Downstream Signaling of Activated FGFR325-May 0.007123 0.025151 0 0 4.768844 23.57906 PIK3CA;GAB1;GRB2;SOS1;HRAS

Formation of Tubulin Folding Intermediates by CCT TriC25-May 0.007123 0.025151 0 0 4.768844 23.57906 CCT2;TCP1;CCT8;CCT5;CCT4

Signaling by EGFR in Cancer25-May 0.007123 0.025151 0 0 4.768844 23.57906 PIK3CA;GAB1;GRB2;SOS1;HRAS

Signaling by ERBB2 KD Mutants25-May 0.007123 0.025151 0 0 4.768844 23.57906 PIK3CA;GAB1;GRB2;SOS1;HRAS

HDR Through Homologous Recombination (HRR)Sep-69 0.007208 0.025396 0 0 2.866801 14.14064 RFC3;RAD50;PCNA;RFC2;ATM;NBN;DNA2;SPIDR;ATR

Beta-catenin Independent WNT Signaling14/134 0.007224 0.025399 0 0 2.233942 11.01411 TCF7L2;PRKCA;SCRIB;NFATC1;PPP3CA;PLCB3;AGO3;MYC;AGO1;CTNNB1;RAC1;PLCB1;PRKG1;WNT4

Interleukin-12 SignalingJul-46 0.007432 0.026075 0 0 3.427247 16.80025 CDC42;ANXA2;GSTO1;CFL1;TCP1;JAK2;PAK2

G1 S Transition13/121 0.007515 0.026312 0 0 2.303989 11.26838 RB1;PCNA;CUL1;ORC5;DHFR;PPP2CB;DBF4;AKT2;MYC;ORC3;AKT3;CDK2;FBXO5

Negative Epigenetic Regulation of rRNA ExpressionOct-82 0.007633 0.026669 0 0 2.655443 12.94585 HDAC2;SIN3A;POLR1A;POLR2E;SMARCA5;POLR1E;POLR2F;SAP18;GTF2H5;POLR2L

Integration of Energy Metabolism12/108 0.007714 0.026895 0 0 2.3917 11.63482 PPP2CB;PRKAB2;PLCB3;PRKAR1A;SLC2A2;PRKCA;CACNA1D;PRKACA;PLCB1;PRKACB;VAMP2;ADCY5

Unfolded Protein Response (UPR)Nov-95 0.007775 0.027049 0 0 2.504646 12.16476 MBTPS1;ACADVL;EXOSC5;EXOSC4;LMNA;PARN;EXOSC3;EXTL3;EIF2S1;ATF3;EXOSC1

Glycosphingolipid MetabolismAug-58 0.00791 0.027404 0 0 3.056452 14.79224 ASAH1;SMPD4;ASAH2;CERK;NEU1;PSAP;GBA1;B4GALT6

mRNA 3'-End ProcessingAug-58 0.00791 0.027404 0 0 3.056452 14.79224 DDX39B;PABPN1;EIF4A3;SRSF2;SRSF4;SRSF6;SRRM1;SRSF9

RHO GTPases Activate WASPs and WAVEsJun-36 0.008277 0.028471 0 0 3.816901 18.29941 CDC42;CYFIP1;MAPK1;GRB2;RAC1;MAPK3

Signaling by High-Kinase Activity BRAF MutantsJun-36 0.008277 0.028471 0 0 3.816901 18.29941 MAP2K1;ITGB3;MAPK1;RAF1;HRAS;MAPK3

Transcriptional Regulation by the AP-2 (TFAP2) Family of Transcription FactorsJun-36 0.008277 0.028471 0 0 3.816901 18.29941 YY1;CREBBP;NPM1;MYC;NOP2;DEK

Maternal to Zygotic Transition (MZT)12/109 0.008286 0.028471 0 0 2.366918 11.34501 CREBBP;CNOT6;CNOT7;CNOT6L;PABPN1;CNOT1;CNOT2;EIF4A3;SRPK1;EIF4G1;KDM6A;PAIP1

Activated NTRK2 Signals Through RAS9-Mar 0.008342 0.028488 0 0 9.525577 45.59325 GRB2;SOS1;HRAS

Lipophagy 9-Mar 0.008342 0.028488 0 0 9.525577 45.59325 PRKAB2;PRKAG1;PRKAB1

ROBO Receptors Bind AKAP59-Mar 0.008342 0.028488 0 0 9.525577 45.59325 PRKCA;PRKACA;PRKACB

MicroRNA (miRNA) Biogenesis26-May 0.008463 0.028781 0 0 4.541517 21.67235 AGO3;AGO1;POLR2E;POLR2F;POLR2L

Signaling by ERBB2 in Cancer26-May 0.008463 0.028781 0 0 4.541517 21.67235 PIK3CA;GAB1;GRB2;SOS1;HRAS

Transcription of the HIV GenomeSep-71 0.008673 0.029434 0 0 2.774031 13.16997 TAF12;TAF10;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;POLR2L

PKA Activation in Glucagon Signalling17-Apr 0.008767 0.029633 0 0 5.865616 27.78409 PRKAR1A;PRKACA;PRKACB;ADCY5

Signaling by Activin17-Apr 0.008767 0.029633 0 0 5.865616 27.78409 SMAD4;MAPK1;ACVR2A;MAPK3

Signaling by ROBO Receptors19/210 0.009265 0.031254 0 0 1.907291 8.928939 RPL5;RPS8;EIF4A3;RPL35A;PRKCA;CDC42;RPL7A;RPS17;RPS19;ABL2;RAC1;PRKACA;SOS1;PRKACB;RPS21;PAK2;SOS2;PAK4;EIF4G1

Gene and Protein Expression by JAK-STAT Signaling After Interleukin-12 StimulationJun-37 0.00947 0.031753 0 0 3.693581 17.21056 CDC42;ANXA2;GSTO1;CFL1;TCP1;PAK2

Molecules Associated With Elastic FibresJun-37 0.00947 0.031753 0 0 3.693581 17.21056 BMP2;TGFB1;ITGB3;ITGAV;FBLN5;FBN1

RHOH GTPase CycleJun-37 0.00947 0.031753 0 0 3.693581 17.21056 ROCK1;LCK;LAMTOR1;PAK2;PAK4;VAMP3

Recruitment and ATM-med Phosphorylation of Repair and Signaling Proteins at DNA Double Strand BreaksAug-60 0.009677 0.032379 0 0 2.938586 13.62925 MAPK8;RAD50;UIMC1;UBE2V2;SMARCA5;UBE2N;ATM;NBN

Mitotic G1 Phase and G1 S Transition14/139 0.009861 0.032929 0 0 2.144016 9.903595 RB1;PCNA;CUL1;ORC5;DHFR;PPP2CB;DBF4;AKT2;MYC;ORC3;AKT3;CDK2;FBXO5;JAK2

Acyl Chain Remodelling of PC27-May 0.009968 0.033086 0 0 4.334856 19.97684 PLA2G12A;PNPLA8;LPCAT3;LPCAT1;PLA2R1

Downstream Signaling of Activated FGFR427-May 0.009968 0.033086 0 0 4.334856 19.97684 PIK3CA;GAB1;GRB2;SOS1;HRAS

Integrin Signaling27-May 0.009968 0.033086 0 0 4.334856 19.97684 ITGB3;GRB2;SOS1;CRK;BCAR1

SARS-CoV-1-host Interactions12/112 0.010202 0.033797 0 0 2.295547 10.52542 RPS17;SMAD4;NPM1;TKFC;RPS19;RPS8;TRIM25;RPS21;YWHAZ;KPNB1;NFKB1;YWHAG

Metabolism of Vitamins and Cofactors18/198 0.010615 0.035094 0 0 1.916497 8.71149 SLC23A2;PANK2;GCH1;SHMT2;GSTO1;SHMT1;IDH1;APOA2;APOC3;COQ7;PTS;DHFR;COQ2;LMBRD1;AKR1B10;ENPP1;NADK;GPIHBP1

DNA Double Strand Break ResponseAug-61 0.010663 0.035114 0 0 2.882988 13.09158 MAPK8;RAD50;UIMC1;UBE2V2;SMARCA5;UBE2N;ATM;NBN

Nuclear Events (Kinase and Transcription Factor Activation)Aug-61 0.010663 0.035114 0 0 2.882988 13.09158 ATF1;PPP2CB;CDK5;SRF;MAPKAPK2;MAPK1;SGK1;MAPK3

SARS-CoV Infections37/498 0.010806 0.035324 0 0 1.545115 6.995678 RB1;HDAC2;SEH1L;ROCK1;KDM1A;CUL3;PIK3R4;GJA1;RPS17;FUT8;LARP1;TKFC;RPS19;AKT2;AKT3;PLCG2;SAP18;TRIM25;JAK2;YWHAG;CREBBP;NPM1;SMAD4;CSNK1A1;RPS8;PTGES3;YWHAZ;NFKB1;SRPK1;GEMIN4;UBE2N;PIK3C3;GRB2;SOS1;RPS21;KPNB1;NFE2L2

Activation of SMO18-Apr 0.010833 0.035324 0 0 5.446357 24.64563 GRK2;CSNK1A1;GAS1;CDON

Acyl Chain Remodelling of PG18-Apr 0.010833 0.035324 0 0 5.446357 24.64563 PLA2G12A;LPCAT1;PLA2R1;CRLS1

PKA Activation18-Apr 0.010833 0.035324 0 0 5.446357 24.64563 PRKAR1A;PRKACA;PRKACB;ADCY5

Synthesis of Glycosylphosphatidylinositol (GPI)18-Apr 0.010833 0.035324 0 0 5.446357 24.64563 PIGO;PIGP;PIGV;PIGX

TCR Signaling12/113 0.010912 0.035511 0 0 2.272698 10.26786 PIK3CA;LCK;CUL1;PLCG2;UBE2N;PTEN;UBE2D1;PIK3R2;PTPRJ;PIK3CB;PAK2;NFKB1

Metabolism of Carbohydrates24/290 0.011027 0.035818 0 0 1.73185 7.806092 HGSNAT;SEH1L;GLCE;B3GALT6;GNS;G6PC1;SLC9A1;EXT1;EXT2;PPP2CB;TKFC;PKM;DSE;IDS;CHP1;ALDOB;HPSE;PRKACA;GUSB;B4GALT6;PRKACB;PFKM;B4GALT4;GALK1

Acetylcholine Regulates Insulin Secretion10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 PLCB3;PRKCA;PLCB1

Chylomicron Assembly10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 MTTP;APOA2;APOC3

Chylomicron Remodeling10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 APOA2;APOC3;GPIHBP1

Cohesin Loading Onto Chromatin10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 PDS5A;SMC3;WAPL

HDL Remodeling10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 APOC3;LCAT;ABCG1

HuR (ELAVL1) Binds and Stabilizes mRNA10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 PRKCD;PRKCA;ELAVL1

MAPK3 (ERK1) Activation10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 MAP2K1;JAK2;MAPK3

Synthesis of Pyrophosphates in the Cytosol10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 ITPK1;IP6K1;NUDT4

Tetrahydrobiopterin (BH4) Synthesis, Recycling, Salvage and Regulation10-Mar 0.011479 0.03664 0 0 8.16435 36.47203 DHFR;GCH1;PTS

FGFR2 Alternative Splicing28-May 0.011646 0.03696 0 0 4.146166 18.46211 PTBP1;RBFOX2;POLR2E;POLR2F;POLR2L

Notch-HLH Transcription Pathway28-May 0.011646 0.03696 0 0 4.146166 18.46211 KAT2B;HDAC2;CREBBP;HDAC6;HDAC7

Regulation of PTEN mRNA Translation28-May 0.011646 0.03696 0 0 4.146166 18.46211 CNOT6L;AGO3;VAPA;AGO1;PTEN

TP53 Regulates Transcription of DNA Repair GenesAug-62 0.011722 0.03713 0 0 2.82945 12.58063 MSH2;POLR2E;PMS2;POLR2F;ATM;GTF2H5;POLR2L;ATR

Glycosphingolipid CatabolismJun-39 0.012217 0.038551 0 0 3.469362 15.28233 ASAH1;ASAH2;SMPD4;NEU1;PSAP;GBA1

Mitophagy Jun-39 0.012217 0.038551 0 0 3.469362 15.28233 CSNK2A2;CSNK2B;UBE2N;MFN2;VDAC1;SQSTM1

SARS-CoV-1 Infection15/157 0.012259 0.038557 0 0 2.022378 8.901566 RB1;SMAD4;NPM1;RPS8;PIK3R4;YWHAZ;NFKB1;RPS17;TKFC;RPS19;TRIM25;PIK3C3;RPS21;KPNB1;YWHAG

Extra-nuclear Estrogen SignalingSep-75 0.012265 0.038557 0 0 2.605357 11.4662 PIK3CA;AKT2;SRF;AKT3;MAPK1;PIK3R2;HRAS;IGF1R;MAPK3

NCAM Signaling for Neurite Out-GrowthAug-63 0.012856 0.040262 0 0 2.777859 12.09471 PTPRA;MAPK1;CACNA1D;FYN;GRB2;SOS1;HRAS;MAPK3

Signaling by FGFR in DiseaseAug-63 0.012856 0.040262 0 0 2.777859 12.09471 PIK3CA;GAB1;POLR2E;POLR2F;GRB2;SOS1;HRAS;POLR2L

Antiviral Mechanism by IFN-stimulated Genes15/158 0.01294 0.040374 0 0 2.008129 8.730193 NPM1;SEH1L;DHX9;EIF4A3;EIF2AK2;EIF2S1;PPP2CB;ILF3;NEDD4;UBE2N;TRIM25;EIF4E2;KPNB1;EIF4G1;MAPK3

Factors Involved in Megakaryocyte Development and Platelet Production15/158 0.01294 0.040374 0 0 2.008129 8.730193 HDAC2;KDM1A;ITPK1;CDC42;EHD3;CDK5;KIF16B;PRKAR1A;SIN3A;CDK2;MFN2;RAC1;PRKACA;JAK2;PRKACB

