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RNA Structure Dynamics
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RNA Switch Folding Kinetics
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Energy Landscape
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Energy Landscape - Growth
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Coarse Graining
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RNA Folding Kinetics
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Goals

@ Make RNA folding kinetics prediction applicable to biologically
relevant sequence lengths (> 100nt)
@ How to do that?
@ Sample the energy landscape to cover most important states

@ Determine physically meaningful partitioning of partial landscape into
macro states

© Derive good transition rate approximations for resulting macro states
© Implement the above into a pipeline
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State Generation

Exhaustive enumeration

- up to a certain threshold
- exponential number of structures h4

— only for short sequences Conformation spice
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New Approach: Guiding Potentials

@ sampling with focus on important reference structures

guiding potential
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p(s1)=p(s2) = p(Smfe)
E'(s)=E(s) + E(s)
E(s)=d(s,s1) - w1 + d(s,s) - wo
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Interactive Guided Sampling - Initial References

http://www.tbi.univie.ac.at/~entzian/2DPlotter
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http://www.tbi.univie.ac.at/~entzian/2DPlotter

Interactive Guided Sampling - Iteration 1

http://www.tbi.univie.ac.at/~entzian/2DPlotter

Gregor Entzian (TBI) Approximate RNA Kinetics February 14, 2017 12 /17


http://www.tbi.univie.ac.at/~entzian/2DPlotter

Interactive Guided Sampling - New References

http://www.tbi.univie.ac.at/~entzian/2DPlotter
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http://www.tbi.univie.ac.at/~entzian/2DPlotter

Interactive Guided Sampling - Iteration 2

http://www.tbi.univie.ac.at/~entzian/2DPlotter
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http://www.tbi.univie.ac.at/~entzian/2DPlotter

© Develop an automated iterative sampling strategy which is fast and
produces both, diverse and most important structures of the energy
landscape.

@ Develop cluster-strategies for RNA structures, to identify important
structures and to generate macrostates.

© Develop methods for computing the transition rates for incomplete
landscapes.

@ Construct a pipeline and programs to compute RNA folding kinetics
for long sequences and explore the underlying energy landscape.
Implement a web server, which provides a comfortable graphical user
interface.
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