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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 normal 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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RIP2 is K63 polyubiquitinated ↗

Stable identifier: R-HSA-688137

Type: transition

Compartments: cytosol

The close physical proximity of RIP2 proteins that results from NOD oligomerization triggers the conjugation of 
lysine (K)-63 linked polyubiquitin chains onto RIP2. Ubiquitination at K209 within the kinase domain was required 
for subsequent NFkappaB signaling (Hasegawa et al. 2008). The identity of the ubiquitin ligase responsible is an 
open question, with several candidates capable of RIP2 ubiquitination. TRAF6 has been reported as the ubiquitin 
ligase responsible (Yang et al. 2007) but subsequent reports suggest it is not responsible (see Tao et al. 2009 and 
Bertrand et al. 2009). Other candidates include the HECT-domain containing E3 ubiquitin ligase ITCH, which is 
able to K63 ubiquitinate RIP2 (at an undetermined site that is not K209) and is required for optimal NOD2:RIP2-
induced p38 and JNK activation, while inhibiting NOD2:RIP2-induced NFkappaB activation (Tao et al. 2009). The 
Baculoviral IAP repeat-containing proteins (Birc/cIAP) 2 and 3 have also been shown capable of RIP2 ubiquitination 
and required for NOD2 signaling (Bertrand et al. 2009). It has been suggested that ITCH and a K209 E3 ligase 
compete for ubiquitination of RIP2, so that a subset of RIP2 becomes ubiquitinated on K209 to stimulate NEMO 
ubiquitination and subsequent NFkappaB activation while a second subset of RIP2 is polyubiquitinated by ITCH to 
activate JNK and p38 signaling (Tao et al. 2009).
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