Assembly of Active LPL and LIPC Lipase Complexes19-Apr 0.013189 0.040767 0 0 5.082999 22.00122 MBTPS1;LIPC;PCSK6;GPIHBP1

Competing Endogenous RNAs (ceRNAs) Regulate PTEN Translation19-Apr 0.013189 0.040767 0 0 5.082999 22.00122 CNOT6L;AGO3;VAPA;AGO1

Ephrin Signaling19-Apr 0.013189 0.040767 0 0 5.082999 22.00122 FYN;RAC1;PAK2;GIT1

FASTK Family Proteins Regulate Processing and Stability of Mitochondrial RNAs19-Apr 0.013189 0.040767 0 0 5.082999 22.00122 MT-ND6;MT-ATP6;MT-CO1;MT-ND1

Signaling by FLT3 Fusion Proteins19-Apr 0.013189 0.040767 0 0 5.082999 22.00122 PIK3CA;GRB2;SOS1;HRAS

Acyl Chain Remodelling of PE29-May 0.013506 0.041671 0 0 3.973199 17.10309 PLA2G12A;ABHD4;PNPLA8;LPCAT3;PLA2R1

MAP2K and MAPK ActivationJun-40 0.013781 0.042362 0 0 3.367144 14.42644 MAP2K1;ITGB3;MAPK1;RAF1;HRAS;MAPK3

RHOU GTPase CycleJun-40 0.013781 0.042362 0 0 3.367144 14.42644 CDC42;PIK3R2;GRB2;PAK2;GIT1;PAK4

RAF MAP Kinase Cascade22/265 0.014027 0.043037 0 0 1.736365 7.408716 PDGFRA;MAP2K1;IRS1;HGF;CUL3;ITGB3;PAQR3;PDGFB;PIK3R2;PIK3CB;PPP2CB;PIK3CA;PTPRA;MAPK1;GRB2;FYN;JAK2;RAF1;SOS1;HRAS;MET;MAPK3

Activated NTRK2 Signals Through FRS2 and FRS311-Mar 0.015204 0.046225 0 0 7.14343 29.90364 GRB2;SOS1;HRAS

Constitutive Signaling by Overexpressed ERBB211-Mar 0.015204 0.046225 0 0 7.14343 29.90364 GRB2;SOS1;HRAS

Pexophagy 11-Mar 0.015204 0.046225 0 0 7.14343 29.90364 PEX5;ATM;SQSTM1

Regulated Proteolysis of p75NTR11-Mar 0.015204 0.046225 0 0 7.14343 29.90364 PSENEN;NCSTN;NFKB1

STAT3 Nuclear Events Downstream of ALK Signaling11-Mar 0.015204 0.046225 0 0 7.14343 29.90364 HDAC2;SIN3A;HIF1A

Mitochondrial Protein ImportAug-65 0.015361 0.046463 0 0 2.680108 11.19184 CHCHD2;COQ2;TAFAZZIN;IDH3G;VDAC1;CYC1;DLD;FXN

Activation of HOX Genes During DifferentiationOct-91 0.01538 0.046463 0 0 2.359272 9.849222 YY1;CREBBP;CNOT6;PAXIP1;EED;POLR2E;POLR2F;KDM6A;POLR2L;EZH2

Activation of Anterior HOX Genes in Hindbrain Development During Early EmbryogenesisOct-91 0.01538 0.046463 0 0 2.359272 9.849222 YY1;CREBBP;CNOT6;PAXIP1;EED;POLR2E;POLR2F;KDM6A;POLR2L;EZH2

Fatty Acid Metabolism16/176 0.015394 0.046463 0 0 1.914634 7.991204 PRKAB2;ACADVL;ACOT7;ELOVL5;PTGES3;PON1;ACSL5;ALDH3A2;HADHA;ACADL;MAPKAPK2;CYP1B1;HADH;RPP14;ABCD1;CBR4

MET Promotes Cell MotilityJun-41 0.015479 0.04653 0 0 3.270767 13.63337 HGF;GAB1;GRB2;RAC1;CRK;MET

Transcriptional Regulation by VENTXJun-41 0.015479 0.04653 0 0 3.270767 13.63337 TCF7L2;AGO3;AGO1;UBE2D1;CTNNB1;NFKB1

Activation of BH3-only Proteins30-May 0.015557 0.04653 0 0 3.81407 15.87901 MAPK8;AKT2;AKT3;YWHAZ;YWHAG

Downstream Signaling of Activated FGFR230-May 0.015557 0.04653 0 0 3.81407 15.87901 PIK3CA;GAB1;GRB2;SOS1;HRAS

Synthesis of Active Ubiquitin Roles of E1 and E2 Enzymes30-May 0.015557 0.04653 0 0 3.81407 15.87901 UBE2W;USP7;USP5;UBE2D1;UCHL3

Lagging Strand Synthesis20-Apr 0.015847 0.047143 0 0 4.76506 19.75019 RFC3;PCNA;RFC2;DNA2

PKA-mediated Phosphorylation of CREB20-Apr 0.015847 0.047143 0 0 4.76506 19.75019 PRKAR1A;PRKACA;PRKACB;ADCY5

Signalling to RAS20-Apr 0.015847 0.047143 0 0 4.76506 19.75019 MAPKAPK2;GRB2;SOS1;HRAS

Transmission Across Chemical Synapses22/269 0.016415 0.048747 0 0 1.707881 7.018634 NSF;PRKAB2;PRKAA1;PRKAG1;PRKCA;PRKAB1;ADCY5;PLCB3;ALDH2;PRKAR1A;NAAA;MAPK1;RAC1;PRKACA;PLCB1;GLUL;PRKACB;HRAS;SLC38A2;GIT1;VAMP2;MAPK3

Transcriptional Regulation by RUNX211/106 0.016927 0.050178 0 0 2.213347 9.027858 RB1;SMAD4;BMP2;AKT2;AKT3;CUL1;MAPK1;BAX;PPARGC1A;HDAC6;MAPK3

EPHB-mediated Forward SignalingJun-42 0.017317 0.051062 0 0 3.179745 12.89719 CDC42;ROCK1;CFL1;FYN;RAC1;HRAS

RND3 GTPase CycleJun-42 0.017317 0.051062 0 0 3.179745 12.89719 ROCK1;KCTD13;FLOT2;PIK3R2;SCRIB;PICALM

tRNA Processing in the MitochondrionJun-42 0.017317 0.051062 0 0 3.179745 12.89719 MT-ND6;MT-ATP6;MT-CO1;TRNT1;HSD17B10;MT-ND1

Ion HomeostasisJul-54 0.017451 0.051366 0 0 2.842686 11.50814 STIM1;TRPC1;ORAI1;ABCC9;SRI;ATP2B1;PRKACA

MAPK1 MAPK3 Signaling22/271 0.017724 0.052037 0 0 1.693982 6.831584 PDGFRA;MAP2K1;IRS1;HGF;CUL3;ITGB3;PAQR3;PDGFB;PIK3R2;PIK3CB;PPP2CB;PIK3CA;PTPRA;MAPK1;GRB2;FYN;JAK2;RAF1;SOS1;HRAS;MET;MAPK3

Downstream Signaling of Activated FGFR131-May 0.017805 0.052037 0 0 3.667182 14.77249 PIK3CA;GAB1;GRB2;SOS1;HRAS

RUNX2 Regulates Bone Development31-May 0.017805 0.052037 0 0 3.667182 14.77249 RB1;SMAD4;MAPK1;HDAC6;MAPK3

Turbulent Flow Shear Stress Activates Signaling by PIEZO1 and Integrins in Endothelial Cells31-May 0.017805 0.052037 0 0 3.667182 14.77249 ANXA2;ITGB3;CAPN2;ITGAV;NFKB1

RNA Polymerase II Transcription TerminationAug-67 0.018203 0.053108 0 0 2.588983 10.37189 DDX39B;PABPN1;EIF4A3;SRSF2;SRSF4;SRSF6;SRRM1;SRSF9

Negative Regulation of MET Activity21-Apr 0.018818 0.05471 0 0 4.484526 17.81679 HGF;PTPRJ;GRB2;MET

Regulation of Gene Expression in Beta Cells21-Apr 0.018818 0.05471 0 0 4.484526 17.81679 AKT2;AKT3;SLC2A2;FOXO1

Selenoamino Acid Metabolism12/122 0.019131 0.055525 0 0 2.085756 8.252134 RPL5;RPL7A;RPS17;RARS1;RPS19;EPRS1;QARS1;RPS8;GSR;RPL35A;SCLY;RPS21

CREB1 Phosphorylation Through the Activation of Adenylate Cyclase12-Mar 0.01953 0.056192 0 0 6.349381 24.9898 PRKAR1A;PRKACA;PRKACB

Frs2-mediated Activation12-Mar 0.01953 0.056192 0 0 6.349381 24.9898 MAP2K1;MAPK1;MAPK3

Hyaluronan Uptake and Degradation12-Mar 0.01953 0.056192 0 0 6.349381 24.9898 CHP1;GUSB;SLC9A1

Regulation of Glycolysis by Fructose 2,6-Bisphosphate Metabolism12-Mar 0.01953 0.056192 0 0 6.349381 24.9898 PPP2CB;PRKACA;PRKACB

TP53 Regulates Transcription of Caspase Activators and Caspases12-Mar 0.01953 0.056192 0 0 6.349381 24.9898 APAF1;CASP6;ATM

G-protein Beta Gamma SignallingMay-32 0.020257 0.058183 0 0 3.531174 13.76892 CDC42;PLCB3;AKT2;AKT3;PLCB1

UCH ProteinasesSep-82 0.021057 0.060377 0 0 2.354658 9.090157 YY1;INO80C;TGFB1;ACTL6A;INO80;UCHL3;OGT;UCHL5;HCFC1

Elastic Fibre FormationJun-44 0.021432 0.061238 0 0 3.012072 11.57507 BMP2;TGFB1;ITGB3;ITGAV;FBLN5;FBN1

Smooth Muscle ContractionJun-44 0.021432 0.061238 0 0 3.012072 11.57507 ANXA1;ALDH2;ANXA2;DYSF;SORBS1;PAK2

Deregulated CDK5 Triggers Multiple Neurodegenerative Pathways in Alzheimer's Disease Models22-Apr 0.022111 0.061849 0 0 4.235163 16.143 CDK5;PRDX1;LMNA;CAPN2

E2F Mediated Regulation of DNA Replication22-Apr 0.022111 0.061849 0 0 4.235163 16.143 RB1;ORC5;PPP2CB;ORC3

Early Phase of HIV Life Cycle22-Apr 0.022111 0.061849 0 0 4.235163 16.143 XRCC4;XRCC5;HMGA1;BANF1

JNK (c-Jun Kinases) Phosphorylation and Activation Mediated by Activated Human TAK122-Apr 0.022111 0.061849 0 0 4.235163 16.143 MAP2K4;MAPK9;MAPK8;UBE2N

NPAS4 Regulates Expression of Target Genes22-Apr 0.022111 0.061849 0 0 4.235163 16.143 CREBBP;CDK5;MAPK1;MAPK3

Neurodegenerative Diseases22-Apr 0.022111 0.061849 0 0 4.235163 16.143 CDK5;PRDX1;LMNA;CAPN2

RA Biosynthesis Pathway22-Apr 0.022111 0.061849 0 0 4.235163 16.143 RDH10;RDH16;RDH14;DHRS4

Influenza Infection15/169 0.022535 0.061849 0 0 1.863603 7.068085 RPL5;SEH1L;TGFB1;RPS8;EIF2AK2;RPL35A;RPL7A;RPS17;RPS19;PABPN1;POLR2E;POLR2F;RPS21;KPNB1;POLR2L

Arachidonate Production From DAG5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 ABHD12;ABHD6

Beta Oxidation of hexanoyl-CoA to butanoyl-CoA5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 HADHA;HADH

Beta Oxidation of octanoyl-CoA to hexanoyl-CoA5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 HADHA;HADH

FBXW7 Mutants and NOTCH1 in Cancer5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 FBXW7;CUL1

Fructose Catabolism5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 TKFC;ALDOB

IRS Activation 5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 IRS1;INSR

LRR FLII-interacting Protein 1 (LRRFIP1) Activates Type I IFN Production5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 CREBBP;CTNNB1

Loss of Function of FBXW7 in Cancer and NOTCH1 Signaling5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 FBXW7;CUL1

MET Interacts With TNS Proteins5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 HGF;MET

NFE2L2 Regulating ER-stress Associated Genes5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 CREBBP;NFE2L2

NTRK2 Activates RAC15-Feb 0.022575 0.061849 0 0 12.69005 48.10676 FYN;RAC1

PKA-mediated Phosphorylation of Key Metabolic Factors5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 PRKACA;PRKACB

PTK6 Expression5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 HIF1A;PELP1

PTK6 Regulates Proteins Involved in RNA Processing5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 KHDRBS1;KHDRBS3

Reelin Signalling Pathway5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 FYN;VLDLR

Regulation of HMOX1 Expression and Activity5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 HMOX1;NFE2L2

TFAP2A Acts as a Transcriptional Repressor During Retinoic Acid Induced Cell Differentiation5-Feb 0.022575 0.061849 0 0 12.69005 48.10676 NPM1;NOP2

Regulation of Pyruvate MetabolismMay-33 0.02292 0.062692 0 0 3.404882 12.85591 PDHA1;PKM;PDHB;DLAT;DLD

FCERI Mediated MAPK Activation11/111 0.023069 0.06289 0 0 2.102123 7.923494 MAP2K4;MAPK9;MAPK8;PLCG2;MAPK1;GRB2;RAC1;SOS1;HRAS;PAK2;MAPK3

Mitotic Prophase11/111 0.023069 0.06289 0 0 2.102123 7.923494 RB1;PPP2CB;SEH1L;CNEP1R1;LMNA;MAPK1;BANF1;PRKCA;KMT5A;VRK2;MAPK3

Advanced Glycosylation Endproduct Receptor Signaling13-Mar 0.024463 0.066041 0 0 5.714142 21.20294 MAPK1;HMGB1;MAPK3

