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RNA secondary structure prediction and runtime optimization

It #S %
* % "+ -../ 0 123.3 452 465 -../
-7 78 $# (9" T(Cr#&
% & 1# -../ & 1 &
&
0¢s h< <
Outline
& 3%
= (& % $&$
n - $
s (o
_ ,(9--1 &-(--
n ” *
n 7 x
= * & , (97"
2 (r > % & *
< E
= -0 & *
= # & & ) < **
™ e ,(9-..
4 — '(" x= *&
= O ($ £l
- LI IR e
> ) I G AN B
/ < = A && B* &
- -(-- $ %* C
= A && B* C
= = & $ 0 *
= " 3 % %
1. Background
b $& & & (0 %> &
?2 0 $ 7<) & *>7(C"
* & * &

"'&&

9
*

I(ll)
%#t D & $
* & -- 3.;36 -../
# & & )
&
0% & 2 0 &%
% -(Il

7C



CS374 Fall 2006 Lecture 4, 10/05/06
RNA secondary structure prediction and runtime optimization
Lecturer: Greg Goldgof Scribe: Chuan Sheng Foo

RNA secondary structure
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Non-coding RNA
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2. CONTRAfold: Probabilistic RNA folding

Overview of the algorithm
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Details of the algorithm
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Performance of CONTRAfold
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3. Other RNA folding methods: Physics-based models and Stochastic
Context Free Grammars
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Advantages of CONTRAfold over these other approaches
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4. How RNA folding is done from an algorithmic perspective

The Nussinov folding algorithm
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6. Genome-wide “accessible” motif detection

What is an RNA regulatory motif?
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How do Wexler et al. detect regulatory motifs?
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Results obtained by applying the two-stage process
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Table 1. Motifs potentially regulating mRNA translations. The accessible substring criterion was
applied with window size 10 and 6 = 2K cal. The average ribosomal density without the motif
was computed based on ~ 5000 different genes.

Motit Number Average density Average density p-value confinedto p-valuein any Hypothesized

of occurrences with the motif  without the motif accessible substrings substring function
ACASACT 14 1.7 0.7 10~"° 10~ Translation enhancer
AGSNNK 1292 0.6 0.7 107 1077 Translation repressor

Table 2. Motifs potentially regulating mRNA degradations. The first 3 columns refer to the case
of accessible substring with window size 10 and 6 = 2K cal. The average half life without the
motif was computed based on ~ 5000 different genes.

Motif Number Average half-life Average half-life p-value confined to  p-value in any Hypothesized
of occurrences with the motif  without the motif accessible substrings substring function
AGCKTTA 24 26.54 15.46 4.83.10~ 1 0.0083 Stabilizer
GGGCYTR 5 57.75 15.5 2.76 - 10— 0.0081 Stabilizer
ACMGCGT 4 42.75 15.49 4.84-10~" 0.01198 Stabilizer
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Fig.4. miR-161 and it’s p-values in different plant tissues. The accessible substring criterion was
applied with window size 25 and 6 = 6K cal.
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