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Original RiboVision



RiboVision2 a powerful open-source web server that enables:
• Multi-level RNA Structure visualization, multiple sequence 

alignment (MSA), secondary, and three-dimensional levels
• Capable of visualizing all ribosomal structures deposited in 

PDBe
• Provides and ability to map and visualize user supplied RNA 

data for simultaneous visualization in 2D and 3D;
• Enables exporting results as publication-ready images
• Ribovision2 is available at 

https://ribovision2.chemistry.gatech.edu/
• The source code is available at 

https://github.com/LDWLab/Ribovision_2.0_GT

McCann, H.M. RiboVision2: A Web Server for Advanced Visualization of Ribosomal RNAs, JMB, 2024, 168556.  
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https://ribosome.xyz

https://www.ebi.ac.uk/
pdbe/pdbe-rest-api

http://rna.bgsu.edu/rna
3dhub/rest/getChainSe
quenceBasePairs

RiboVision2 Architecture
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https://www.ebi.ac.uk/pdbe/pdbe-rest-api
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Collaboration with PDBe

https://www.ebi.ac.uk/pdbe/news/base-pairs-rna-secondary-structure-pdbe



Expanding PDBe applet for 
RiboVision2

Data mapping (evolutionary data, protein contacts, chemical modifications)
Interactivity 
Ability to save the visualization as svg image 
Integration with Mol*



RiboVision mode
• Selection from the provided ribosomal alignments (23S, 28S, 5.8S, 

16S/18S, 5S rRNAs); (no mt-rRNA alignments are currently 
provided).

• Selection of any deposited ribosomal 3D structure containing a 
matching RNA chain from ribosome.xyz (Kushner at al, NAR, 2023 
Jan 6;51(D1):D509-D516. )

• Interactive visualization of RNA base-pairings according to Leontis-
Westhof notation (with selectable options).

• Visualization of 2D and 3D from APIs (PDBe) with an attempt to re-
compute 2D maps with R2DT.

• Computation of some evolutionary data from the selected MSA 
(conservation and divergence scores )

• Computation of RNA protein interaction for the selected structure on  
the fly with interactive annotations.

• Visualization of chemical modification from mmCIF annotations (if 
available). 



Simultaneous Visualization: All three structural dimensions are displayed together 
in real-time with options to view them individually if needed for any uploaded RNA
Interactive Mapping: RiboVision2 links all nucleotides in each dimension to one 
another. If you hover one nucleotide, it highlights that region in all dimensions. 



Additional features

• Full screen options for 2D and 3D panels
• Ability to supply and map user supplied data 

onto 1D, 2D and 3D representations (limited 
availability of coloring schemas)

• Saving visualizations as 2D and 3D images.
• Saving 2D as svg 
• Saving work in 3D as PyMOL scripts.



Custom Mode
• Expands an ability to visualize any RNA molecule in 

1D, 2D, and 3D
• Users are expected to supply a single sequence or 

an MSA in fasta format and a 3D structure in the 
mmCIF or PDB formats.

• For the CIF format, several dictionaries are required.
• For PDB format, a full RNA sequence is also 

required.
• Custom mode uses R2DT to generate a 2D layout 

and merges an MSA with 3D derived sequence to 
integrate the representations 



Custom Mode Example



Limitations
• No available templates for mt-Ribosomes (yet!)
• Limited availability of color pallets  for Data 

mapping
• Slow handling of CIF files in the custom mode
• Chemical modifications are extracted from 

mmCIFs
• Limited error notifications.
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