ERKs Are Inactivated13-Mar 0.024463 0.066041 0 0 5.714142 21.20294 PPP2CB;MAPK1;MAPK3

GRB2 Events in EGFR Signaling13-Mar 0.024463 0.066041 0 0 5.714142 21.20294 GRB2;SOS1;HRAS

Glutathione Synthesis and Recycling13-Mar 0.024463 0.066041 0 0 5.714142 21.20294 GCLC;CHAC2;GCLM

Mitotic Telophase Cytokinesis13-Mar 0.024463 0.066041 0 0 5.714142 21.20294 PDS5A;SMC3;WAPL

Synthesis of PE13-Mar 0.024463 0.066041 0 0 5.714142 21.20294 CEPT1;SELENOI;PISD

Diseases of Metabolism21/264 0.024596 0.066295 0 0 1.655746 6.134793 NUS1;HGSNAT;ABCA3;IDH1;SRD5A3;B3GALT6;GNS;G6PC1;ACAT1;EXT1;EXT2;GCLC;LMBRD1;NEU1;CYP1B1;IDS;ALDOB;GCLM;GUSB;DLD;GALK1

Interferon Signaling22/280 0.024652 0.066338 0 0 1.634105 6.050898 NPM1;SEH1L;DHX9;EIF4A3;PRKCD;EIF2AK2;YBX1;EIF2S1;PML;ISG20;PPP2CB;ILF3;NEDD4;UBE2N;TRIM25;MAPK1;JAK2;RAF1;EIF4E2;KPNB1;EIF4G1;MAPK3

Base Excision RepairAug-71 0.02498 0.06702 0 0 2.424091 8.944093 RFC3;ACD;PCNA;RFC2;OGG1;TINF2;ADPRS;TERF1

Signaling by ERBB4Jul-58 0.024986 0.06702 0 0 2.619177 9.663255 PSENEN;NCSTN;PIK3CA;NEDD4;GRB2;SOS1;HRAS

RAF-independent MAPK1 3 Activation23-Apr 0.025735 0.068869 0 0 4.012048 14.68373 MAP2K1;MAPK1;JAK2;MAPK3

SARS-CoV-2-host Interactions18/218 0.025768 0.068869 0 0 1.723014 6.30387 CREBBP;SEH1L;RPS8;PIK3R4;YWHAZ;GJA1;RPS17;LARP1;TKFC;RPS19;AKT2;AKT3;GEMIN4;UBE2N;TRIM25;PIK3C3;RPS21;YWHAG

RAF ActivationMay-34 0.0258 0.068869 0 0 3.287299 12.02291 PPP2CB;MAP2K1;JAK2;RAF1;HRAS

Degradation of Beta-Catenin by the Destruction ComplexAug-72 0.026917 0.071622 0 0 2.386089 8.625679 PPP2CB;TCF7L2;APC;CSNK1A1;MYC;AXIN1;CUL1;CTNNB1

Signaling by NOTCH4Aug-72 0.026917 0.071622 0 0 2.386089 8.625679 PSENEN;KAT2B;NCSTN;CREBBP;FBXW7;CUL1;ADAM10;YWHAZ

Neurotransmitter Receptors and Postsynaptic Signal Transmission17/204 0.027438 0.07289 0 0 1.73985 6.256205 NSF;PRKAB2;PRKAA1;PRKAG1;PRKCA;PRKAB1;ADCY5;PLCB3;PRKAR1A;MAPK1;RAC1;PRKACA;PLCB1;PRKACB;HRAS;GIT1;MAPK3

Heme SignalingJun-47 0.028763 0.076047 0 0 2.791235 9.90512 NCOA1;CREBBP;HMOX1;PPARGC1A;TLR4;NFE2L2

Inhibition of DNA Recombination at TelomereJun-47 0.028763 0.076047 0 0 2.791235 9.90512 ACD;TINF2;POLR2E;POLR2F;TERF1;POLR2L

TGF-beta Receptor Signaling Activates SMADsJun-47 0.028763 0.076047 0 0 2.791235 9.90512 SMAD4;TGFB1;ITGB3;ITGAV;UCHL5;FBN1

Oncogene Induced SenescenceMay-35 0.028901 0.076168 0 0 3.177554 11.26089 RB1;AGO3;AGO1;MAPK1;MAPK3

Resolution of D-loop Structures Through Holliday Junction IntermediatesMay-35 0.028901 0.076168 0 0 3.177554 11.26089 RAD50;ATM;NBN;DNA2;SPIDR

Ribosomal Scanning and Start Codon RecognitionJul-60 0.029481 0.076993 0 0 2.520074 8.880743 RPS17;RPS19;RPS8;EIF3H;EIF2S1;RPS21;EIF4G1

Translation Initiation Complex FormationJul-60 0.029481 0.076993 0 0 2.520074 8.880743 RPS17;RPS19;RPS8;EIF3H;EIF2S1;RPS21;EIF4G1

Cytosolic tRNA Aminoacylation24-Apr 0.029694 0.076993 0 0 3.811245 13.40341 RARS1;EPRS1;QARS1;WARS1

Growth Hormone Receptor Signaling24-Apr 0.029694 0.076993 0 0 3.811245 13.40341 IRS1;MAPK1;JAK2;MAPK3

HS-GAG Degradation24-Apr 0.029694 0.076993 0 0 3.811245 13.40341 HGSNAT;IDS;HPSE;GUSB

Impaired BRCA2 Binding to PALB224-Apr 0.029694 0.076993 0 0 3.811245 13.40341 RAD50;ATM;DNA2;NBN

RUNX2 Regulates Osteoblast Differentiation24-Apr 0.029694 0.076993 0 0 3.811245 13.40341 RB1;MAPK1;HDAC6;MAPK3

Sema4D in Semaphorin Signaling24-Apr 0.029694 0.076993 0 0 3.811245 13.40341 ROCK1;RAC1;MET;RHOB

DCC Mediated Attractive Signaling14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 CDC42;FYN;RAC1

Interleukin-15 Signaling14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 GRB2;SOS1;SOS2

Leading Strand Synthesis14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 RFC3;PCNA;RFC2

Mismatch Repair (MMR) Directed by MSH2 MSH6 (MutSalpha)14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 PCNA;MSH2;PMS2

Polymerase Switching14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 RFC3;PCNA;RFC2

Regulation of NPAS4 Gene Expression14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 AGO3;SRF;AGO1

SEMA3A-Plexin Repulsion Signaling by Inhibiting Integrin Adhesion14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 FYN;PIP5K1C;RAC1

SHC1 Events in EGFR Signaling14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 GRB2;SOS1;HRAS

SHC1 Events in ERBB4 Signaling14-Mar 0.030001 0.076993 0 0 5.194401 18.2143 GRB2;SOS1;HRAS

Translation23/302 0.030104 0.077138 0 0 1.57964 5.533653 RARS2;RPL5;AARS2;RARS1;RPS8;PARS2;DARS2;RPL35A;EIF2S1;WARS1;RPL7A;RPS17;SARS2;RPS19;EPRS1;QARS1;NARS2;EIF3H;TARS2;RPS21;CARS2;EARS2;EIF4G1

Transport of Mature mRNA Derived From an Intron-Containing TranscriptAug-74 0.031099 0.079565 0 0 2.313539 8.029331 SEH1L;DDX39B;EIF4A3;SRSF2;SRSF4;SRSF6;SRRM1;SRSF9

RMTs Methylate Histone ArgininesJun-48 0.031532 0.08055 0 0 2.724634 9.418355 PBRM1;SMARCC1;ACTL6A;PRMT3;JAK2;ARID1A

mRNA Activation Upon Binding of the Cap-Binding Complex and eIFs, and Subsequent Binding to 43SJul-61 0.031921 0.081417 0 0 2.473276 8.519202 RPS17;RPS19;RPS8;EIF3H;EIF2S1;RPS21;EIF4G1

Resolution of D-Loop StructuresMay-36 0.032227 0.081901 0 0 3.074891 10.56207 RAD50;ATM;NBN;DNA2;SPIDR

SMAD2 SMAD3 SMAD4 Heterotrimer Regulates TranscriptionMay-36 0.032227 0.081901 0 0 3.074891 10.56207 SMAD4;MYC;MAPK1;YBX1;MAPK3

Activated NTRK2 Signals Through CDK56-Feb 0.032751 0.081901 0 0 9.517034 32.53713 CDK5;RAC1

Activated NTRK3 Signals Through PI3K6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 PIK3CA;IRS1

Activation of Caspases Through Apoptosome-Mediated Cleavage6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 APAF1;CYCS

Beta Oxidation of decanoyl-CoA to octanoyl-CoA-CoA6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 HADHA;HADH

Estrogen-stimulated Signaling Through PRKCZ6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 MAPK1;HRAS

FLT3 Signaling Through SRC Family Kinases6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 LCK;FYN

MET Receptor Activation6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 HGF;MET

NFE2L2 Regulating Inflammation Associated Genes6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 CREBBP;NFE2L2

Synthesis of Dolichyl-phosphate6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 NUS1;SRD5A3

VLDL Clearance6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 APOBR;VLDLR

Mitochondrial Fatty Acid Beta-Oxidation of Unsaturated Fatty Acids6-Feb 0.032751 0.081901 0 0 9.517034 32.53713 HADHA;ACADL

Signaling by NOTCH17/209 0.033523 0.083706 0 0 1.694091 5.752352 PSENEN;PRKCI;CREBBP;HDAC2;FBXW7;CUL1;ADAM10;YBX1;HIF1A;YWHAZ;HDAC6;HDAC7;KAT2B;NCSTN;AGO3;MYC;AGO1

Defective HDR Through Homologous Recombination Repair Due to PALB2 Loss of BRCA1 Binding Function25-Apr 0.033993 0.083998 0 0 3.629566 12.2737 RAD50;ATM;NBN;DNA2

Defective HDR Through Homologous Recomb Repair Due to PALB2 Loss of BRCA2 RAD51 RAD51C Binding Fnc25-Apr 0.033993 0.083998 0 0 3.629566 12.2737 RAD50;ATM;NBN;DNA2

Defective Homologous Recombination Repair (HRR) Due to BRCA1 Loss of Function25-Apr 0.033993 0.083998 0 0 3.629566 12.2737 RAD50;ATM;NBN;DNA2

Defective Homologous Recombination Repair (HRR) Due to PALB2 Loss of Function25-Apr 0.033993 0.083998 0 0 3.629566 12.2737 RAD50;ATM;NBN;DNA2

Mitochondrial RNA Degradation25-Apr 0.033993 0.083998 0 0 3.629566 12.2737 MT-ND6;MT-ATP6;MT-CO1;MT-ND1

NOTCH3 Activation and Transmission of Signal to the Nucleus25-Apr 0.033993 0.083998 0 0 3.629566 12.2737 PSENEN;NCSTN;ADAM10;YBX1

Resolution of AP Sites via the Multiple-Nucleotide Patch Replacement Pathway25-Apr 0.033993 0.083998 0 0 3.629566 12.2737 RFC3;PCNA;RFC2;ADPRS

Signaling by NOTCH3Jun-49 0.034469 0.085048 0 0 2.66113 8.961856 PSENEN;KAT2B;NCSTN;CREBBP;ADAM10;YBX1

Response to Elevated Platelet Cytosolic Ca2+12/133 0.034592 0.085223 0 0 1.895038 6.375181 ECM1;TGFB1;APLP2;HGF;ITGB3;CFL1;PSAP;PLEK;PDGFB;IGF2;PRKCA;GAS6

Cell Death Signalling via NRAGE, NRIF and NADEAug-76 0.035705 0.087639 0 0 2.245256 7.482268 PSENEN;MAPK8;NCSTN;RAC1;AATF;SOS1;SOS2;SQSTM1

RHO GTPase Effectors22/291 0.035743 0.087639 0 0 1.566363 5.218188 CYFIP1;SEH1L;KDM1A;ROCK1;SRF;PRKCD;PIK3R4;PRKCA;YWHAZ;RHOB;CDC42;PPP2CB;CFL1;CTNNB1;MAPK1;GRB2;PIK3C3;RAC1;PAK2;RHOQ;YWHAG;MAPK3

Glutathione ConjugationMay-37 0.035783 0.087639 0 0 2.978643 9.919722 GCLC;GSTA4;GSTO1;CHAC2;GCLM

HSF1-dependent TransactivationMay-37 0.035783 0.087639 0 0 2.978643 9.919722 CREBBP;PTGES3;AKT1S1;MLST8;CRYAB

Depolymerization of the Nuclear Lamina15-Mar 0.03614 0.087995 0 0 4.761284 15.80915 CNEP1R1;LMNA;PRKCA

Diseases Associated With Glycosylation Precursor Biosynthesis15-Mar 0.03614 0.087995 0 0 4.761284 15.80915 NUS1;SRD5A3;GALK1

GRB2 SOS Provides Linkage to MAPK Signaling for Integrins15-Mar 0.03614 0.087995 0 0 4.761284 15.80915 ITGB3;GRB2;SOS1

p130Cas Linkage to MAPK Signaling for Integrins15-Mar 0.03614 0.087995 0 0 4.761284 15.80915 ITGB3;CRK;BCAR1

Downstream TCR SignalingSep-91 0.038058 0.09253 0 0 2.095223 6.848527 PIK3CA;LCK;PTEN;CUL1;UBE2N;UBE2D1;PIK3R2;PIK3CB;NFKB1

Epigenetic Regulation by WDR5-containing Histone Modifying Complexes12/135 0.038151 0.092619 0 0 1.864027 6.088315 RB1;NCOA1;KAT2B;CREBBP;DGAT2;PAXIP1;CDK5;ELOVL5;PPARGC1A;OGT;HCFC1;KDM6A

Leishmania Infection19/245 0.039067 0.094569 0 0 1.608915 5.216848 CYFIP1;MYO5A;NFKB1;ADCY5;CDC42;MAPK8;MYO1C;PRKAR1A;PLCG2;TXNIP;HMOX1;MAPK1;GRB2;FYN;RAC1;PRKACA;PRKACB;CRK;MAPK3

