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Popular Visualization Methods

Secondary Structure

I list of base pairs
I no base is part of more than one base pair
I base pairs do not cross
I pseudoknot: the list of base pairs can be split in two lists where

each list describes a valid secondary structure
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Popular Visualization Methods

Methods
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Popular Visualization Methods

Methods

I A ∈ O(n2) poor screen usage
I different drawings emphasize different aspects
I “structural” drawings emphasize higher level structural

components, e.g. helices and loops
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Survey of “Structural” Drawing Programs RnaViz

RnaViz

P. de Rijk and R. de Wachter, “RnaViz, a program for the visualization of RNA secondary
structure,” Nucleic Acids Research 25(22), pp 4679-4684, 1997.

J. Wuyts, P. de Rijk, and R. de Wachter, “RnaViz2, an improved representation of RNA

secondary structure,” Bioinformatics 19, pp 299-300, 2003.
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Survey of “Structural” Drawing Programs xRna

xRna
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Survey of “Structural” Drawing Programs PseudoViewer

PseudoViewer

K. Han, Y. Lee, and W. Kim, “PseudoViewer: automatic visualization of RNA pseudoknots,”
Bioinfomatics Vol. 18 Suppl. 1, pp S321-328, 2002

K. Han and Y. Byun, “PsuedoViewer2: visualization of RNA pseudoknots of any type,” Nucleic

Acids Research 31(13), pp3432-3440, 2003
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Survey of “Structural” Drawing Programs jViz.RNA

K.C. Wiese and E. Glen, “jViz.Rna – An interactive graphical tool for visualizing RNA Secondary

Structure Including Pseudoknots,” Proceedings of the 19th IEEE Symposium on

Computer-Based Medical Systems (CBMS’06), 2006.
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Methods for Structural Representation Structure Tree

Structure Tree

I Simple to compute the structural tree
I Simple to lay out this tree
I Problems: occlusions of subtrees and pseudoknots
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Methods for Structural Representation Pseudoknots

Psudoknots
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Methods for Structural Representation Force- Directed Methods

Force- Directed Methods

I general (undirected) graph layout
I computationally expensive (O(n3))
I non-deterministic
I low probability of crossings and occlusions
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Methods for Structural Representation Dual Graph

Dual Graph

H.H. Gan, S. Pasquali, and T. Schlick, “Exploring the repertoire of RNA secondary motifs using

graph theory; implications for RNA design,” Nucleic Acids Research 31(11), pp 2926-2943, 2003.
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Improvements Dual Graph Minus U

Dual Graph Minus U
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Improvements Dual Graph Minus U

Structure Tree

I Simple to compute the structural tree
I Simple to lay out this tree
I Problems: occlusions of subtrees and pseudoknots
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Improvements Reduced Dual Graph Minus U
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Improvements Dual Graphs with Pseudoknots

Dual Graphs with Pseudoknots
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Improvements Co-fold Vis

Is the visualization of pseudoknots a solution to
visualization cotranscriptional folding?
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Improvements The Occlusion Problem

The Occlusion Problem
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Improvements The Occlusion Problem

The Occlusion Problem
I Layout in hyperbolic space
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Improvements The Occlusion Problem

The Occlusion Problem

I Force- Directed- “Flexible Stack” Layout.
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Improvements Consensus Structures

Visualization of Consensus Structures

Gi = (Vi , Ei)

G = (
⋃

Vi ,
⋃

Ei)
no layout

with layout

L = L(G)

L(Gi) = L(G)|Gi
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Improvements Consensus Structures

Consensus Structure

I use tree alignment to determine supergraph
I use consensus dual graph for psudoknots?
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Conclusions

Conclusions and Future Work

I High similarity between dual graph (minus U) and structure tree
I Use of dual graph allows us to describe structures with

pseudoknots

Discussion
I Is jViz.Rna already suitable for you? Shall we proceed to

investigate pseudoknots?
Future Work

I Formulate and solve the decision problem, where to place edges
of pseudoknots (use dual graph)

I Force- Directed- “Flexible Stack” Layout
I Visualization of consensus structures (with pseudoknots)
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Conclusions

Thank You!
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