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RNA tertiary motifs 

Kink-turn 

A-minor type I/II 

They are mostly 
composed of 
noncanonical 
interactions 
 
They can mediate 
the 3D folding of the 
molecule, they can 
also be sites for 
chemical synthesis.  



Local and distant motifs 

Local: within a 
secondary structure 
element. 

Distant: connects 2 
distinct secondary 
structure elements. 



Databases for RNA structural motifs 

• RNA 3D Motif Atlas (Petrov et al. 2013)  

• RNA Bricks (Chojnowski et al. 2014) 

• … 

• But neither automatic detection nor 
comprehensive database for distant motifs 
until recently. 
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Recurrent Interaction Networks (RINs) 
• Definition: remember Benasque 2015  

… or read the paper (NAR 2018) 
 

• Main properties: 
– An interaction network connects two 

secondary structure elements (SSEs) 
– An interaction network is recurrent if it 

appears at least twice in a non redondant 
set of RNAs. 

– The context is important (flanking 
interactions and nucleotides) 

– An interaction network can be modular, i.e. 
it can contain smaller interaction networks. 
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Automated extraction and 
classification pipeline 

6 



Data and statistics 

• All non-redondant structures in RNA3DHub 
(http://rna.bgsu.edu/rna3dhub) version 2.92, 
September 2016, at 3.0 Å resolution. 

• Some statistics:  
– 845 structures extracted from the PDB, containing 

912 RNA chains identified as non-redundant 

– 1426 pairs of SSEs connected by long range 
interactions 

– 337 recurrent interaction networks (RINs) found; 
from 2 to 257 occurrences of each. 
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http://rna.bgsu.edu/rna3dhub
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Home page 

carnaval.lri.fr 
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All RINs with their inclusion relations 
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RIN #78 : general information 
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12 occurrences 



RIN #78 : 
locations and 3D 

alignment 
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RIN #78 : 
locations and 3D 

alignment 
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• 8 in ribosomes,  
• 2 in twister ribozyme 
• 2  in riboswitches (colabamin, FMN). 



Rin #78: all occurrences information 
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Other features 

16 

I want to see all RINs of 
the database which 
have at least three 
distant cSS interactions 
and one distant tSS 
interaction.   



Other features 

17 

I want to know which 
RINS are present in 
2GDI Y, 4P9R A pdb 
structures. 



Other features 
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I want to know which 
RINS are present in my 
RNA structure (in CIF 
format) . 



Other features 
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I want all the data in my 
computer. 
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• Pipeline / algorithms 
• RINs’ global analysis 



Perspectives 

• CaRNAval 2 (hopefully before Benasque 2021)! 

– Local motifs, (classical) RINs, generalised RINs (more 
than two SSEs) 

– Much faster extraction algorithm. 

 

• Structure prediction, structure design…  
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Also thanks to : Yann Ponty, Anton Petrov, Neocles Leontis.  

Vladimir Reinharz, Antoine Soulé, Eric Westhof, Jérôme Waldispühl, Alain Denise 



Thanks ! 
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