Parasitic Infection Pathways19/245 0.039067 0.094569 0 0 1.608915 5.216848 CYFIP1;MYO5A;NFKB1;ADCY5;CDC42;MAPK8;MYO1C;PRKAR1A;PLCG2;TXNIP;HMOX1;MAPK1;GRB2;FYN;RAC1;PRKACA;PRKACB;CRK;MAPK3

Response of EIF2AK4 (GCN2) to Amino Acid Deficiency10/106 0.039385 0.094822 0 0 1.989057 6.433348 RPL5;RPL7A;RPS17;IMPACT;RPS19;RPS8;RPL35A;EIF2S1;RPS21;ATF3

DNA Damage Recognition in GG-NERMay-38 0.039571 0.094822 0 0 2.888229 9.327989 INO80C;YY1;CUL4A;ACTL6A;INO80

Mitochondrial Fatty Acid Beta-OxidationMay-38 0.039571 0.094822 0 0 2.888229 9.327989 HADHA;ACADVL;ACOT7;ACADL;HADH

Resolution of Abasic Sites (AP Sites)May-38 0.039571 0.094822 0 0 2.888229 9.327989 RFC3;PCNA;RFC2;OGG1;ADPRS

Signaling by FGFR1 in DiseaseMay-38 0.039571 0.094822 0 0 2.888229 9.327989 PIK3CA;GAB1;GRB2;SOS1;HRAS

Triglyceride MetabolismMay-38 0.039571 0.094822 0 0 2.888229 9.327989 DGAT2;DGAT1;GPD2;PRKACA;PRKACB

rRNA Processing in the MitochondrionMay-38 0.039571 0.094822 0 0 2.888229 9.327989 MT-ATP6;MT-CO1;HSD17B10;MRM3;MT-ND1

Neuronal System29/411 0.039628 0.094823 0 0 1.455621 4.699057 RTN3;PRKAA1;NLGN2;PRKAG1;PTPRF;ADCY5;ALDH2;FLOT2;MAPK1;RAC1;PRKACA;PRKACB;SLC38A2;GLUL;HRAS;GIT1;MAPK3;NSF;PRKAB2;KCNJ8;PRKCA;ABCC9;PRKAB1;SYT7;PLCB3;PRKAR1A;NAAA;PLCB1;VAMP2

Transport of Small Molecules47/724 0.04068 0.097198 0 0 1.33479 4.274035 MTTP;CUL1;SLC2A2;LCAT;SRI;VLDLR;PCSK6;LIPA;ADCY5;SLC9A1;AQP1;CLN3;LIPC;SLCO2B1;HMOX1;PRKACA;ATP7A;PRKACB;SLC38A2;ABCD1;GPIHBP1;MYLIP;SLC35A1;MBTPS1;SLC16A1;ABCA3;TRPC1;APOA2;APOBR;APOC3;CTNS;ABCC9;ATP2B1;CP;EIF2S1;NPC1;SOAT1;PRKAR1A;NPC2;SOAT2;VDAC1;MICU1;SGK1;RAF1;MCU;ABCG1;SLC27A4

Cargo Trafficking to the Periciliary MembraneJun-51 0.040858 0.097205 0 0 2.542589 8.130326 CCT2;TCP1;CCT8;RAB8A;CCT5;CCT4

EPH-ephrin Mediated Repulsion of CellsJun-51 0.040858 0.097205 0 0 2.542589 8.130326 PSENEN;NCSTN;ADAM10;FYN;RAC1;EFNA5

Transcriptional Activity of SMAD2 SMAD3 SMAD4 HeterotrimerJun-51 0.040858 0.097205 0 0 2.542589 8.130326 SMAD4;MYC;UBE2D1;MAPK1;YBX1;MAPK3

FOXO-mediated Transcription of Cell Death Genes16-Mar 0.04287 0.101125 0 0 4.3948 13.84177 CREBBP;FOXO4;FOXO1

GRB2 Events in ERBB2 Signaling16-Mar 0.04287 0.101125 0 0 4.3948 13.84177 GRB2;SOS1;HRAS

Heme Degradation16-Mar 0.04287 0.101125 0 0 4.3948 13.84177 SLCO2B1;HMOX1;GUSB

PI3K Events in ERBB2 Signaling16-Mar 0.04287 0.101125 0 0 4.3948 13.84177 PIK3CA;GAB1;GRB2

Translesion Synthesis by REV116-Mar 0.04287 0.101125 0 0 4.3948 13.84177 RFC3;PCNA;RFC2

p75NTR Signals via NF-kB16-Mar 0.04287 0.101125 0 0 4.3948 13.84177 PRKCI;SQSTM1;NFKB1

Ovarian Tumor Domain ProteasesMay-39 0.043594 0.101454 0 0 2.803133 8.781772 APC;PTEN;UBE2D1;TRIM25;OTUB1

Platelet Aggregation (Plug Formation)May-39 0.043594 0.101454 0 0 2.803133 8.781772 ITGB3;GRB2;SOS1;CRK;BCAR1

Cardiogenesis27-Apr 0.043621 0.101454 0 0 3.313602 10.37893 SMAD4;SRF;CTNNB1;FOXO4

RNA Pol II CTD Phosphorylation and Interaction With CE27-Apr 0.043621 0.101454 0 0 3.313602 10.37893 POLR2E;POLR2F;GTF2H5;POLR2L

RNA Pol II CTD Phosphorylation and Interaction With CE During HIV Infection27-Apr 0.043621 0.101454 0 0 3.313602 10.37893 POLR2E;POLR2F;GTF2H5;POLR2L

Resolution of D-loop Structures Through Synthesis-Dependent Strand Annealing (SDSA)27-Apr 0.043621 0.101454 0 0 3.313602 10.37893 RAD50;ATM;NBN;DNA2

Syndecan Interactions27-Apr 0.043621 0.101454 0 0 3.313602 10.37893 TGFB1;ITGB3;ITGAV;PRKCA

Activated NTRK2 Signals Through FYN7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 FYN;RAC1

Activation of RAC1 Downstream of NMDARs7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 RAC1;GIT1

Acyl Chain Remodeling of DAG and TAG7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 DGAT2;DGAT1

Attachment of GPI Anchor to uPAR7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 PGAP1;PIGK

CREB Phosphorylation7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 ATF1;MAPKAPK2

Erythropoietin Activates Phospholipase C Gamma (PLCG)7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 PLCG2;JAK2

Fructose Metabolism7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 TKFC;ALDOB

Loss of Function of SMAD2 3 in Cancer7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 SMAD4;TGFB1

PTK6 Promotes HIF1A Stabilization7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 LRRK2;HIF1A

Post-transcriptional Silencing by Small RNAs7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 AGO3;AGO1

RSK Activation 7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 MAPK1;MAPK3

RUNX3 Regulates CDKN1A Transcription7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 SMAD4;TGFB1

Release of Apoptotic Factors From the Mitochondria7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 BAX;CYCS

SMAC (DIABLO) Binds to IAPs7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 APAF1;CYCS

SMAC(DIABLO)-mediated Dissociation of IAP Caspase Complexes7-Feb 0.044352 0.101454 0 0 7.613226 23.71978 APAF1;CYCS

Adaptive Immune System54/854 0.045103 0.103031 0 0 1.298626 4.024187 UBE3C;PTEN;UBE2D1;PTPRJ;PIK3CB;HMGB1;PPP3CA;AKT2;AKT3;MLST8;CTSH;ITGAV;RAC1;PRKACA;PRKACB;CTSD;HRAS;PRKG1;MYLIP;FBXW7;TRPC1;YWHAZ;PIK3CA;STIM1;LCK;UBE2V2;ORAI1;PIK3C3;RAF1;SOS1;TLR4;VAMP3;MAPKAP1;CUL3;PIK3R4;CUL1;UBR4;PIK3R2;CDC42;PPP2CB;PLCG2;FYN;RBBP6;PAK2;CD74;KLHL22;NFATC1;NFKB1;UBE2W;NEDD4;UBE2N;GRB2;TRIM32;LGMN

Formation of the Ternary Complex, and Subsequently, the 43S ComplexJun-53 0.047948 0.109079 0 0 2.434137 7.394046 RPS17;RPS19;RPS8;EIF3H;EIF2S1;RPS21

Nuclear Envelope BreakdownJun-53 0.047948 0.109079 0 0 2.434137 7.394046 SEH1L;CNEP1R1;LMNA;BANF1;PRKCA;VRK2

mRNA Splicing - Minor PathwayJun-53 0.047948 0.109079 0 0 2.434137 7.394046 SRSF2;POLR2E;POLR2F;YBX1;SRSF6;POLR2L

Activation of AMPK Downstream of NMDARs28-Apr 0.04895 0.110754 0 0 3.175368 9.579937 PRKAA1;PRKAB2;PRKAG1;PRKAB1

FLT3 Signaling in Disease28-Apr 0.04895 0.110754 0 0 3.175368 9.579937 PIK3CA;GRB2;SOS1;HRAS

Metabolism of Porphyrins28-Apr 0.04895 0.110754 0 0 3.175368 9.579937 FECH;SLCO2B1;HMOX1;GUSB

Platelet Calcium Homeostasis28-Apr 0.04895 0.110754 0 0 3.175368 9.579937 STIM1;ORAI1;SRI;ATP2B1

GAB1 Signalosome17-Mar 0.050178 0.112613 0 0 4.080671 12.21009 PIK3CA;GAB1;GRB2

Hyaluronan Metabolism17-Mar 0.050178 0.112613 0 0 4.080671 12.21009 CHP1;GUSB;SLC9A1

Metabolism of Folate and Pterines17-Mar 0.050178 0.112613 0 0 4.080671 12.21009 DHFR;SHMT2;SHMT1

The NLRP3 Inflammasome17-Mar 0.050178 0.112613 0 0 4.080671 12.21009 HMOX1;TXNIP;NFKB1

Translesion Synthesis by POLI17-Mar 0.050178 0.112613 0 0 4.080671 12.21009 RFC3;PCNA;RFC2

Translesion Synthesis by POLK17-Mar 0.050178 0.112613 0 0 4.080671 12.21009 RFC3;PCNA;RFC2

Muscle Contraction16/204 0.050478 0.113132 0 0 1.627054 4.858753 ANXA1;ANXA2;TRPC1;DYSF;ABCC9;SORBS1;SRI;ATP2B1;HIPK2;KAT2B;STIM1;ALDH2;ORAI1;VIM;PRKACA;PAK2

NR1H2 and NR1H3-mediated SignalingJun-54 0.05176 0.11585 0 0 2.3833 7.057295 NCOA1;MYLIP;KDM1A;AGO3;AGO1;ABCG1

Dual Incision in GG-NERMay-41 0.052349 0.117011 0 0 2.647125 7.808545 CUL4A;RFC3;PCNA;RFC2;GTF2H5

Reproduction11/127 0.053469 0.119353 0 0 1.810641 5.302756 ACD;RAD50;PRDM9;TINF2;CDK2;LMNA;ATM;NBN;SMC3;TERF1;ATR

Interleukin-4 and Interleukin-13 Signaling10/112 0.053843 0.120028 0 0 1.87146 5.467809 TGFB1;ANXA1;MYC;HGF;HMOX1;VIM;JAK2;HIF1A;FOXO1;SOCS5

Negative Regulation of FGFR3 Signaling29-Apr 0.054621 0.121275 0 0 3.048193 8.862113 PPP2CB;MAPK1;GRB2;MAPK3

The Role of Nef in HIV-1 Replication and Disease Pathogenesis29-Apr 0.054621 0.121275 0 0 3.048193 8.862113 LCK;FYN;RAC1;PAK2

mRNA Capping29-Apr 0.054621 0.121275 0 0 3.048193 8.862113 POLR2E;POLR2F;GTF2H5;POLR2L

Transport of Mature Transcript to CytoplasmAug-83 0.055365 0.122763 0 0 2.034946 5.888739 SEH1L;DDX39B;EIF4A3;SRSF2;SRSF4;SRSF6;SRRM1;SRSF9

Platelet Degranulation11/128 0.055982 0.123561 0 0 1.795071 5.174708 ECM1;TGFB1;APLP2;HGF;ITGB3;CFL1;PSAP;PLEK;PDGFB;IGF2;GAS6

Deactivation of the Beta-Catenin Transactivating ComplexMay-42 0.057083 0.123561 0 0 2.575445 7.374137 TCF7L2;APC;AKT2;CTNNB1;YWHAZ

Formation of WDR5-containing Histone-Modifying ComplexesMay-42 0.057083 0.123561 0 0 2.575445 7.374137 KAT2B;PAXIP1;OGT;KDM6A;HCFC1

CDC6 Association With the ORC Origin Complex8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 ORC5;ORC3

Fatty Acids Bound to GPR40 (FFAR1) Regulate Insulin Secretion8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 PLCB3;PLCB1

HDL Assembly 8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 PRKACA;PRKACB

Inactivation of CDC42 and RAC18-Feb 0.057211 0.123561 0 0 6.344021 18.15031 CDC42;RAC1

Ligand-receptor Interactions8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 GAS1;CDON

Linoleic Acid (LA) Metabolism8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 ELOVL5;ABCD1

NFE2L2 Regulates Pentose Phosphate Pathway Genes8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 CREBBP;NFE2L2

NFE2L2 Regulating MDR Associated Enzymes8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 CREBBP;NFE2L2

RUNX2 Regulates Genes Involved in Cell Migration8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 AKT2;AKT3

SMAC, XIAP-regulated Apoptotic Response8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 APAF1;CYCS

Sema4D Mediated Inhibition of Cell Attachment and Migration8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 RAC1;MET

Signaling by TGF-beta Receptor Complex in Cancer8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 SMAD4;TGFB1

Synthesis of Ketone Bodies8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 HMGCS2;ACAT1

Synthesis of PG8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 PLD1;CDS2

TGFBR3 Regulates TGF-beta Signaling8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 TGFB1;GIPC1

Vitamin C (Ascorbate) Metabolism8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 SLC23A2;GSTO1

WNT Mediated Activation of DVL8-Feb 0.057211 0.123561 0 0 6.344021 18.15031 CSNK2A2;CSNK2B

