DotCodeR: Alignment of RNA secondary
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Objective:
» Make a pre-filter for comparative searches for structured
RNA
» Scan chromosomal length sequences
» Throwing away unstructed regions and keeping potentially
structured RNAs
Idea:

» Quickly compare dot-plots by converting them it into binary
vectors and calculating the dot product



Algorithmic overview
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Algorithmic overview
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Parameters

Parameters:

» d size of the neighborhood
» s window step size

> w window size

» ¢ cutoff score

Data:
» Positive: Rfam 12.0" sequences
» Negative:

» Gene: Shuffled Rfam sequences
» Genomic: Shuffled genomic sequences

"Nawrocki et al. NAR 2015
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RFAM dataset
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. Remove sequences that have nucleotides in columns

which are more than 80% gaps

Remove sequences that have more than 20% gaps
Remove families with less than 20 sequences
Redundancy reduce to at most 90% identiy
Ramdomly select five sequences from each clan

Split families into train or test set dependent on the first
letter of the family name



d neighborhood size
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S step size
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Checking: Score as a function of GC contents

Training: Test:
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Checking: Score as a function of sequence identity

Training:
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Testing with genomic sequences

Hsa chr 21 vs Mmu chr 19

Smallest human chromosome and the least syntenic
mouse chromosome

Remove repeats
Remove aligned regions
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Structured RNAs in the chromosomal sequences
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» Annotation from Ensembl?

2Cunningham et al. NAR 2015
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