UNI
FREIBURG

RNA secondary structure visualized in Galaxy
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reminder: RNA function 9
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RNA Functions :Z,E

MRNA: translated to/encodes proteins

rRNA: ribosomal RNA, part of the ribosomes where the mRNA is translated

tRNA: “reads” the code of the mMRNA and delivers the correct amino acid for the prolongation
of the peptides

small RNA: especially in eukaryotes, many small RNA fragments are incorporated in RNA-
binding proteins complexes or act as ribozymes, regulatory function
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Primary Structure

GGGCGUGUGGCGUAGUUGGUAGCGCGCUCCCUUAGCAUGGGAGAGGUCAUCGGUU
CGAUUCCGGUCUCGUCCA
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Algorithms by Zuker"

- Minimum Free Energy structure
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Algorithms by Zuker'! and McCaskill™”

- Minimum Free Energy structure
- Base Pairing Probability

Swiss Galaxy Workshop, Bern 01.10.2014, Torsten Houwaart



calculate RNA secondary structure =
_g_

zl.u

Secondary structure :)E

GGGCGUGUGGCGUAGUUGGUAGCGCGCUCCCUUAGCAUGGGAGAGGUCAUCGGUUCGAUUCCGGU
O O O O O O O G O (PP ))))))))) ) el O G P O O P O O O O (PP )))))

GAGCAUaEUGGC AUAGUUSEUAGCACACUCCCUUAGCAUGEaGAGAGS
L]

—
— G
"’O
()]
‘-’Cl
— Q
— QQ
— P

Algorithms by Zuker'! and McCaskill™”

- Minimum Free Energy structure
- Base Pairing Probability

with RNAfold (ViennaRNA package)

DRYDYLDDDOY2RYNINI2INIDID2DYNDDANDYND2DDADADIDDD
DRYDVODRROYIRYONIDIN2DIVIIDVADDNADYID IDDADNDIDDD

GOGCOUVGUGGCOUAGUUGAUAGCAGCAGCUCCCUDAGCAUGGEGAGAGO
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Algorithms by Zuker'! and McCaskill™”

- Minimum Free Energy structure
- Base Pairing Probability
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with RNAfold (ViennaRNA package)
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http://localhost:8080/

Galaxy + Javascript libraries

Galaxy's visualization interface

galaxydir/config/plugins/visualizations

easy to test, easy to deploy, extensible
— merge two views into one making them interact
— breakable hydrogen bonds in the dotplot or by pulling strands apart
— different potentials for the different bonds
— add a datatype just for RNA secondary structures
>comment
GGUUAACUAGCC

((..(.) )

D3 - Data Driven Documents

http://d3js.org/

Connect data with visible elements easily.
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http://d3js.org/

thank you !!
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Images

Wikipedia

Repository

https://github.com/bgruening/galaxytools
- folder “visualizations”
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