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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining
knowledge from genomic studies, and by systems biologists building predictive models of hormal and disease
variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751),
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European
Molecular Biology Laboratory (EBI Industry program).
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RAS proteins cycle between an active GTP-bound state and an inactive GDP-bound state. GTPase activating
proteins (GAPs) stimulate the low intrinsic GTPase activity of RAS proteins, converting the active to the inactive
form, while guanine nucleotide exchange factors (GEFs) stimulate the intrinsic dissociation of GDP, alowing its
replacement with GTP and consequent activation of RAS. Disease-causing mutations in RAS promote constitutive
signaling by favouring the accumulation of RAS:GTP. The vast majority of these mutations are loss of function
mutations at G12, G13 and Q61. These mutations disrupt the GTPase activity of RAS proteins by interfering with
nucleophilic attack on the gamma phosphate of GTP. A smaller proportion of RAS mutations increase the intrinsic
GDP dissociation rate, while other mutations interfere with RAS interactions with GAPs (reviewed in Prior et al,
2012; Pylayeva-Guptaet a, 2011; Stephen et al, 2014; Samatar and Poulikakos, 2014).
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This pathway describes RAS mutants with decreased intrinsic GTPase activity that therefore support increased RAS
pathway activity (reviewed in Prior et a, 2012; Pylayeva and Gupta, 2011, King et al, 2013; Cox and Der, 2010).
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This pathwaiy describes RAS mutants whose intrinsic GTPase activity can't be stimulated by GTPase activating
proteins (GAPs). These RAS mutants therefore support increased RAS pathway activity (reviewed in Prior et al,
2012; Pylayeva and Gupta, 2011, King et a, 2013; Cox and Der, 2010).
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