
SNOBOARD

Stephanie Kehr, Sebastian Bartschat

Bioinformatics
University of Leipzig

Bled, Slovenia, 2010



SNORNAS

SNORNAS

CD-box: guide methylation of target RNA
H/ACA-box: guide pseudouridylation of target RNA
scaRNAs: hybrid of H/ACA and C/D domains



SNORNAS

MOTIVATION

snoRNA with microRNA most often newly detected ncRNA

pseudouridylation and methylation are highly abundant
post-transcriptional modifications

guide modifications in rRNA, snRNA, tRNA and some mRNAs

precursors of microRNAs

orphan snoRNAs with unknown function

⇒ snoRNA set which is as complete as possible to get further insights
into snoRNAs and their evolution



SNORNAS

STARTINGPOINT

human, chicken, platypus, rhesus,
C.elegans

try to find homologs and paralogs
among metazoan

name conflicts

paralogs and families??
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SNOBOARD-DATABASE

HOMOLOGY



PIPELINE



PIPELINE

BLAST-SEARCH

stepwise approach using all paralogs

best blasthit as anchor for cutoff values

decrease penalties for mismatches, gap opening and gap
extensions

Alternatives:

christian’s chainer

infernal search runs



PIPELINE

BOX-FILTER
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PIPELINE

STRUCTURE

fold single sequences with RNAsubopt

fold alignments with RNAalifold
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PIPELINE

GENOMIC ORGANISATION & HOSTGENE

known gene annotation from UCSC and ENSEMBL
in vertebrata mostly located in introns
recognize evolutionary events like intron or hostgene switches
problem alternative splicing



PIPELINE

TARGET PREDICTION

HACA: RNAsnoop for each hairpin
apply svm to evaluate results
CD: compute RNAduplex for 15nts upstream of D and D’-box
use acessibility-profiles of target RNAs by RNAup

SNORA13-hairpin1
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PIPELINE

TARGET PREDICTION

RNAsnoop for the alignment
identify recombination and separation
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<<<<<<|.<<<<<<<<&.(((>>>>>>>>((((((((...(((...(....).)))))))).)))>>>>>>...)))..
M_mulatta_18S TTTGACTCAACACGGG&CGCCTTTGTGTTGCCCATTC...ACTTTTGGAAACTAGTGGATGTGGTGTCAAAAAAGGCGA 79
M_domestica_18S TTTGACTCAACACGGG&TGCCTTTGTGTTGCCCATTC...TTTTTTGGAAACTTGCGAATGTGGTGTCAAAAAAAGCAG 79
O_anatinus_18S TTTGACTCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACT.TTGGAAACTAGTGAATGTGGTGTCAAAAAAGGCGT 79
L_africana_18S TTTGACTCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACT.TTTGAAACTAGTGAATGTGGTGTCAAAAAAGGCGC 79
S_araneus_18S TTTGACTCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACT.TTGGAAACTAGTGGATGTGGTGTCAAAAAAGGCTC 79
E_caballus_18S TTTGACTCAACACGGG&GGCCTTTGTGTTGCCCGTTC...GCTTTCGGAAACTAGTGAACGTGGTGTCAAAAAAGGCGC 79
O_garnetti_18S TTTGACTCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACT.TTGGAAACTAGTGAATGTGGTGTCAAAAAAGGCGT 79
B_taurus_18S TTTGACTCAACACGGG&AGCCTTTGTGTTGCCCGTTC...ACTTTCGGAAACTAGTGAATGTGGTGTCAAAAAAGGCGT 79
C_jacchus_18S TTTGACTCAACACGGG&GCCTTTTGTGTTGCCCGTTC...ACT.TTGGCCACTGGTGCACGAGGTGTCAAAAAAGGCGC 79
P_albelii_18S UUUGACUCAACACAGG&AGCCTTTGTGTTGCCCATTC...ACT.TTGGAAACTAGTGAATGTGGTGTCAAAAAAGGCGT 79
E_europaeus_18S UUUGACUCAACACU--&AGCCTTTGTGTTGCCCATTC...ACTTTTGGTCACTAGTGAATGTGGTGTCAAAAAAGGCAT 77
P_troglodytes_18S UUUGACUCAACAUGGG&GCCTTTTGTGTTGCCCGTTC...ATTTTTGGTTACTGATGAATGTGGTGTCAAAAAAGGCGC 79
E_telfairi_18S UUUGACUCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACT.TTGGAAACTAGTGGATGTGGTGTCAAAAAAGGCGT 79
M_musculus_18S UUUGACUCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACT.TTGGAAACTAGTGAATGTGGTGTCAAAAAAGGCGT 79
S_scrofa_18S UUUGACUCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACT.TTGGAAACTAGTGAATGTGGTGTCAAAAAAGGCGT 79
H_sapiens_18S UUUGACUCAACACGGG&CGCCTTTGTGTTGCCCATTT...ACT.TTGGAAGCTAGTGAATGTGGTGTCAAGAAAGGCGT 79
C_familiaris_18S UUUGACUCAACACGGG&AGCCTTTGTGTTGCCCATTC...ACTTTTGGCAACTAGTGAATGTGGTGTCAAAAAAGGCAA 79

.........10........20........30........40........50........60........70........