ABC Transporters in Lipid Homeostasis18-Mar 0.058047 0.124558 0 0 3.808425 10.84069 ABCA3;ABCD1;ABCG1

Formation of Definitive Endoderm18-Mar 0.058047 0.124558 0 0 3.808425 10.84069 TCF7L2;SMAD4;CTNNB1

MECP2 Regulates Neuronal Receptors and Channels18-Mar 0.058047 0.124558 0 0 3.808425 10.84069 HDAC2;SIN3A;MET

PI-3K Cascade FGFR318-Mar 0.058047 0.124558 0 0 3.808425 10.84069 PIK3CA;GAB1;GRB2

SHC-mediated Cascade FGFR318-Mar 0.058047 0.124558 0 0 3.808425 10.84069 GRB2;SOS1;HRAS

Visual PhototransductionSep-99 0.059481 0.12747 0 0 1.908174 5.38506 AKR1B10;RDH10;RDH16;NMT1;APOA2;APOC3;PRKCA;HSD17B6;GPIHBP1

Late Phase of HIV Life Cycle12/145 0.05983 0.128053 0 0 1.722961 4.852287 SEH1L;TAF12;TAF10;NMT1;POLR2E;POLR2F;TAF7;TAF5;TAF4;GTF2H5;CHMP5;POLR2L

Recognition of DNA Damage by PCNA-containing Replication Complex30-Apr 0.060631 0.129435 0 0 2.9308 8.214877 CUL4A;RFC3;PCNA;RFC2

Regulation of CDH11 Expression and Function30-Apr 0.060631 0.129435 0 0 2.9308 8.214877 ILF3;AGO3;AGO1;CTNNB1

Glucose MetabolismAug-85 0.062038 0.132134 0 0 1.981881 5.509661 PPP2CB;PKM;SEH1L;ALDOB;PRKACA;PRKACB;G6PC1;PFKM

Vasopressin Regulates Renal Water Homeostasis via AquaporinsMay-43 0.062055 0.132134 0 0 2.507538 6.970307 PRKAR1A;PRKACA;PRKACB;ADCY5;AQP1

L13a-mediated Translational Silencing of Ceruloplasmin Expression10/116 0.065212 0.138681 0 0 1.800457 4.915437 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;EIF3H;EIF2S1;RPS21;EIF4G1

Cell Cycle Checkpoints19/261 0.065458 0.139025 0 0 1.501259 4.092954 RFC3;SEH1L;RFC2;UBE2D1;YWHAZ;ORC5;PPP2CB;RAD50;DBF4;ORC3;UIMC1;CDK2;UBE2V2;UBE2N;ATM;DNA2;NBN;YWHAG;ATR

RHO GTPases Activate ROCKs19-Mar 0.066458 0.140076 0 0 3.570211 9.679504 ROCK1;CFL1;RHOB

Regulation of MITF-M-dependent Genes Involved in Apoptosis19-Mar 0.066458 0.140076 0 0 3.570211 9.679504 AGO3;SIN3A;AGO1

SARS-CoV-1 Targets Host Intracellular Signalling and Regulatory Pathways19-Mar 0.066458 0.140076 0 0 3.570211 9.679504 SMAD4;YWHAZ;YWHAG

Signaling by FGFR2 IIIa TM19-Mar 0.066458 0.140076 0 0 3.570211 9.679504 POLR2E;POLR2F;POLR2L

Translesion Synthesis by POLH19-Mar 0.066458 0.140076 0 0 3.570211 9.679504 RFC3;PCNA;RFC2

VEGFR2 Mediated Cell Proliferation19-Mar 0.066458 0.140076 0 0 3.570211 9.679504 PRKCD;PRKCA;HRAS

Downregulation of SMAD2 3 SMAD4 Transcriptional ActivityApr-31 0.066976 0.140278 0 0 2.822103 7.629341 SMAD4;UBE2D1;MAPK1;MAPK3

Negative Regulation of FGFR4 SignalingApr-31 0.066976 0.140278 0 0 2.822103 7.629341 PPP2CB;MAPK1;GRB2;MAPK3

Signaling by BMPApr-31 0.066976 0.140278 0 0 2.822103 7.629341 SMAD4;BMP2;UBE2D1;ACVR2A

Transcriptional Regulation of Brown and Beige Adipocyte DifferentiationApr-31 0.066976 0.140278 0 0 2.822103 7.629341 NCOA1;HDAC2;SMAD4;PPARGC1A

Transcriptional Regulation of Brown and Beige Adipocyte Differentiation by EBF2Apr-31 0.066976 0.140278 0 0 2.822103 7.629341 NCOA1;HDAC2;SMAD4;PPARGC1A

NR1H3 & NR1H2 Regulate Gene Expression Linked to Cholesterol Transport and EffluxMay-44 0.067263 0.140525 0 0 2.443113 6.59433 NCOA1;KDM1A;AGO3;AGO1;ABCG1

TP53 Regulates Transcription of Cell Death GenesMay-44 0.067263 0.140525 0 0 2.443113 6.59433 CREBBP;APAF1;CASP6;BAX;ATM

GTP Hydrolysis and Joining of the 60S Ribosomal Subunit10/117 0.068278 0.142466 0 0 1.783536 4.787321 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;EIF3H;EIF2S1;RPS21;EIF4G1

SARS-CoV-2 Infection22/313 0.068386 0.142514 0 0 1.446243 3.879667 RB1;CREBBP;SEH1L;CSNK1A1;RPS8;PIK3R4;YWHAZ;SRPK1;GJA1;RPS17;FUT8;LARP1;TKFC;RPS19;AKT2;AKT3;GEMIN4;UBE2N;TRIM25;PIK3C3;RPS21;YWHAG

Interleukin-1 Signaling9/102 0.069174 0.143832 0 0 1.846327 4.931766 MAP2K4;USP14;MAP2K1;CUL1;UBE2N;HMGB1;SQSTM1;N4BP1;NFKB1

CLEC7A (Dectin-1) SignalingAug-87 0.069191 0.143832 0 0 1.931503 5.158807 PPP3CA;PRKCD;CUL1;PLCG2;UBE2N;UBE2D1;NFATC1;NFKB1

Atorvastatin ADME9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 SLCO2B1;PON1

Autointegration Results in Viral DNA Circles9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 HMGA1;BANF1

Calcineurin Activates NFAT9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 PPP3CA;NFATC1

E2F-enabled Inhibition of Pre-Replication Complex Formation9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 ORC5;ORC3

Integration of Viral DNA Into Host Genomic DNA9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 HMGA1;BANF1

MAPK1 (ERK2) Activation9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 MAPK1;JAK2

PI5P Regulates TP53 Acetylation9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 PIP4K2A;PIP4K2C

Serine Biosynthesis9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 SERINC2;SERINC5

Small Interfering RNA (siRNA) Biogenesis9-Feb 0.071173 0.146306 0 0 5.437446 14.3692 AGO3;AGO1

Epigenetic Regulation of Adipogenesis Genes by MLL3 and MLL4 Complexes9/103 0.072612 0.148712 0 0 1.826588 4.790448 RB1;NCOA1;CREBBP;DGAT2;PAXIP1;CDK5;ELOVL5;PPARGC1A;KDM6A

Epigenetic Regulation of Gene Expression by MLL3 and MLL4 Complexes9/103 0.072612 0.148712 0 0 1.826588 4.790448 RB1;NCOA1;CREBBP;DGAT2;PAXIP1;CDK5;ELOVL5;PPARGC1A;KDM6A

MLL4 and MLL3 Complexes Regulate Expression of PPARG Targets in Adipogenesis and Hepatic Steatosis9/103 0.072612 0.148712 0 0 1.826588 4.790448 RB1;NCOA1;CREBBP;DGAT2;PAXIP1;CDK5;ELOVL5;PPARGC1A;KDM6A

TAK1-dependent IKK and NF-kappa-B ActivationMay-45 0.072706 0.148721 0 0 2.38191 6.243779 USP14;UBE2N;HMGB1;N4BP1;NFKB1

Meiotic SynapsisJun-59 0.073523 0.149731 0 0 2.157891 5.632427 ACD;TINF2;LMNA;SMC3;TERF1;ATR

RNA Polymerase I Promoter EscapeJun-59 0.073523 0.149731 0 0 2.157891 5.632427 POLR1A;POLR2E;POLR1E;POLR2F;GTF2H5;POLR2L

DNA Strand ElongationApr-32 0.07365 0.149731 0 0 2.72117 7.09799 RFC3;PCNA;RFC2;DNA2

PINK1-PRKN Mediated MitophagyApr-32 0.07365 0.149731 0 0 2.72117 7.09799 UBE2N;MFN2;VDAC1;SQSTM1

Termination of Translesion DNA SynthesisApr-32 0.07365 0.149731 0 0 2.72117 7.09799 RFC3;PCNA;RFC2;TRIM25

FRS-mediated FGFR3 Signaling20-Mar 0.075389 0.152521 0 0 3.360021 8.685954 GRB2;SOS1;HRAS

PI-3K Cascade FGFR420-Mar 0.075389 0.152521 0 0 3.360021 8.685954 PIK3CA;GAB1;GRB2

SHC-mediated Cascade FGFR420-Mar 0.075389 0.152521 0 0 3.360021 8.685954 GRB2;SOS1;HRAS

TP53 Regulates Transcription of Genes Involved in Cytochrome C Release20-Mar 0.075389 0.152521 0 0 3.360021 8.685954 CREBBP;BAX;ATM

Glycolysis Jul-74 0.076225 0.154024 0 0 1.992019 5.127592 PPP2CB;PKM;SEH1L;ALDOB;PRKACA;PRKACB;PFKM

Membrane Trafficking40/633 0.076389 0.154168 0 0 1.293353 3.326403 CTSZ;PRKAG1;GNS;AGPAT3;GJA1;GRK2;AKT2;AKT3;PIP5K1C;RAC1;RAB8A;YWHAG;TBC1D16;NSF;PRKAB2;DENND4C;MYO5A;TSC2;OCRL;TSC1;PRKAB1;YWHAZ;RAB11B;RAB10;DAB2;RAB31;MYO1C;ALS2;TBC1D4;BIN1;KIF16B;RAB13;TBC1D7;TBC1D24;GRB2;VAMP2;RHOQ;VAMP3;PICALM;CHMP5

Cell Surface Interactions at the Vascular Wall17/233 0.076862 0.154935 0 0 1.503937 3.858724 CD74;CD84;SLC16A1;TGFB1;ITGB3;PIK3R2;PIK3CB;GLG1;CEACAM1;PIK3CA;LCK;GRB2;ITGAV;FYN;GAS6;SOS1;HRAS

Nonsense Mediated Decay (NMD) Enhanced by the Exon Junction Complex (EJC)10/120 0.078015 0.156879 0 0 1.734619 4.424761 RPL5;RPL7A;RPS17;SMG1;RPS19;RPS8;EIF4A3;RPL35A;RPS21;EIF4G1

Nonsense-Mediated Decay (NMD)10/120 0.078015 0.156879 0 0 1.734619 4.424761 RPL5;RPL7A;RPS17;SMG1;RPS19;RPS8;EIF4A3;RPL35A;RPS21;EIF4G1

PKMTs Methylate Histone LysinesMay-46 0.078382 0.157427 0 0 2.323692 5.916485 PRDM9;EED;KMT5A;NFKB1;EZH2

Signaling by Hedgehog11/136 0.078914 0.158303 0 0 1.679474 4.264857 GRK2;PRKAR1A;CSNK1A1;CUL3;CUL1;GAS1;SPOPL;PRKACA;PRKACB;CDON;ADCY5

Nuclear Envelope (NE) ReassemblyJul-75 0.080639 0.160234 0 0 1.962621 4.941441 SEH1L;LMNA;BANF1;VRK2;LBR;SIRT2;KPNB1

Activation of the Pre-Replicative ComplexApr-33 0.080647 0.160234 0 0 2.627198 6.614426 ORC5;DBF4;ORC3;CDK2

Formation of the Early Elongation ComplexApr-33 0.080647 0.160234 0 0 2.627198 6.614426 POLR2E;POLR2F;GTF2H5;POLR2L

Formation of the HIV-1 Early Elongation ComplexApr-33 0.080647 0.160234 0 0 2.627198 6.614426 POLR2E;POLR2F;GTF2H5;POLR2L

Glucagon Signaling in Metabolic RegulationApr-33 0.080647 0.160234 0 0 2.627198 6.614426 PRKAR1A;PRKACA;PRKACB;ADCY5

Negative Regulation of FGFR1 SignalingApr-33 0.080647 0.160234 0 0 2.627198 6.614426 PPP2CB;MAPK1;GRB2;MAPK3

Regulation of Expression and Function of Type II Classical CadherinsApr-33 0.080647 0.160234 0 0 2.627198 6.614426 ILF3;AGO3;AGO1;CTNNB1

Regulation of Homotypic Cell-Cell AdhesionApr-33 0.080647 0.160234 0 0 2.627198 6.614426 ILF3;AGO3;AGO1;CTNNB1

RAB GEFs Exchange GTP for GDP on RABsAug-90 0.080832 0.160409 0 0 1.860543 4.679985 RAB10;RAB31;ALS2;AKT2;AKT3;DENND4C;RAB13;RAB8A

Cyclin D Associated Events in G1May-47 0.084289 0.166728 0 0 2.268246 5.610508 RB1;PPP2CB;CDK2;CUL1;JAK2

G1 Phase May-47 0.084289 0.166728 0 0 2.268246 5.610508 RB1;PPP2CB;CDK2;CUL1;JAK2

Branched-chain Amino Acid Catabolism21-Mar 0.084818 0.166728 0 0 3.173186 7.829038 HSD17B10;DLD;ACAT1

PCNA-Dependent Long Patch Base Excision Repair21-Mar 0.084818 0.166728 0 0 3.173186 7.829038 RFC3;PCNA;RFC2

PI-3K Cascade FGFR121-Mar 0.084818 0.166728 0 0 3.173186 7.829038 PIK3CA;GAB1;GRB2

RHO GTPases Activate PAKs21-Mar 0.084818 0.166728 0 0 3.173186 7.829038 CDC42;RAC1;PAK2

