Supplementary material - SCARNA:Fast and
Accurate Structural Alignment of RNA
Seqguences by Matching Fixed-length Stem
Fragments



1 Incremental scoresfor adjacent matchesof stem com-
ponents

The scores§r(X;), 05(X;) andd.(X;), are used, when stem components are con-
tinuous match. When two stem components match continuotisly must be 1-
continuous. So, the match scorés(X;), 6;(X;) andd.(X;), are computed for
incremental region as substitution score, stacking enangyconfidence score respec-
tively(see fig.1).
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Fig. 1: The match scores for 1-continuous stem compongntX;), d,(X;) and
d.(X;), are computed for the incremental base pair of stem compemrefored by
blue, because the match scorgs, j), for the stem components colored by r€d, 5)
have computed as other than the case of 1-continuous match.



2 Thecommand line optionsfor other tools

The command line options for alignment tools used by contfmrtal experiments on
the benchmark dataset of tRNAs(See Section3.1) are list&hodner et al. [1]. Others
on other benchmark dataset(See Section 3.2 and 4.2) ae distthe following.

Tool Command
Foldalign2.0| ./foldalign -global filename
clustalw Jclustalw filename
carnac Jcarnac filename
Table 1:
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Fig. 2: SPS(left) and SCl(right) as functions of the seqeddentity for the dataset of
58S ribosomal RNA which has the Rfam number of RFO0001.
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Fig. 3: SPS(left) and SCI(right) as functions of the seqeddentity for the dataset of

5.8S ribosomal RNA which has Rfam number of RF00002.
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Fig. 4: SPS(left) and SCI(right) as functions of the seqeddentity for the dataset of
Hammerhead ribozyme which has the Rfam number of RFO0008.
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Fig. 5: The number of stem components as function of the kenfjsequence when
base pairs, which have more than 0.0001 probability on bais@g probability matrix,
are selected. The data are Non-protein coding transcriicid H-Inv DB. The w#
indicates the length of stem components.
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Fig. 6: Execution time of some parts of SCARNA. Red line(S®¥ shows all ex-
ecution time of SCARNA. Green line(SCARNA alignment stepdws the execution
time of SCS alignment and nucleotide alignment, whict{&?)(n:sequence length)
in time. Blue line(SCARNA comp BPPM) shows the computatidimae of Base Pair-
ing Probability Matrices of two sequences, whiclig?)(n:sequence length) in time.
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Fig. 7: Comparison between SCARNA and CARNAC concerningsdary structure
prediction. The percentage of stems is more ®&{f and less than0%. The figure
shows the accuracy of SCARNA for common secondary strugitegdiction outper-
formes that of CARNAC and the SCARNA's nucleotide alignmieritased on accurate
secondary structure prediction.

X90572. 1/ 1000- 1062 CUACUCUUGUACAGAAUGGUAAGCACGUGUAGUAGGAGGUACAAGCAACCCUAUUGCAUAUUA
AF353511. 1/ 27820- 27882 UUGGUCUUGCACACAACGGUAAGCCAGUGGUAAUGUCAGUGCAAGAAGGAUAUUACCAUAGCA
Reference structure ... [[[[[[[[-- - vvvnnn. COCCCCCCCe-T1111111 -0 - -
SCARNA prediction —  ...... COOOOL- oo CCCCCCCCCC- - 111111+ - ))))))))))

AJ309877. 1/ 318- 405  GUGGECOGGECAUGGBUCCCAGCCUCCUCGUUGEOGC0GGECOGEGECAACAUUCCGAGRGG- ACCGUCCCUCGGUAAUGGOGAAUGGGACCCA
X77627.1/679-767  AUGGCCGRCAUGEUCCCAGCCUCCUCGCUGECGOCGEECUGEECAACAUUCOGAGREGEGACCEUCCCUCERUAAUGGCGAAUGEGA
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Fig. 8: Pseudoknot structure prediction of SCARNA for Caqk3(top) and HDV
ribozyme(bottom) in PseudoBase.



Fig. 9: Web output for Pseudoknot structure prediction ofdda pk3(left) and HDV
ribozyme(right).
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