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In the innate immune response, activation of the pattern recognition receptors Nucleotide Oligomerization Domain 1 and 2 
(NOD1 and NOD2) triggers a proinflammatory response, which plays a crucial role in both bacterial pathogen detection 
and gut homeostasis maintenance. Dysregulation of NOD signalling is involved in several genetic and non-genetic 
inflammatory diseases, such as Inflammatory Bowel Diseases (IBDs), which comprise Crohn’s disease and Ulcerative 
Colitis, increasingly frequent disorders in the Western world. 
Activation of NOD by bacterial peptidoglycans leads to the recruitment of the adaptor kinase RIPK2, which, upon auto-
phosphorylation, serves as a scaffold for binding downstream effectors, such as XIAP, a key E3 ubiquitin ligase in the NOD 
signalling pathway. The kinase domain of RIPK2 is an attractive drug target for inflammatory diseases related to NOD2, 
and inhibition of RIPK2 kinase activity has been shown in vivo to be beneficial as a therapeutic strategy to treat IBDs. 
However, RIPK2 auto-phosphorylation activity is not required for signalling, questioning the significance of the kinase 
domain in signalilng transduction. 
To answer this question, we applied integrative structural biology (X-ray crystallography, cryo-EM, and NMR), supported 
by biophysical characterization and in-cell validation, to obtain structural snapshots of RIPK2, either alone or in complex 
with upstream (NOD2CARDs) and downstream (XIAP) proteins in the signalling pathway [1-3]. During this talk, I will 
guide you through the long journey that took us to obtain these structures and eventually provide a molecular explanation 
of how NOD2 triggers the active conformation of RIPK2 by promoting its polymerization and how this event promotes 
kinase dimerisation and, therefore, the scaffolding role of the kinase domain (Fig 1). 
Our findings not only deepen our comprehension of the NOD signalling but also provide useful data for the design of more 
potent and specific inhibitors targeting NOD signalling.  

 
Figure	1.	Gallery	of	the	RIPK2	structures,	which	will	be	described	in	the	talk.	
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