SHC-mediated Cascade FGFR121-Mar 0.084818 0.166728 0 0 3.173186 7.829038 GRB2;SOS1;HRAS

Synaptic Adhesion-Like Molecules21-Mar 0.084818 0.166728 0 0 3.173186 7.829038 RTN3;FLOT2;PTPRF

Ketone Body Metabolism10-Feb 0.086097 0.168843 0 0 4.757515 11.66677 HMGCS2;ACAT1

Regulation of NPAS4 mRNA Translation10-Feb 0.086097 0.168843 0 0 4.757515 11.66677 AGO3;AGO1

Negative Regulation of FGFR2 SignalingApr-34 0.08796 0.172294 0 0 2.539491 6.17318 PPP2CB;MAPK1;GRB2;MAPK3

DNA Damage BypassMay-48 0.090424 0.176912 0 0 2.215379 5.324105 CUL4A;RFC3;PCNA;RFC2;TRIM25

Synthesis of DNA9/108 0.091361 0.178536 0 0 1.733878 4.149054 ORC5;RFC3;PCNA;RFC2;ORC3;CDK2;CUL1;UBE2D1;DNA2

Cap-dependent Translation Initiation10/124 0.09227 0.179889 0 0 1.673401 3.98777 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;EIF3H;EIF2S1;RPS21;EIF4G1

Eukaryotic Translation Initiation10/124 0.09227 0.179889 0 0 1.673401 3.98777 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;EIF3H;EIF2S1;RPS21;EIF4G1

Post-translational Modification Synthesis of GPI-anchored ProteinsAug-93 0.093563 0.182195 0 0 1.794592 4.251614 PGAP1;PIGO;PIGP;PIGK;THY1;PIGV;PIGX;GPIHBP1

Acyl Chain Remodelling of PS22-Mar 0.094719 0.182999 0 0 3.006018 7.084706 PLA2G12A;LPCAT3;PLA2R1

ERK MAPK Targets22-Mar 0.094719 0.182999 0 0 3.006018 7.084706 PPP2CB;MAPK1;MAPK3

FRS-mediated FGFR4 Signaling22-Mar 0.094719 0.182999 0 0 3.006018 7.084706 GRB2;SOS1;HRAS

Listeria Monocytogenes Entry Into Host Cells22-Mar 0.094719 0.182999 0 0 3.006018 7.084706 CTNNB1;GRB2;MET

Signaling by ERBB2 TMD JMD Mutants22-Mar 0.094719 0.182999 0 0 3.006018 7.084706 GRB2;SOS1;HRAS

The Canonical Retinoid Cycle in Rods (Twilight Vision)22-Mar 0.094719 0.182999 0 0 3.006018 7.084706 RDH10;RDH16;HSD17B6

Diseases of Programmed Cell DeathJul-78 0.094746 0.182999 0 0 1.879395 4.428907 CDK5;EED;C1QBP;PRDX1;LMNA;CAPN2;EZH2

Cell-Cell Communication12/157 0.095045 0.183365 0 0 1.579366 3.71688 PRKCI;ILF3;AGO3;PIK3CA;PARD3;AGO1;CTNNB1;PIK3R2;GRB2;FYN;PIK3CB;CD2AP

Adipogenesis9/110 0.099588 0.191905 0 0 1.699364 3.919952 NCOA1;CREBBP;SMAD4;HDAC2;TGFB1;THRAP3;KLF4;PPARGC1A;NFKB1

APOBEC3G Mediated Resistance to HIV-1 Infection11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 HMGA1;BANF1

CLEC7A (Dectin-1) Induces NFAT Activation11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 PPP3CA;NFATC1

Condensation of Prometaphase Chromosomes11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 CSNK2A2;CSNK2B

Formation of Annular Gap Junctions11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 DAB2;GJA1

Free Fatty Acids Regulate Insulin Secretion11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 PLCB3;PLCB1

Interleukin-27 Signaling11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 JAK2;IL27RA

NFE2L2 Regulating Tumorigenic Genes11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 CREBBP;NFE2L2

RHO GTPases Activate KTN111-Feb 0.101851 0.193575 0 0 4.22868 9.659344 CDC42;RAC1

Receptor Mediated Mitophagy11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 CSNK2A2;CSNK2B

Regulation of CDH11 mRNA Translation by microRNAs11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 AGO3;AGO1

Regulation of Gene Expression by Hypoxia-inducible Factor11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 CREBBP;HIF1A

Signaling by Leptin11-Feb 0.101851 0.193575 0 0 4.22868 9.659344 IRS1;JAK2

DNA Replication11/143 0.103193 0.195814 0 0 1.589821 3.610728 ORC5;RFC3;DBF4;PCNA;RFC2;ORC3;CDK2;CUL1;UBE2D1;DNA2;KPNB1

Cleavage of the Damaged PurineApr-36 0.1035 0.195814 0 0 2.380522 5.399467 ACD;OGG1;TINF2;TERF1

Depurination Apr-36 0.1035 0.195814 0 0 2.380522 5.399467 ACD;OGG1;TINF2;TERF1

Recognition and Association of DNA Glycosylase With Site Containing an Affected PurineApr-36 0.1035 0.195814 0 0 2.380522 5.399467 ACD;OGG1;TINF2;TERF1

PKR-mediated SignalingJul-80 0.104862 0.197207 0 0 1.827712 4.121683 PPP2CB;ILF3;NPM1;DHX9;TRIM25;EIF2AK2;EIF2S1

Abortive Elongation of HIV-1 Transcript in the Absence of Tat23-Mar 0.105067 0.197207 0 0 2.855567 6.434051 POLR2E;POLR2F;POLR2L

FRS-mediated FGFR1 Signaling23-Mar 0.105067 0.197207 0 0 2.855567 6.434051 GRB2;SOS1;HRAS

IKK Complex Recruitment Mediated by RIP123-Mar 0.105067 0.197207 0 0 2.855567 6.434051 UBE2N;UBE2D1;TLR4

Mitochondrial Calcium Ion Transport23-Mar 0.105067 0.197207 0 0 2.855567 6.434051 VDAC1;MICU1;MCU

PI-3K Cascade FGFR223-Mar 0.105067 0.197207 0 0 2.855567 6.434051 PIK3CA;GAB1;GRB2

SHC-mediated Cascade FGFR223-Mar 0.105067 0.197207 0 0 2.855567 6.434051 GRB2;SOS1;HRAS

RAB GeranylgeranylationJun-65 0.105535 0.197863 0 0 1.93783 4.357624 RAB10;RAB31;RAB13;RAB29;RAB8A;RAB11B

Fatty acyl-CoA BiosynthesisApr-37 0.111708 0.208965 0 0 2.308263 5.059409 ELOVL5;ACSL5;RPP14;CBR4

RHOV GTPase CycleApr-37 0.111708 0.208965 0 0 2.308263 5.059409 CDC42;PAK2;GIT1;PAK4

Signaling by the B Cell Receptor (BCR)12/162 0.112793 0.210757 0 0 1.526316 3.330733 PPP3CA;STIM1;TRPC1;CUL1;PLCG2;ORAI1;NFATC1;GRB2;FYN;SOS1;HRAS;NFKB1

Maturation of hRSV A Proteins24-Mar 0.115834 0.215955 0 0 2.719444 5.862023 CSNK2A2;CSNK2B;KPNB1

Triglyceride Catabolism24-Mar 0.115834 0.215955 0 0 2.719444 5.862023 GPD2;PRKACA;PRKACB

Aquaporin-mediated TransportMay-52 0.117159 0.217893 0 0 2.026409 4.345077 PRKAR1A;PRKACA;PRKACB;AQP1;ADCY5

ALK Mutants Bind TKIs12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 NPM1;PRKAR1A

Caspase-mediated Cleavage of Cytoskeletal Proteins12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 CASP6;VIM

GP1b-IX-V Activation Signalling12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 RAF1;YWHAZ

Gap Junction Degradation12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 DAB2;GJA1

HDR Through MMEJ (alt-NHEJ)12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 RAD50;NBN

Interleukin-35 Signalling12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 JAK2;IL27RA

Killing Mechanisms12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 MAPK8;RAC1

Reduction of Cytosolic Ca++ Levels12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 ATP2B1;SRI

Suppression of Apoptosis12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 MAPK1;MAPK3

WNT5 FZD7-mediated Leishmania Damping12-Feb 0.118315 0.217893 0 0 3.805611 8.122717 MAPK8;RAC1

M Phase 24/372 0.121682 0.223846 0 0 1.317976 2.776116 RB1;SEH1L;CSNK2A2;UBE2D1;PRKCA;VRK2;SMC3;PDS5A;WAPL;SIRT2;PPP2CB;CNEP1R1;CSNK2B;LMNA;MAPK1;BANF1;FBXO5;CEP63;KMT5A;PRKACA;LBR;KPNB1;YWHAG;MAPK3

Interferon Gamma SignalingAug-99 0.122241 0.224626 0 0 1.675736 3.521999 PRKCD;TRIM25;MAPK1;YBX1;RAF1;JAK2;PML;MAPK3

Transcriptional Regulation of White Adipocyte DifferentiationJul-84 0.126755 0.23131 0 0 1.7324 3.578267 NCOA1;CREBBP;TGFB1;THRAP3;KLF4;PPARGC1A;NFKB1

FRS-mediated FGFR2 Signaling25-Mar 0.126994 0.23131 0 0 2.595696 5.356514 GRB2;SOS1;HRAS

Gap-filling DNA Repair Synthesis and Ligation in GG-NER25-Mar 0.126994 0.23131 0 0 2.595696 5.356514 RFC3;PCNA;RFC2

Inflammasomes25-Mar 0.126994 0.23131 0 0 2.595696 5.356514 HMOX1;TXNIP;NFKB1

Insulin Processing25-Mar 0.126994 0.23131 0 0 2.595696 5.356514 MYO5A;CPE;VAMP2

Interleukin-7 Signaling25-Mar 0.126994 0.23131 0 0 2.595696 5.356514 IRS1;HGF;PIK3R2

NOTCH2 Activation and Transmission of Signal to the Nucleus25-Mar 0.126994 0.23131 0 0 2.595696 5.356514 PSENEN;NCSTN;ADAM10

TRAF6 Mediated NF-kB Activation25-Mar 0.126994 0.23131 0 0 2.595696 5.356514 TRIM25;HMGB1;NFKB1

Influenza Viral RNA Transcription and Replication11/149 0.12713 0.23131 0 0 1.520215 3.135511 RPL5;RPL7A;RPS17;SEH1L;RPS19;RPS8;POLR2E;POLR2F;RPL35A;RPS21;POLR2L

Nonsense Mediated Decay (NMD) Independent of the Exon Junction Complex (EJC)8/100 0.127426 0.231595 0 0 1.657433 3.414676 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;RPS21;EIF4G1

NGF-stimulated TranscriptionApr-39 0.128949 0.233852 0 0 2.176133 4.457458 ATF1;CDK5;SRF;SGK1

Translesion Synthesis by Y Family DNA Polymerases Bypasses Lesions on DNA TemplateApr-39 0.128949 0.233852 0 0 2.176133 4.457458 RFC3;PCNA;RFC2;TRIM25

Apoptosis Induced DNA Fragmentation13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 HMGB1;KPNB1

Chk1 Chk2(Cds1) Mediated Inactivation of Cyclin B Cdk1 Complex13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 YWHAZ;YWHAG

Diseases of Branched-Chain Amino Acid Catabolism13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 DLD;ACAT1

Disorders of Developmental Biology13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 SIN3A;PRKACA

Disorders of Nervous System Development13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 SIN3A;PRKACA

Dissolution of Fibrin Clot13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 ANXA2;PLAU

Downregulation of ERBB2 ERBB3 Signaling13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 AKT2;AKT3

IRF3-mediated Induction of Type I IFN13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 PRKDC;XRCC5

Inhibition of Replication Initiation of Damaged DNA by RB1 E2F113-Feb 0.135379 0.241044 0 0 3.459464 6.917812 RB1;PPP2CB

Loss of Function of MECP2 in Rett Syndrome13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 SIN3A;PRKACA

NF-kB Is Activated and Signals Survival13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 SQSTM1;NFKB1

Pervasive Developmental Disorders13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 SIN3A;PRKACA

Ubiquinol Biosynthesis13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 COQ2;COQ7

Alpha-Linolenic (Omega3) and Linoleic (Omega6) Acid Metabolism13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 ELOVL5;ABCD1

Alpha-Linolenic Acid (ALA) Metabolism13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 ELOVL5;ABCD1

p38MAPK Events13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 MAPKAPK2;HRAS

p75NTR Recruits Signalling Complexes13-Feb 0.135379 0.241044 0 0 3.459464 6.917812 PRKCI;SQSTM1

Transcriptional Regulation by RUNX114/202 0.136191 0.24223 0 0 1.420785 2.832619 SMARCC1;CREBBP;PBRM1;CSNK2A2;ACTL6A;AXIN1;ARID1A;PML;HIPK2;KAT2B;AGO3;SIN3A;AGO1;CSNK2B

RHOB GTPase CycleJun-70 0.136869 0.243177 0 0 1.785966 3.551799 OPHN1;ROCK1;FLOT2;PIK3R2;RHOB;VAMP3

Transcriptional Regulation by RUNX3Jul-86 0.138501 0.245322 0 0 1.688363 3.33769 KAT2B;TCF7L2;CREBBP;SMAD4;TGFB1;MYC;CTNNB1

N-glycan Antennae Elongation in the Medial trans-Golgi26-Mar 0.138519 0.245322 0 0 2.482709 4.907684 FUT8;B4GALT6;B4GALT4

WNT Ligand Biogenesis and Trafficking26-Mar 0.138519 0.245322 0 0 2.482709 4.907684 SNX3;VPS35;WNT4

SARS-CoV-2 Modulates Host Translation MachineryMay-55 0.13938 0.246584 0 0 1.904523 3.752961 RPS17;RPS19;RPS8;GEMIN4;RPS21

Cleavage of the Damaged PyrimidineApr-41 0.147215 0.259341 0 0 2.058287 3.943395 ACD;OGG1;TINF2;TERF1

