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General presentation

The increasing number of ncRNA discovered since 2000 and the lack of user friendly tools for finding and annotating them, have made necessary to propose to biologists an In
silico environment allowing structural and functional annotations of these molecules. For the purpose, RNAspace is developed as a collaborative and open software allowing to:

* run a variety of non-protein-coding RNA (ncRNA) gene finders in an integrated environment,
« explore computed results with dedicated tools for comparison, visualization, alignment and edition of putative ncCRNAS
« and export them in various formats (FASTA, GFF, RNAML).

The platform is developed both as a web site rnaspace.org (with limitations on analyzed sequence size and execution time), and for local installation with user authentication.
It Is written In Python language using CherryPy web framework (see cherrypy.org) and Cheetah template engine (see cheetahtemplate.org).
Acknowledgements: This work was founded by RNG (Réseau National des Génopoles), french network of Genomic Centers.

Main workflow

Gene finders are organized into 3 categories containing respectively:
 known RNA based gene finders including
() sequence homology search tools (BLAST[1], YASS[2]) on ncRNA databases (Rfam[3], fRNAdDb[4]),
(i) general purpose RNA motif search tools (darn![5], Erpin[6]),
(i) specialized search tools (RNAmmer[7] for ribosomal RNAs, tRNAscan_SE[8] for transfer RNAS)
 comparative analysis gene finders (an ad hoc pipeline has been implemented based on BLAST or YASS
for similarities search and caRNACc[9] or RNAz[10] for consensus structure inference),
« ab initio gene finders (Just one based on detection of atypical GC% regions).

