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How is dendritic localization regulated?

(How does the cell control which RNAs are localized, and when?)

Kevenaar et al. 2015; Cajigas et al. 2012
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How can we identify RNA
structure motifs?




Main task:

Given a set of sequences with unknown structure,
predict sub-regions that share a common structure (motif).
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Main task:

Given a set of sequences with unknown structure,
predict sub-regions that share a common structure (motif).

Complications:

* A sequence may have no motifs

e Boundary of individual motifs is unknown



Method 1: fold-and-compare

Minimum free energy
structure prediction

structure
similarity score
“folding”




Method 2: align-and-fold

Covariance + MFE

alignment score + structure conservation



NoFold: RNA structure clustering
without folding or alignment

RNA sequences
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~2000 Known structures
Represented as covariance Models (CMs)



NoFold: RNA structure clustering
without folding or alignment
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Represented as covariance Models (CMs) (not shown: additional 1,970 dimensions)



Benchmark: Randomized sequences




Benchmark: Randomized sequences

GUGGAUCACAAUUACAAUCCCCAGGCUGUCUAGGCUAUCUAGACAGCCUGGGGAUUGUAAUUGUGAUCCAC
AGUGCCAGUUGAAGCUCUCUUACAUCCUAUAUGUUGCACAUAUAGGAUGUAAGAGAGCUUCAACUGGCACU
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Motifs cluster within the feature space
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Motifs cluster within the feature space
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Motifs cluster within the feature space
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Does this work with real structures?



Benchmark: 20 Known Structure Families

. Avg %

Family # Seqs identity
5S rRNA 100 49%
5_8S_rRNA 22 54%
Ul 20 48%
U2 70 47%
tRNA 100 40%
Vault 52 50%
Uiz 27 46%
Hammerhead_3 13 45%
RNaseP_nuc 68 32%
RNaseP_bact_a 100 49%
RNaseP_bact b 41 53%
U3 38 41%
6S 86 38%
ua 61 45%
SNORD14 7 44%
Metazoa SRP 17 45%
CsrB 7 53%
Y_RNA 24 47%
us 82 44%
Histone3 43 45%
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Family # Seqs i::r?tsy
5S rRNA 100 49%
5_8S_rRNA 22 54%
Ul 20 48%
U2 70 47%
tRNA 100 40%
Vault 52 50%
Uiz 27 46%
Hammerhead_3 13 45%
RNaseP_nuc 68 32%
RNaseP_bact_a 100 49%
RNaseP_bact b 41 53%
U3 38 41%
6S 86 38%
U4 61 45%
SNORD14 7 44%
Metazoa SRP 17 45%
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Y_RNA 24 47%
U5 82 44%
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Filter to <75% sequence identity
Mix all families together
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Unsupervised clustering
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Clustering performance

ANARISUDS

Average sensitivity: 0.80

Average specificity: 0.98



Complications in real datasets:

e A sequence may have no motifs

e Boundary of individual motifs is unknown



Complications in real datasets:

e A sequence may have no motifs

e Boundary of individual motifs is unknown

Added decoys Embedded sequences



Performance: With decoys
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Average sensitivity: 0.81

Average specificity: 0.99




Sensitivity

Performance: Embedded sequences
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Can we use this method to find
dendoritic localization motifs?
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Discovered motifs
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Structure pictures generated using various services at http://rna.tbi.univie.ac.at/