DepyrimidinationApr-41 0.147215 0.259341 0 0 2.058287 3.943395 ACD;OGG1;TINF2;TERF1

Recognition and Association of DNA Glycosylase With Site Containing an Affected PyrimidineApr-41 0.147215 0.259341 0 0 2.058287 3.943395 ACD;OGG1;TINF2;TERF1

SARS-CoV-1 Modulates Host Translation MachineryApr-41 0.147215 0.259341 0 0 2.058287 3.943395 RPS17;RPS19;RPS8;RPS21

Cell Recruitment (Pro-Inflammatory Response)27-Mar 0.150382 0.263524 0 0 2.379137 4.507464 HMOX1;TXNIP;NFKB1

G0 and Early G127-Mar 0.150382 0.263524 0 0 2.379137 4.507464 PCNA;MYC;CDK2

Purinergic Signaling in Leishmaniasis Infection27-Mar 0.150382 0.263524 0 0 2.379137 4.507464 HMOX1;TXNIP;NFKB1

Pyroptosis 27-Mar 0.150382 0.263524 0 0 2.379137 4.507464 BAX;CYCS;HMGB1

Regulation of RUNX1 Expression and Activity27-Mar 0.150382 0.263524 0 0 2.379137 4.507464 AGO3;AGO1;PML

Defective EXT1 Causes Exostoses 1, TRPS2 and CHDS14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 EXT1;EXT2

Defective EXT2 Causes Exostoses 214-Feb 0.152942 0.264389 0 0 3.171009 5.954192 EXT1;EXT2

Glutamate and Glutamine Metabolism14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 GLUD1;GLUL

Golgi Cisternae Pericentriolar Stack Reorganization14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 MAPK1;MAPK3

Methylation 14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 MAT2A;GSTO1

Physiological Factors14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 KAT2B;HIPK2

RUNX3 Regulates NOTCH Signaling14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 KAT2B;CREBBP

Regulation of TP53 Activity Through Association With Co-factors14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 AKT2;AKT3

Removal of the Flap Intermediate14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 PCNA;DNA2

Repression of WNT Target Genes14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 TCF7L2;MYC

Synthesis of Bile Acids and Bile Salts via 27-Hydroxycholesterol14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 NCOA1;AKR1D1

Triglyceride Biosynthesis14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 DGAT2;DGAT1

Uptake and Function of Anthrax Toxins14-Feb 0.152942 0.264389 0 0 3.171009 5.954192 MAP2K4;MAP2K1

CDC42 GTPase Cycle11/155 0.153855 0.265691 0 0 1.456409 2.726028 CDC42;OPHN1;SCRIB;PIK3R2;LAMTOR1;PLD1;LBR;PAK2;GIT1;VAMP3;PAK4

Meiotic RecombinationMay-57 0.15514 0.267633 0 0 1.831078 3.412078 RAD50;PRDM9;CDK2;ATM;NBN

Glucagon-like Peptide-1 (GLP1) Regulates Insulin SecretionApr-42 0.156702 0.269768 0 0 2.004016 3.714258 PRKAR1A;PRKACA;PRKACB;ADCY5

NS1 Mediated Effects on Host PathwaysApr-42 0.156702 0.269768 0 0 2.004016 3.714258 SEH1L;PABPN1;EIF2AK2;KPNB1

Cyclin E Associated Events During G1 S TransitionJun-73 0.157532 0.270635 0 0 1.705727 3.152403 RB1;AKT2;MYC;AKT3;CDK2;CUL1

Hedgehog 'On' StateJun-73 0.157532 0.270635 0 0 1.705727 3.152403 GRK2;CSNK1A1;CUL3;GAS1;SPOPL;CDON

Formation of a Pool of Free 40S Subunits8/106 0.160837 0.276029 0 0 1.555464 2.842397 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;EIF3H;RPS21

CREB1 Phosphorylation Through NMDA Receptor-Mediated Activation of RAS Signaling28-Mar 0.162553 0.2784 0 0 2.283852 4.149184 MAPK1;HRAS;MAPK3

TGFBR3 Expression28-Mar 0.162553 0.2784 0 0 2.283852 4.149184 SMAD4;AGO3;AGO1

Formation of RNA Pol II Elongation ComplexMay-58 0.163285 0.279078 0 0 1.796435 3.255607 POLR2E;POLR2F;IWS1;GTF2H5;POLR2L

RNA Polymerase II Transcription ElongationMay-58 0.163285 0.279078 0 0 1.796435 3.255607 POLR2E;POLR2F;IWS1;GTF2H5;POLR2L

Interleukin-1 Family Signaling10/140 0.163506 0.279168 0 0 1.4662 2.655155 MAP2K4;USP14;MAP2K1;MAPK8;CUL1;UBE2N;HMGB1;SQSTM1;N4BP1;NFKB1

RHOC GTPase CycleJun-74 0.164706 0.280929 0 0 1.680554 3.031038 OPHN1;ROCK1;C1QBP;FLOT2;LBR;VAMP3

ADORA2B Mediated Anti-Inflammatory Cytokines ProductionApr-43 0.16641 0.282676 0 0 1.952528 3.501472 PRKAR1A;PRKACA;PRKACB;ADCY5

Base-Excision Repair, AP Site FormationApr-43 0.16641 0.282676 0 0 1.952528 3.501472 ACD;OGG1;TINF2;TERF1

Formation of Incision Complex in GG-NERApr-43 0.16641 0.282676 0 0 1.952528 3.501472 CUL4A;UBE2N;UBE2V2;GTF2H5

RND2 GTPase CycleApr-43 0.16641 0.282676 0 0 1.952528 3.501472 ALDH3A2;KCTD13;PIK3R2;SCRIB

Post-translational Protein Phosphorylation8/107 0.166771 0.283001 0 0 1.539671 2.757754 MBTPS1;IGFBP5;APLP2;APOA2;ADAM10;GAS6;CP;FBN1

Regulation of IGF Transport and Uptake by Insulin-like Growth Factor Binding Proteins (IGFBPs)9/124 0.168309 0.285318 0 0 1.491379 2.657572 MBTPS1;IGFBP5;APLP2;IGF2;APOA2;ADAM10;GAS6;CP;FBN1

N-Glycan Antennae Elongation15-Feb 0.170912 0.287678 0 0 2.926931 5.170743 B4GALT6;B4GALT4

Negative Regulation of FLT315-Feb 0.170912 0.287678 0 0 2.926931 5.170743 ABL2;PTPRJ

Negative Regulation of TCF-dependent Signaling by WNT Ligand Antagonists15-Feb 0.170912 0.287678 0 0 2.926931 5.170743 LRP5;WNT4

Processive Synthesis on the Lagging Strand15-Feb 0.170912 0.287678 0 0 2.926931 5.170743 PCNA;DNA2

Prolactin Receptor Signaling15-Feb 0.170912 0.287678 0 0 2.926931 5.170743 CUL1;JAK2

Response of EIF2AK1 (HRI) to Heme Deficiency15-Feb 0.170912 0.287678 0 0 2.926931 5.170743 EIF2S1;ATF3

YAP1- and WWTR1 (TAZ)-stimulated Gene Expression15-Feb 0.170912 0.287678 0 0 2.926931 5.170743 KAT2B;HIPK2

NRAGE Signals Death Through JNKMay-59 0.171596 0.288247 0 0 1.763075 3.107617 MAPK8;RAC1;AATF;SOS1;SOS2

Non-integrin membrane-ECM InteractionsMay-59 0.171596 0.288247 0 0 1.763075 3.107617 TGFB1;ITGB3;PDGFB;ITGAV;PRKCA

Cyclin A Cdk2-associated Events at S Phase EntryJun-75 0.172016 0.28866 0 0 1.656111 2.915033 RB1;AKT2;MYC;AKT3;CDK2;CUL1

FCGR3A-mediated Phagocytosis10/142 0.173911 0.29096 0 0 1.443832 2.525565 CDC42;CYFIP1;MYO1C;MYO5A;MAPK1;GRB2;FYN;RAC1;CRK;MAPK3

Leishmania Phagocytosis10/142 0.173911 0.29096 0 0 1.443832 2.525565 CDC42;CYFIP1;MYO1C;MYO5A;MAPK1;GRB2;FYN;RAC1;CRK;MAPK3

Parasite Infection10/142 0.173911 0.29096 0 0 1.443832 2.525565 CDC42;CYFIP1;MYO1C;MYO5A;MAPK1;GRB2;FYN;RAC1;CRK;MAPK3

EPHA-mediated Growth Cone Collapse29-Mar 0.175007 0.29162 0 0 2.195895 3.827289 ROCK1;FYN;EFNA5

G1 S-Specific Transcription29-Mar 0.175007 0.29162 0 0 2.195895 3.827289 DHFR;PCNA;FBXO5

Myogenesis 29-Mar 0.175007 0.29162 0 0 2.195895 3.827289 CDC42;CTNNB1;CDON

PIWI-interacting RNA (piRNA) Biogenesis29-Mar 0.175007 0.29162 0 0 2.195895 3.827289 POLR2E;POLR2F;POLR2L

Formation of HIV-1 Elongation Complex Containing HIV-1 TatApr-44 0.176325 0.292351 0 0 1.903614 3.303588 POLR2E;POLR2F;GTF2H5;POLR2L

HIV Transcription ElongationApr-44 0.176325 0.292351 0 0 1.903614 3.303588 POLR2E;POLR2F;GTF2H5;POLR2L

Netrin-1 SignalingApr-44 0.176325 0.292351 0 0 1.903614 3.303588 CDC42;TRPC1;FYN;RAC1

Retinoid Metabolism and TransportApr-44 0.176325 0.292351 0 0 1.903614 3.303588 AKR1B10;APOA2;APOC3;GPIHBP1

Tat-mediated Elongation of the HIV-1 TranscriptApr-44 0.176325 0.292351 0 0 1.903614 3.303588 POLR2E;POLR2F;GTF2H5;POLR2L

Bacterial Infection Pathways10/143 0.179229 0.296574 0 0 1.4329 2.46329 MAP2K4;MAP2K1;MAPK1;CTNNB1;GRB2;DLAT;MET;KPNB1;VAMP2;MAPK3

Regulation of Actin Dynamics for Phagocytic Cup Formation10/143 0.179229 0.296574 0 0 1.4329 2.46329 CDC42;CYFIP1;MYO1C;CFL1;MYO5A;MAPK1;GRB2;RAC1;CRK;MAPK3

Host Interactions of HIV Factors9/126 0.179604 0.2969 0 0 1.46573 2.51666 NPM1;SEH1L;LCK;HMGA1;BANF1;FYN;RAC1;PAK2;KPNB1

Formation of the Beta-Catenin TCF Transactivating ComplexMay-60 0.180067 0.29737 0 0 1.730927 2.967549 TCF7L2;CREBBP;TRRAP;MYC;CTNNB1

Metabolism of Water-Soluble Vitamins and Cofactors9/127 0.185377 0.305835 0 0 1.453232 2.449225 DHFR;SLC23A2;PANK2;LMBRD1;SHMT2;GSTO1;SHMT1;ENPP1;NADK

Formation of HIV Elongation Complex in the Absence of HIV TatApr-45 0.186434 0.30697 0 0 1.857087 3.119311 POLR2E;POLR2F;GTF2H5;POLR2L

GPER1 SignalingApr-45 0.186434 0.30697 0 0 1.857087 3.119311 PRKAR1A;PRKACA;PRKACB;ADCY5

Insulin Receptor Recycling30-Mar 0.187716 0.30727 0 0 2.114454 3.537117 INSR;CTSD;PTPRF

Respiratory Syncytial Virus (RSV) Genome Replication, Transcription and Translation30-Mar 0.187716 0.30727 0 0 2.114454 3.537117 CSNK2A2;CSNK2B;KPNB1

Signaling by CSF3 (G-CSF)30-Mar 0.187716 0.30727 0 0 2.114454 3.537117 UBE2D1;GRB2;JAK2

Surfactant Metabolism30-Mar 0.187716 0.30727 0 0 2.114454 3.537117 ABCA3;ADGRF5;CTSH

Regulated NecrosisMay-61 0.18869 0.30727 0 0 1.699928 2.834886 FLOT2;BAX;CYCS;HMGB1;OGT

CRMPs in Sema3A Signaling16-Feb 0.189203 0.30727 0 0 2.717721 4.524826 CDK5;FYN

Elevation of Cytosolic Ca2+ Levels16-Feb 0.189203 0.30727 0 0 2.717721 4.524826 STIM1;ORAI1

InlB-mediated Entry of Listeria Monocytogenes Into Host Cell16-Feb 0.189203 0.30727 0 0 2.717721 4.524826 GRB2;MET

Maturation of Nucleoprotein 969463116-Feb 0.189203 0.30727 0 0 2.717721 4.524826 CSNK1A1;SRPK1

Processing of SMDT116-Feb 0.189203 0.30727 0 0 2.717721 4.524826 MICU1;MCU

Regulation of Gene Expression in Late Stage (Branching Morphogenesis) Pancreatic Bud Precursor Cells16-Feb 0.189203 0.30727 0 0 2.717721 4.524826 KAT2B;CREBBP

STING Mediated Induction of Host Immune Responses16-Feb 0.189203 0.30727 0 0 2.717721 4.524826 PRKDC;XRCC5

TGF-beta Receptor Signaling in EMT (Epithelial to Mesenchymal Transition)16-Feb 0.189203 0.30727 0 0 2.717721 4.524826 TGFB1;PARD3

VLDLR Internalisation and Degradation16-Feb 0.189203 0.30727 0 0 2.717721 4.524826 MYLIP;VLDLR

Peptide Chain ElongationJul-94 0.190336 0.308809 0 0 1.532463 2.542301 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;RPS21

Antigen Activates B Cell Receptor (BCR) Leading to Generation of Second MessengersJul-95 0.197311 0.319739 0 0 1.514968 2.458755 STIM1;TRPC1;PLCG2;ORAI1;FYN;GRB2;SOS1