1. Enter genomic sequence(s) _ /
2. Predict ncRNAs
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ic sequence(s) to upload with their attached caracteristics. For a same organism and replicon, a multifasta file can be uploaded. For different
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- rganisms, it is necessary to upload each sequence with its caracte one after the other, Known RHNAS - -
3 1 Remari:: There is a global limitation of 35.0 Mo for the uploaded sequences. Paral I I et rl Ze g en e fl n d er
15 |- [] BLAST (sequence homology) [?] Database: test_db ﬂ parame tars
L]
1  darn (RNA mokif search) [?7] Descriptor: All [domain] ﬂ
Upload sequence(s) Example: Load example of sequence. - r 1
i ile: RMA : ialized) [? ) : I )
Sequence name: ampl Upload sequence(s) in FASTA format from a file: [+ mmer  (specialized) [?] parame ters YASS settings
Domain: bacteria j PR [ tRNAscan- SE  (specialized) [?] parameters
. Filter low complexity regions in the queary sequence E:I-ws ® no
Or paste it here: [[] ¥ASS  (segquance homelogy) [?] Database: test_db ﬂ parameters . = .
u e n Ce ichi ; - Query strands ® poth U forward ) reverse
=Sample sequence Escherichia coli str. K-12 substr. MG1655 415641 74256417 Seed pattern(s)
Optional information: _H#@- T
P CTGTGAGCAA'I_I'ATCAGTCAGAATGC'I_I'GATAGGGATAATCG'ITCATFGCTA'ITCTAC- = parative Analysis C#"match, "@ match or transition, "_" joker, " "seed separator) HiHH - HE-HE DR - H -
AT AT GAACTAT TG AT O GAG AT GATAATGAATATTICGTGATCTTIGAG o I .
Species: E.coli CTGGTGGCATTGGCTGAACACCGCCATITICGGLGIGLGGOAGATICCTGCCACGT Seed hit criterion single ® double
] A A G T TAG GG G CAAA T TC G TAAGE TG GAAGATGAGCTGGGEGTGATETT 1. Select a set of organisms (at most four) Match/transversion/transition/undetermined symbol scores 5,-4,-3,-4
Strain: K1z GAGCGGACCAGCCGTAAAGTGTTGTTCACCCAGGCGGGAATGCTGCTGGTGGATCE _ . Gap cost opening 18 B
; . CoTAC TG T G T AT CAAAGTCC T TAAAGAGATGGCAAGC CAGCAGGGLGE iSelect an organism i .
Replicon: Chromosome Gap cost extension -4
| » -value thresho )
| = Escherichia_ferguseonii_ATCC_35469 [2 species] remove I
Clear Upload this sequence r )
Save parameters Cancel Default Values | O
2. Define your comparative analysis method
sample 100001 bacteria E.coli K1z Chromosome Sample sequence Escherichia coli str. K-12 substr, MG1655 4156417:4256417 Seguence alignment Sequence aggegation Structure inference I
[ ) ) ) ® plast [2] parame ters ® att-varaph parame ters ® carnAC [2] parame ters
Email address (multiple addresses splited by a coma) bmit astls varap :
\ e yass [2] parameters [#] 0 RHAZ [7] parametars
RNAspace.org
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| cambine predictions  Fun
Home
Results for job 000043a1bfed4Zad: 14 BEMAS found (run rol; 14 RNAS) I
Gene finder(s) 1] ¥ Seq
Z RMNAs blast/matt-ygraph/CARNAC rol sample 100001 nt bacteria E.coli C
&6 RMNAs tRMAscan- SE rol
E NRA- 00000 DRA e e i ,
RNAspace.org
RM& predictions may be explored using the below dynamic filtering capabilities to update the following table... click for +/- ... The non-coding RNA annotation platform
Field Operator Yalue
Criterium j Comparison j Give value Add/Update
Predictions 1 - 14 of 14 Display Terse set j Show 20 j P
opt
sample 165_rRMNA 8273 9802 1530 + E.coli bacteria Chromosome RMAMMer I G TATCACGCAACGCGTGATAAGT cGT | RNASp ace. Org
. ' CTTECTEETITETGAGTGARAGTCGCCEACE The non-coding RNA annotation platform
sample tRNA-Glu a979 10054 76 + E.coli bacteria Chromosome tRMNAscan- SE
sample 23s_rRNA 10250 13151 2902 + E.coli  bacteria Chromosome RNAMM A
sample Ss_rRNA 13248 13362 115 + E.coli bacteria Chromosome RMNAMM
.k sample tRMA-Thr 16995 17070 76 + E.coli bacteria Chromosome tRMAscan- SE T
.a\ sample tRMNA-Tyr 17079 17163 85 + E.coli bacteria Chromosome tRMNAscan- SE
2 ’ sample tRMA-Gly 17280 17354 75 + E.coli bacteria Chromosome tRMNAscan- SE F
= /‘ (] ooo0023 sample tRMA-Thr 17361 17436 76 + E.coli bacteria Chromosome tRMAscan- SE
.;17: - & N [] ooo0021 sample 16s_rRNA 49761 51290 1530 + E.coli bacteria Chromosome RMAMM O
A & . [J] ooo0018 sample tRMA-Glu 51381 51456 76 + E.coli bacteria Chromosome tRMAscan- SE
[l oooo1s6 sample 23s_rRNA 51652 54553 Z90Z + E.coli bacteria Chromosome RMAMM
[l oooo2e sample 55_rRMNA 54651 54765 115 + E.coli bacteria Chromosome RMAMMEer ) i R
[l ooooos sample Unknown 77022 7712z 101 . E.coli bacteria Chromosome [blast/matt-ygraph/CA...] r - o ) ve di 20018 e
nda -Eur k @ directl’ | consensus  AGGGGACGCCA
:'“"".' (] oo0007 sample Unknown 86698 86834 137 E.coli bacteria  Chromosome [blast/matt-ygraph/CA...] r uemr ' S I (N M
.- [ | is structure in the preview page e | ecom7 GO CCCE B0 OGO GOOEE.
| . with selected predictions: L  Edit... j El analyse... j (a2l Export j A, | | With all predictions: [= EXPORT... || “AddThiS Suerireiin the previeN ng cwoore (LI OO e -
———| | consensus L0 AP A PP Looneeeeee. .. N I AP [RRARI
- L S BUCCCCUUCGUCUAGAGGCCCAGGACACCGCCCUUUCACGGLGGUAACAGGGGUUCGAALUCCCCY
) NA consensus “HH;
ccccccccc
n Page 1 of1l
3 EXp lore and eXPOo 't P utative ncRNAS R
.
Comments and remarks: contact@r
Dynamic exploration (sorting and filtering) of putative ncRNAs found on the genomic sequence [ |
[ ]
Additional information can be computed and/or visualized on line (e.g., secondary structure, Visuali RNA -
ISuallze ncC S on genomic sequence
alignment of predictions), saved and stored. (using CGview, see wishart.biology.ualberta.ca/cgview)
It Is also possible to edit and to delete any putative ncRNA.
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