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Secondary Structure Prediction of RNA
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7(1,j) : maxmum probability of
(xi, ... xj) is parsed by S S = Sx
S = XSy
S=3SS

(i +1,7) + log p(x;S);

v(i,j — 1) + log p(Sz;);
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Sankoff (1985)
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-SGARNA
Stem Candidate Aligner for RNA

For each nucleotide sequences,
— Extract stem candidates of a fixed length

— Decompose each stem candidates into two parts:
5 and 3’ stem component (left SC and right SC)

— Sort all SCs as a sequence by their positions

Pairwise alignment DP of SCSs

Remove inconsistent stem matches

Construct backbone of common secondary structure
Alignment of remaining nucleotide



261666e609€1ee156H20926026e32616921008106622090

10 0
gcaccggctaactccgtgecageagecgeggtaatacggaggatge

Stem Candidates

20 30 4

/

/
/

S

/

Z

Base-pairing probabilities are
calculated by McCaskill’s
algorithm.

Base pairs of low probabilities
are not used



Stem fragments of a fixed length

Stem candidates longer than the fixed length
IS treated as continuous stem fragments
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-SGARNA
Stem Candidate Aligner for RNA

For each nucleotide sequences,
— Extract stem candidates of a fixed length

— Decompose each stem candidates into two parts:
5” and 3’ stem component (left SC and right SC)

— Sort all SCs as a sequence by their positions

Pairwise alignment DP of SCSs

Remove inconsistent stem matches

Construct backbone of common secondary structure
Alignment of remaining nucleotide
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Stem Candidate Aligner for RNA

For each nucleotide sequences,
— Extract stem candidates of a fixed length

— Decompose each stem candidates into two parts:
5 and 3’ stem component (left SC and right SC)

— Sort all SCs as a sequence by their positions

Pairwise alignment DP of SCSs

Remove inconsistent stem matches

Construct backbone of common secondary structure
Alignment of remaining nucleotide



Stem Component Sequence (SCS)
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-SGARNA
Stem Candidate Aligner for RNA

For each nucleotide sequences,
— Extract stem candidates of a fixed length

— Decompose each stem candidates into two parts:
5 and 3’ stem component (left SC and right SC)

— Sort all SCs as a sequence by their positions

Pairwise alignment DP of SCSs

Remove inconsistent stem matches

Construct backbone of common secondary structure
Alignment of remaining nucleotide



Relations of two stem fragments
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Left-right consistency
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Dependencies in DP of SCSs
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Computational Time
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Scarna web server
http://www.scarna.org
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Folding Structure
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Hit 2 v | Display Mode |FNA structure Only *  Show Psedoknotes |:|
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Stem Candidate Aligner for RNA
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