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Computational analysis in 3D

2D
I Based on secondary structure and the

nearest neighbour model
I Well established
I Computational efficient
I Steric effects not visible

3D

I Steric effects are taken into account

I Not applicable in large scale wide
screens or transcriptome wide data

[1,2]

[1,3]

[1] Ennifar, E. et al.(2006) J.Mol.Biol.
[2] Visualized via Forna: Kerpedjiev, P. et al.(2015) Bioinformatics
[3] Visualized via Pymol: The PyMOL Molecular Graphics System, Version 2.0 Schrödinger, LLC.

https://doi.org/10.2210/PDB1ZCI/PDB
http://rna.tbi.univie.ac.at/forna/


Research Questions

I Which RNA-RNA interactions are sterically possible?

I Which RNA-RNA interactions are kinetically reachable?

I Can we identify general properties?

[1]

[1] Figures modified from: Kolb, F. A.et al. (2000) NThe EMBO Journal

https://doi.org/10.1093/emboj/19.21.5905






























What next?

I More runs

I Longer runs

I Expand the interaction only at
the left or the right interaction site

I Expand the interaction one
additional time

I Enable a longer linker region







What next?

I More time for the rearrangement

I Longer linker region

I . . .

I Mix of several factors



Summary and Outlook

Developing a pipeline that predict, expand and analyse an interaction

Run the pipeline within a reasonable short time

Method detects possible kinetic steric effects

Insert/automatise a ”What next”-option

Identification of length restrictions in RNA-RNA interactions

Detection of further interaction conformations

Define rules for feasible RNA-RNA conformations

Improve 2D RNA-RNA interaction prediction tools
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SimRNA

[1]

Backbone: P, C4

Bases: Pyrimidines: N1, C2, C4
Purine: N9, C2, C6

Midpoint of each base

[1] 3D cubic grid

[1] Figures modified from: Boniecki, M. J. et al.(2015) Nucleic Acids Research

https://doi.org/10.1093/nar/gkv1479


SimRNA
[1] Change the Position of . . .

. . . the base

. . . the backbone (C4)

. . . the backbone (P)

. . . two subsequent atoms of the backbone

Change the direction of a backbone’s fragment

[1] Figures modified from: Boniecki, M. J. et al.(2015) Nucleic Acids Research

https://doi.org/10.1093/nar/gkv1479