SNORA13-hairpin1 consensus target 18S-1248



PIPELINE

ALIGNMENT CONSTRUCTION

use mlocarna to compute final alignments

structural constraints

anchors constraints to align boxes



RESULTS

EXAMPLE

SNORA_13

.((((((.((.((((((((((((...(....).)))))))).)))).))..))))))...........((((.(((((...(((((...(((..................)))..)))))))))).))))........
B_taurus CGCCUUUGUGUUGCCCAUUCACUUUUGGAAACUAGUGGAUGUGGUGUCAAAAAAGGCGAACACAAAACACUUUCGCAGCUUUUUUUCCUGCCCUUGUAUUUGAUGUCUUUGGUGUAGGAGCUGCGUAAGUA-ACAUAC
C_familiaris UGCCUUUGUGUUGCCCAUUCUUUUUUGGAAACUUGCGAAUGUGGUGUCAAAAAAAGCAGAAUCUAAACACUU-UGCAGC--CUUUUCCUGUCCUUGAAUU-------UUUGGUGUAGGAGCUGUAUAAGUA-ACAGUU
C_jacchus AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGUAAAUGAAACGCUU-UGCAGC--CUUUUCCUGCCCUUAAAUUUGGUAUCUUUGGUGUAGGAGCUGCAUAAGUA-ACAGUU
E_caballus AGCCUUUGUGUUGCCCAUUCACU-UUUGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGCAAACUAAACACUU-GGCAGC--UUUUUCCUGCCCUUGAAUUUGAUAUCUUUGGUGUAGAAGCUGCAUAAGUA-ACAGUU
E_europaeus AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGGAUGUGGUGUCAAAAAAGGCUCAAAUCGAACACUU-AUCAGG--CUUUUCCUGCCUUUGAUUUUGAUGUCUUAGGCAUAGGAACUGCAUAAGUA-ACAGCA
E_telfairi GGCCUUUGUGUUGCCCAUUCACUUUCGGAAACUUGUGAAUGUGGUGUCAAAAAAGGCAUAAAUCAAAUUCUUUUGCAGC--CAUUA-CUGCCCUUGAAUUUGGUUUCUUUGGCGUAGGCGUUGCAUAAGGA-ACAGUU
H_sapiens AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGUAAAUUAAACGCUU-UGCAGC--CUUUUCCUGCCCUUAAAUUUGAUACCUUUGGUGUAGGAGCUGCAUAAGUA-ACAGUU
L_africana AGCCUUUGUGUUGCCCGUUCACUUUCGGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGUAAAUUAAACCCUU-UGCAGC--CAUUUUCUGCCCUUGAAUUUGAUUUCUUUGGUGUAGGAGCUGCGUAAGUU-ACAGUU
M_mulatta AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGUAAAUUAAACGCUU-UGCAGC--CUUUUCCUGCCCUUGAAUUUGGUAUCUUUGGUGUAGGAGCUGCAUAAGUA-ACAGUU
M_musculus AGCCUUUGUGUUGCCCAUUCACUUUUGGUCACUAGUGAAUGUGGUGUCAAAAAAGGCAUAAAUAA-AUGCUU-UGCGGC--CUUUCCUGUCCCUGGAGUUUGGUAUCUUGGGUGUACGAGCUGCAUAAGUA-ACAGUA
O_garnetti AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGGAUGUGGUGUCAAAAAAGGCGUACAUUAAAUGCUU-UGCGGC--CUUUUCCUGCCCUUAAAUCUGGUAUUUUUGGUGUAGGAGCUGCAUAAGUA-ACAGUU
P_albelii AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGUAAAUUAAACGCUU-UGCAGC--CUUUUCCGGCCCUUAAAUUUGGUAUCUUUGGUGUAGGAGCUGCAUAAGUA-ACAGUU
P_pygmaeus AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGUAAAUUAAACGCUU-UGCAGC--CUUUUCCGGCCCUUAAAUUUGGUAUCUUUGGUGUAGGAGCUGCAUAAGUA-ACAGUU
P_troglodytes AGCCUUUGUGUUGCCCAUUCACU-UUGGAAACUAGUGAAUGUGGUGUCAAAAAAGGCGUAAAUUAAACGCUU-UGCAGC--CUUUUCCUGCCCUUGAAUUUGAUAUCUUUGGUGUAGGAGCUGCGUAAGUA-ACAGUU
S_araneus CGCCUUUGUGUUGCCCAUUUACU-UUGGAAGCUAGUGAAUGUGGUGUCAAGAAAGGCGUAAAGUAAGCCCUU-GGCAGG--GUUUUCCUGCUUGUGACCCUGCUGUCUCAGGCACAGGAACUGCACAAGGA-AUAGGA
S_scrofa AGCCUUUGUGUUGCCCAUUCACUUUUGGCAACUAGUGAAUGUGGUGUCAAAAAAGGCAAAAAUCAAACACUUUUGCAGC--CUUUUACUGCCUUUGUAUUUGAUAUCUUCGGUGUAGGAGCUGCUUAAGUA-ACAGUU
S_tridecemlineat AGCCUUUGUGUUGCCCGUUCACUUUUGUAAACUAGUGAAUGUGGUGUCAAAAAAGGCACAAAUAA-AUACUU-UGCAGC--CUUUUCCUGCCCUUAAAUUUUAUAUUUUUGGUGUAGGAACUGCAUAAGUG-ACAGUU



OUTLOOK

THANK YOU

Hakim, Jana, Peter, Christian
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