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Introduction/Motivation

I RNA is copied from DNA

I co-transcriptional folding = RNA folding at the growing 5’ end

I co-transcriptional pathway prediction is difficult

I Kinwalker algorithm: heuristic approach for RNA folding
kinetic prediction

I Questions: Existence of evolutionary conserved folding
pathways? Can Kinwalker predict them?
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Kinwalker

I predicts secondary structure trajectories up to 1500 nt

I find a way from the i − j to the i − (j + 1) structure

I uses direct path-finding heuristics
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Kinwalker parameters used

I transcription rate

I barrier heuristic : Morgan Higgs, findpath

I dangle model

I max keep
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data acquisition

I 200 different parameter combinations for 3 RNA families

I SRP, TRP and RNAseP

I RFAM database for family alignments

I reference structures from literature, reference sequences
downloaded from NCBI
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Scoring functions

I comparing Kinwalker output data with different parameters

I Structure Conservation Index and Sequence Similarity

I Base-pair diversity, ensemble diversity, ensemble distance
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ensemble distance

I expected distance between folding trajectory of sequence s
and a reference structure ref

ensemble distance(s,ref) =
∑

i ,j∈ref
(1 − p(i , j)) +

∑
i ,j /∈ref

p(i , j),

(1)

I p(i , j) = ∆Time
Ttotal

.
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Results SRP

bpDiversity∆Time = 1
maxBP

·
∑

(i,j)

{
∆Time
Ttotal

if (i,j) has been formed

0 if (i,j) has not been formed
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I clustered into subtree

I no compensatory mutations

I no evidence for co-transcriptional folding conservation

I evolutionary sequence conservation
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Results TRP

I Ensemble Distance for trp sequences to terminator hairpin
structure
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Conclusion

No evidence of co-transcriptional folding conservation was found

1. There really is no co-transcriptional folding conservation

2. There is co-transcriptional folding conservation, but I cannot
see it
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Thank you for your attention!
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X01074.1 functional structure X01074.1 transient structure

AE005174.2 alternative 1 AE005174.2 alternative 2

CP001509.3 functional

Table: used reference structures. Visualization with program forna [?]
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trpL terminator trpL anti-terminator
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