RHO GTPases Activate PKNsMay-62 0.197458 0.319739 0 0 1.670017 2.709154 KDM1A;RAC1;YWHAZ;YWHAG;RHOB

Potential Therapeutics for SARS11/164 0.198776 0.32156 0 0 1.370084 2.213478 HDAC2;KDM1A;ROCK1;CUL3;PTGES3;PLCG2;SAP18;GRB2;JAK2;SOS1;NFE2L2

Activated NOTCH1 Transmits Signal to the Nucleus31-Mar 0.200652 0.323337 0 0 2.038831 3.274736 PSENEN;NCSTN;ADAM10

EGFR Downregulation31-Mar 0.200652 0.323337 0 0 2.038831 3.274736 CDC42;GRB2;PTPRK

HS-GAG Biosynthesis31-Mar 0.200652 0.323337 0 0 2.038831 3.274736 EXT1;EXT2;GLCE

RHO GTPases Activate IQGAPs31-Mar 0.200652 0.323337 0 0 2.038831 3.274736 CDC42;CTNNB1;RAC1

Cardiac Conduction9/130 0.203172 0.327082 0 0 1.416976 2.258235 KAT2B;STIM1;TRPC1;ORAI1;ABCC9;SRI;ATP2B1;PRKACA;HIPK2

Degradation of GLI2 by the ProteasomeApr-47 0.207183 0.330595 0 0 1.770524 2.787072 CSNK1A1;CUL1;PRKACA;PRKACB

GLI3 Is Processed to GLI3R by the ProteasomeApr-47 0.207183 0.330595 0 0 1.770524 2.787072 CSNK1A1;CUL1;PRKACA;PRKACB

Aberrant Regulation of Mitotic G1 S Transition in Cancer Due to RB1 Defects17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 RB1;CDK2

Acyl Chain Remodelling of PI17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 PLA2G12A;PLA2R1

Defective Binding of RB1 Mutants to E2F1,(E2F2, E2F3)17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 RB1;CDK2

Formation of Senescence-Associated Heterochromatin Foci (SAHF)17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 RB1;HMGA1

Germ Layer Formation at Gastrulation17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 SMAD4;CTNNB1

Purine Catabolism17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 NT5C2;NUDT15

RIP-mediated NFkB Activation via ZBP117-Feb 0.20774 0.330595 0 0 2.536406 3.985883 DHX9;NFKB1

Regulation of MITF-M-dependent Genes Involved in Lysosome Biogenesis and Autophagy17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 ASAH1;ATP6AP2

Trafficking of GluR2-containing AMPA Receptors17-Feb 0.20774 0.330595 0 0 2.536406 3.985883 NSF;PRKCA

Translation of Replicase and Assembly of the Replication Transcription Complex 969467617-Feb 0.20774 0.330595 0 0 2.536406 3.985883 PIK3R4;PIK3C3

Packaging Of Telomere EndsMar-32 0.21379 0.338926 0 0 1.968423 3.036805 ACD;TINF2;TERF1

Pausing and Recovery of Tat-mediated HIV ElongationMar-32 0.21379 0.338926 0 0 1.968423 3.036805 POLR2E;POLR2F;POLR2L

Respiratory Syncytial Virus (RSV) Attachment and EntryMar-32 0.21379 0.338926 0 0 1.968423 3.036805 NCL;TLR4;IGF1R

Tat-mediated HIV Elongation Arrest and RecoveryMar-32 0.21379 0.338926 0 0 1.968423 3.036805 POLR2E;POLR2F;POLR2L

G Alpha (Z) Signalling EventsApr-48 0.217798 0.344622 0 0 1.730194 2.63714 PRKCE;PRKCD;PRKCA;ADCY5

Metabolism of Fat-Soluble VitaminsApr-48 0.217798 0.344622 0 0 1.730194 2.63714 AKR1B10;APOA2;APOC3;GPIHBP1

Eukaryotic Translation TerminationJul-98 0.218814 0.345572 0 0 1.464792 2.2258 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;RPS21

Selenocysteine SynthesisJul-98 0.218814 0.345572 0 0 1.464792 2.2258 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;RPS21

Respiratory Syncytial Virus Infection Pathway9/133 0.22164 0.34934 0 0 1.382475 2.082975 CREBBP;NCL;CSNK2A2;CSNK2B;TRIM25;EIF2AK2;TLR4;KPNB1;IGF1R

Eukaryotic Translation ElongationJul-99 0.226162 0.34934 0 0 1.448794 2.153638 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;RPS21

Activation of RAS in B Cells5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 HRAS

Beta Oxidation of butanoyl-CoA to acetyl-CoA5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 HADH

Branched-chain Ketoacid Dehydrogenase Kinase Deficiency5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 DLD

Chylomicron Clearance5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 LIPC

Diseases of Base Excision Repair5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 OGG1

Disinhibition of SNARE Formation5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 PRKCA

G2 Phase 5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 CDK2

H139Hfs13* PPM1K Causes a Mild Variant of MSUD5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 DLD

Intestinal Absorption5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 SLC2A2

Maple Syrup Urine Disease5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 DLD

NR1H2 & NR1H3 Regulate Gene Expression to Limit Cholesterol Uptake5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 MYLIP

RUNX3 Regulates BCL2L11 (BIM) Transcription5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 SMAD4

Regulation of NPAS4 Gene Transcription5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 SRF

Synthesis of PI 5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 CDIPT

TFAP2 (AP-2) Family Regulates Transcription of Cell Cycle Factors5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 MYC

The Fatty Acid Cycling Model5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 UCP2

VLDL Assembly5-Jan 0.226239 0.34934 0 0 4.753754 7.064854 MTTP

RORA Activates Gene Expression18-Feb 0.226451 0.34934 0 0 2.377756 3.531501 NCOA1;CREBBP

Regulation of NF-kappa B Signaling18-Feb 0.226451 0.34934 0 0 2.377756 3.531501 USP14;N4BP1

Signaling by Cytosolic FGFR1 Fusion Mutants18-Feb 0.226451 0.34934 0 0 2.377756 3.531501 PIK3CA;GRB2

TP53 Regulates Transcription of Genes Involved in G2 Cell Cycle Arrest18-Feb 0.226451 0.34934 0 0 2.377756 3.531501 PCNA;BAX

TRAF3-dependent IRF Activation Pathway18-Feb 0.226451 0.34934 0 0 2.377756 3.531501 CREBBP;TRIM25

Translation of Replicase and Assembly of the Replication Transcription Complex 967950418-Feb 0.226451 0.34934 0 0 2.377756 3.531501 PIK3R4;PIK3C3

FGFR2 Mutant Receptor ActivationMar-33 0.227104 0.349375 0 0 1.902708 2.820471 POLR2E;POLR2F;POLR2L

HIV Elongation Arrest and RecoveryMar-33 0.227104 0.349375 0 0 1.902708 2.820471 POLR2E;POLR2F;POLR2L

Pausing and Recovery of HIV ElongationMar-33 0.227104 0.349375 0 0 1.902708 2.820471 POLR2E;POLR2F;POLR2L

Viral Messenger RNA SynthesisApr-49 0.228555 0.351282 0 0 1.691656 2.496848 SEH1L;POLR2E;POLR2F;POLR2L

GPCR Downstream Signalling36/633 0.233787 0.35871 0 0 1.151171 1.673047 DGKD;ROCK1;ABHD6;PIK3R2;ADCY5;ABHD12;CDC42;PPP3CA;PPP2CB;EDNRA;EDNRB;GRK2;AKT2;AKT3;PSAP;MAPK1;PRKACA;PDE8B;PRKACB;HRAS;MAPK3;ANXA1;PRKCE;PRKCD;PRKCA;DGKZ;AGT;RHOB;PLCB3;CDK5;PIK3CA;PRKAR1A;GRB2;PLCB1;SOS1;SOS2

Regulation of Endogenous Retroelements by Piwi-interacting RNAs (piRNAs)May-66 0.233819 0.35871 0 0 1.560178 2.26726 SMARCC1;HDAC2;BCL7C;ACTL6A;ARID1A

Regulation of HSF1-mediated Heat Shock ResponseJun-83 0.234814 0.359903 0 0 1.48342 2.149421 SEH1L;MAPKAPK2;MAPK1;ATM;MAPK3;ATR

Regulation of TNFR1 SignalingApr-50 0.239441 0.366658 0 0 1.654793 2.365439 USP4;MAPKAPK2;UBE2D1;TNFRSF1A

Metabolic Disorders of Biological Oxidation EnzymesMar-34 0.24057 0.367709 0 0 1.841233 2.623286 GCLC;CYP1B1;GCLM

Transcriptional Regulation by E2F6Mar-34 0.24057 0.367709 0 0 1.841233 2.623286 APAF1;EED;EZH2

Regulation of Lipid Metabolism by PPARalpha8/119 0.244956 0.372503 0 0 1.372348 1.930451 NCOA1;CREBBP;SIN3A;THRAP3;APOA2;HMGCS2;PPARGC1A;AGT

Glycosphingolipid Biosynthesis19-Feb 0.245274 0.372503 0 0 2.23777 3.144913 CERK;B4GALT6

MyD88 Deficiency (TLR2 4)19-Feb 0.245274 0.372503 0 0 2.23777 3.144913 HMGB1;TLR4

RHO GTPases Activate CIT19-Feb 0.245274 0.372503 0 0 2.23777 3.144913 RAC1;RHOB

Regulation of TP53 Activity Through Methylation19-Feb 0.245274 0.372503 0 0 2.23777 3.144913 ATM;KMT5A

TICAM1, RIP1-mediated IKK Complex Recruitment19-Feb 0.245274 0.372503 0 0 2.23777 3.144913 UBE2N;UBE2D1

Transcription of E2F Targets Under Negative Control by DREAM Complex19-Feb 0.245274 0.372503 0 0 2.23777 3.144913 PCNA;MYC

Metabolism of Steroids10/155 0.248353 0.376834 0 0 1.31348 1.829553 NCOA1;PLPP6;MBTPS1;CREBBP;STAR;SRD5A3;AKR1D1;LBR;KPNB1;LGMN

Viral mRNA Translation7/102 0.248693 0.377006 0 0 1.40282 1.952076 RPL5;RPL7A;RPS17;RPS19;RPS8;RPL35A;RPS21

L1CAM Interactions8/120 0.251969 0.381625 0 0 1.360023 1.874722 MAP2K1;ITGB3;CSNK2A2;CSNK2B;MAPK1;ITGAV;RAC1;MAPK3

Downstream Signaling Events of B Cell Receptor (BCR)May-68 0.252665 0.382331 0 0 1.510489 2.077966 PPP3CA;CUL1;NFATC1;HRAS;NFKB1

Diseases Associated With the TLR Signaling CascadeMar-35 0.254163 0.383203 0 0 1.783601 2.443141 HMGB1;TLR4;NFKB1

Diseases of Immune SystemMar-35 0.254163 0.383203 0 0 1.783601 2.443141 HMGB1;TLR4;NFKB1

Lysosome Vesicle BiogenesisMar-35 0.254163 0.383203 0 0 1.783601 2.443141 CTSZ;GNS;VAMP2

Nuclear Import of Rev ProteinMar-35 0.254163 0.383203 0 0 1.783601 2.443141 NPM1;SEH1L;KPNB1

Metabolism of Amino Acids and Derivatives21/358 0.255467 0.38482 0 0 1.187923 1.621113 RPL5;RARS1;RPS8;SHMT1;GSR;RPL35A;HSD17B10;ACAT1;GLUD1;RPL7A;RPS17;RPS19;EPRS1;QARS1;PCBD1;SCLY;GLUL;RPS21;DLD;SERINC2;SERINC5

DDX58 IFIH1-mediated Induction of Interferon-Alpha BetaJun-86 0.26 0.389902 0 0 1.427565 1.923038 CREBBP;TKFC;UBE2D1;TRIM25;HMGB1;NFKB1

Aberrant Regulation of Mitotic Exit in Cancer Due to RB1 Defects20-Feb 0.26415 0.389902 0 0 2.113338 2.813353 RB1;UBE2D1

G Beta Gamma Signalling Through PLC Beta20-Feb 0.26415 0.389902 0 0 2.113338 2.813353 PLCB3;PLCB1

IRAK4 Deficiency (TLR2 4)20-Feb 0.26415 0.389902 0 0 2.113338 2.813353 HMGB1;TLR4

NOTCH4 Intracellular Domain Regulates Transcription20-Feb 0.26415 0.389902 0 0 2.113338 2.813353 KAT2B;CREBBP

Sema4D Induced Cell Migration and Growth-Cone Collapse20-Feb 0.26415 0.389902 0 0 2.113338 2.813353 ROCK1;RHOB

Vitamin B5 (Pantothenate) Metabolism20-Feb 0.26415 0.389902 0 0 2.113338 2.813353 PANK2;ENPP1

Alpha-oxidation of Phytanate6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 ALDH3A2

CLEC7A Inflammasome Pathway6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 NFKB1

Fibronectin Matrix Formation6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 CEACAM1

LDL Remodeling6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 MTTP

PTK6 Regulates Cell Cycle6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 CDK2

Phenylalanine Metabolism6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 PCBD1

Phosphorylation of Emi16-Jan 0.264937 0.389902 0 0 3.802803 5.051128 FBXO5

Proton-coupled Monocarboxylate Transport6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 SLC16A1

RUNX1 Regulates Estrogen Receptor Mediated Transcription6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 AXIN1

RUNX1 Regulates Transcription of Genes Involved in WNT Signaling6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 AXIN1

SARS-CoV-2 Targets PDZ Proteins in Cell-Cell Junction6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 GJA1

SMAD2 3 Phosphorylation Motif Mutants in Cancer6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 TGFB1

Signaling by LRP5 Mutants6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 LRP5

Synthesis of Wybutosine at G37 of tRNA(Phe)6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 TYW1

TGFBR1 KD Mutants in Cancer6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 TGFB1

TNFR1-mediated Ceramide Production6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 TNFRSF1A

Toxicity of Botulinum Toxin Type D (botD)6-Jan 0.264937 0.389902 0 0 3.802803 5.051128 VAMP2  


