Predicting translation termination
with machine learning

Laboratory of RNA Bioinformatics

Ribosome profiling (Ribo-Seq)
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at translation termination sites (stop codons). To have a clearer image of translation termination events we employ 3 |
modern machine learning methods and ribosome profiling data. We use ribosome footprints on mRNAs extracted
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Generating features and evaluating the resulting models
Ribo-Seq footprints of 29nt RNA sequence in the vicinity
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Conclusion: random forest is able to recognize peaks and "phasing”

Conclusion: random forest managed to learn sequence of stop-codon
of ribosome footprints to detect real termination events

Ribo-Seq of 29nt
Ribo-Seq footprints of 28-31nt RNA sequence with masked central codon + RNA methylation

ROC PR ROC PR

—

e ol -’ -
' 4
23 r.-'
' o~ ' -4 " o~ "
S A 018 ¥ e e /_‘_.
s '\ e
4 \ o J 3
4 ik L T T e : py, ‘ “l | .
! \
‘ " o0 |

£ -l £ 4 : : 1
T 1 . S = | g . a N ge ey
’ I‘\|\' | \ ‘-\ . Ribo-Seq peak (28nt footprints) y, , “‘k
| e l\ ~.‘\- - RnboSoq pct'ck (29t:t foo&p:i:t';] . {"/ ; L/‘_\ . " g T
el % ot o | | S _ ' e "
Conclusion: multiple Ribo-Seq footpring lenths increase quality of prediction Conclusion: accuracy is drastically decreased but is still better than random. Conclusion: PR curve notably improved by
It can be consequence of multiple additional stop codons following the canonical stop. addition of RNA methylation data
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used not only intervals within the
proper open reading frame
but all trancript intervals shifting :
by single nucleotide.
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Liver data doesn’t exhibit any remarkable Ribo-Seq peak on stop
codons, which means that it's impossible for Random forest to
make good predictions.
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