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Session overview

- Rfam introduction

- Rfam SEEDs

- 3D updates

- R-scape improvements

- Wish list, possible directions and get involved



The non-coding RNA families database

4,094 families

rfam.org

https://rfam.org/


Rfam main propose



Where do Rfam families come from?
● Sequences are usually taken from the literature
● From direct submissions from our users/experts

○ Virus families - Manja Marz, Kevin Lamkiewicz and Sandra Triebel
○ xRNAs in Potato virus - Quentin Vicens
○ Bacteroidetes families - Lars Barquis
○ Hovlinc - Fei Qi

● Or from expert databases
○ ZWD - Zasha Weinberg (ncRNAs from metagenomics)
○ miRBase - Sam Griffiths-Jones (micro RNAs)

https://bitbucket.org/zashaw/zashaweinbergdata/src/master/
https://www.mirbase.org/


Rfam SEEDs
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SEED
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pK_1Secondary Structure consensus



All SEED elements are important in an Rfam family
● Number of sequence
● Alignment
● Secondary Structure 

reference (SS_cons)
● Reference sequence 

(RF)

type-P1 twister 
ribozyme



Ongoing projects to update Rfam families

3D Integration Update with R-scape

126 Rfam families map 3D 
information, 30 of them are already 

reviewed and updated

We analysed all Rfam families and 
30 families have been selected 

and updated with R-scape model

Dr. Elena Rivas



Rfam is updating families using 3D structures

Rfam families 
were created 
prior to 3D 
structure 
determination

3D Integration



Steps to improve Rfam alignments with 3D
3D Integration

1. Align PDB sequences in SEEDs

2. Review secondary structure

3. Update family



Step 1. Align PDB sequences/structures



Step 2. Review secondary structure from 3D



Step 3. Update 2D consensus in Rfam

● Add, remove or 
correct base 
pairs

● Include missing 
structures like 
pseudoknots

previous model updated model

RF00050 FMN riboswitch



● Inconsistent secondary structures → manually eliminated

● Inconsistent reference sequence → need a refinement with Infernal

● Modified nucleotides → manually corrected in the secondary structure consensus

● Pseudoknots need to be include manually in the secondary structure consensus

● Chimeric structures that do not reflect the correct secondary structure

What kind of issues do we deal with



Example case: inconsistent secondary structure

Synthetic structure ✖ 🆖 
🔙 

Biological structure ✔ 🆗 



Rfam SEEDs enriched with 3D information

RNAcentral 
IDs

3D PDB
secondary 
structures

Annotations

• RNA_structural_elements

• RNA_motifs

• RNA_ligand

RF00015 - U4 spliceosomal RNA

📝 annotations are a proposal/prototipe,
🙋 🙅 let us know if you find them useful



RF000162 - SAM riboswitch improved



More families with Pseudoknots



Update with R-scape

Rfam option (--Rfam)
to avoid tr,sc and other base pairs that Rfam cannot use

Dr. Elena Rivas

Rfam families updated using R-scape



HEARO updated with R-scape model

+24 base pairs with covariance support 



orfB-I and RT-3 updated with R-scape model

+14 bp

+8 bp



raiA updated with R-scape model

+6 bp



🛍 Wish list - what do users want in Rfam

● Include non Watson Crick base pairs
● Include long interactions (viruses)
● Update more frequently
● Integrate chemical probing data (SHAPE data)
● Variants, human ncRNAs and diseases
● Include protein binding sites (crosslinking data)
● Include other structural information (like triplets)



Rfam B, a database for all ncRNA families 
using secondary structure predictions

Possible directions for Rfam



Get involved!

● LitScan, help us to reinforce the known names
● Wikipedia, “You are the experts”,  help us to improve 

the summary of your favorite ncRNA
● Families, New ncRNA?, why not submit a family

○ 👍 if you have a sequence with function,
○ ⏩ better if you have an alignment,
○ ⏩ ⏩ better if you have an alignment and the 

biochemical tests for the secondary structure
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Useful references

Non-coding RNA analysis using the Rfam database.
Kalvari et al. Curr. Protoc. Bioinformatics (2018) 

Rfam Help, https://docs.rfam.org
Any suggestions are very welcome!, get in contact with us

Want to know more about Rfam and how to search Rfam families, here 
our last publications

Web http://rfam.org/
Twitter https://twitter.com/RfamDB @RfamDB
Github: https://github.com/Rfam
Blog: https://xfam.wordpress.com/tag/rfam/

Rfam 14: expanded coverage of metagenomic, viral and 
microRNA families. Kalvari et al. NAR (2020)

https://pubmed.ncbi.nlm.nih.gov/29927072/
https://docs.rfam.org/en/latest/
http://rfam.org/
https://twitter.com/RfamDB
https://github.com/Rfam
https://xfam.wordpress.com/tag/rfam/
https://doi.org/10.1093/nar/gkaa1047
https://doi.org/10.1093/nar/gkaa1047

