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ncRNA background




RNA background

* RNA folds on itself by base pairing :

* Awith U: A-U, U-A AU CA
+ C with G : G-C, C-G &g
* Sometimes G with U : U-G, G-U AG-C
* Folding = Secondary structure 8:é
A=U

* Structure related to function : ncRNA of the G=C
same fqmily have a conserved structure CAA AAU
the family signature

* Sequence less conserved




RNA background

Different elementary motifs
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The non coding protein RNA world [ ‘_
A high diversity in size B8

* Large non coding protein RNA

* >300 nt : rRNA, Xist, H19, ...
* Genome structure & expression

* Small non coding protein RNA

* >30 nt : tRNA, snoRNA, snRNA...
* mMRNA maturation, translation

* Micro non coding protein RNA

* 18-30 nt : miIRNA, hc-siRNA, ta-siRNA, nat-siRNA, piRNA...
* PTGS, TGS, Genome stability, defense...




RNA background

Example: the tRNA family
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Mature Reviews | Microbiology

http://en.wikipedia.org/wiki/Transfer_RNA
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RNA background
Example: 16S rRNA family
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Escherichia coli
small subunit ribosomal RNA

Citation

Phylogenetic conservation superimposed onto the
Escherichia coli Small Subunit rRNA secondary structure
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Reference sequence and structure: £scherichia coli (/01625)
1.cellular organsms 2 Backeria

October 2001

Number of sequencss: 4214

Paositions with a nudaatide in more than 95% ofthe saquancas ara
shown in ana of four categodes

ACGU -88+% conserved
acqu - 90-98% consenved
« - 80-00% comsered
» - less fian 80% oonserved

Otherwise, the mgions are represented by arcs.
Arc labels indicate the upper and lower number of nucieolides
known o exist within the assocaled vaniable region.

Biue tags indcate inserions relafve f the refernce ssquence.
Inserfions that appear are:
{1} lengih 1-4in more fian 10% of sequences
{2} lengih 5 or greaterin at least ane sequence.
with format:
{Max.Length of Inseriion Perceniage of ssqs wih any leng insarson)

fiomb_utexas edu
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RNA background
Example: snRNA family
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Box C/D snoRNA Box H/ACA snoRNA
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http://biochem.ncsu.edu/faculty/maxwell/snoRNA.jpg
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RNA background
Example: miRNA family

Conservation of the sequence and
temporal expression of let-7
heterochronic regulatory RNA
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RNA background

Example
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RNA background
Example: miRNA family

MiRscan examines several features

and computes a score

The score is the sum of the evidence
scores, computed independantly for

each feature

miRNA base

pairing Distance from

‘ D, loop

§' conservation
3’ conservation

Initial pentamer

Extension of
base pairing

3-AAAA U
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base pairing =
(D.5) @
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miRNA base

paking (0.7) 3" conservation

(1.9)

5' conservation
(2.2)

Initial pentamer

(0.7)
,uL Distance from
A loop (0.6)

Lim et al, Genes and Development 2003




RNA background
Example: RFN riboswitch family
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RNA background

additional stveamriaI::)ep
stem - :
loop \\\Ag : I uKNR
~ d G
Nr /CCR 1 1 BY\R\\CKXA . . . "
UG Y EN NGA YY"y rY Capitals: invariant positions.
G R T
G "
¢ : 4 Lower case: strongly conserved positions.
c G d
A A . .
A " Uecon ¢ R G o N Dashes and stars: obligatory and facultative
NGYGGZQNC gGsYCUGA base pairs
X R
% uxg Degenerate positions:
fr,_ 6t R=AorG
A Y=CorU
1 YR K=GorU
NN B=not A
NN V =not U
PN N: any nucleotide

X: any nucleotide or deletion
From Gelfand, Paris, 2004
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Unpaired State = Structure i

K. _ [Structure i] _ -AG?/RT
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[Unpaired State]

- K=equilibrium constant giving the ratio of concentrations for folded, S,
and unfolded, U, species at equilibrium

- AG° = standard free energy difference between S and U

- R = gas constant

- T = temperature in kelvins

http://rna.urmc.rochester.edu/teaching.html




2.1 -09 -1.6 CG G U UG
l l l AGax=AG°| G C|+AG°|C A|+24C°| A A|+AG°|A C| =

ccuuuUGct Gy 2.0 keal/mol - 2.1 keal/mol + 2x(-0.9) keal/mol - 1.8 keal/mol = 7.7 keal/mol

ey
GCAAAC
AC GG]:

T T T KTN AG°paipin loop = AGinitiation (6 NuCleotides) + ,ﬁG"mﬂmh[c A

20 09 -18 +5.0 5.0 kcal/mol - 1.6 kcal/mol = 3.4 kcal/mol

AG° g = AGimpin + AG%haix = 3.4 kcal/mol - 7.7 kcal/mol = -4.3 kcal/mol

http://rna.urmc.rochester.edu/teaching.html
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NCcRNA and free energy

* It is admitted

— The right secondary structure is that minimizing the
free energy

— 18N possible secondary structures for a sequence of
length N

— For N=100 : 3x10% structures to compute

Efficient software to do that
— RNAfold (Hofacker, 2003)

http /iwww.thi.univie.ac.at/~ivo/RNA/

— Mfold (Zucker, Science, 1989)

http /Mrontend.bioinfo.rpi.edu/zukerm/export/mfold-3.html
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ncRNA background

Where are ncRNA located ?




NncRNA bac
Where are they in eucaryotes 7

Generally in non coding regions

But also in :
— Inter-ORF

— Introns
* snoRNA, miRNA, tRNA

— Coding regions
— Anti-sens of (non) coding regions
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* Generally in non coding regions
— All organisms, all families

* Butalsoin:
— Cis-reg : 5'UTR of mRNA
— Antisens of (non) coding regions




* ncRNA in the ENCODE project

http://www.nature.com/encode/threads/non-coding-rna-characterization

 ENCODE

| " - =
Home earch € ‘ Additional Research ‘ News and Comment | About | Sponsor

| |um na A thread is a way to follow a specific scientific theme that brings together relevant sections
extracted from the co-published ENCODE papers

Next-generation sequencing
for all you seek.

@ Non-coding RNA characterization

Many novel and previously known non-coding RNA species are characterized

§9 LEARN MORE in ENCODE
M In addition, we annotated 8,801 automatically derived small RNAs and 9,640 manually curated

An Integrated Encyclopedia of DNA Elements in long non-coding RNA (IncRNA) loci 1?. Comparing IncRNAs to other ENCODE data indicates




ncRNA background
Where are they in Human ?

* IncRNA

| chromatin marks have been identified for 13.9% (Derrien et al. 2012). These IncRNAs can been
further reclassified into the following locus biotypes based on their location with respect to

' protein-coding genes:

. 1. Antisense RNAs: Locus that has at least one transcripts that intersect any exon of a

protein-coding locus on the opposite strand, or published evidence of antisense regulation

of a coding gene.
2. LincRNA: Locus is intergenic non-coding RNA loci.
3. Sense overlapping: Locus contains a coding gene within an intron on the same strand.
4. Sense intronic: Locus resides within intron of a coding gene, but does not intersect any
exons on the same strand.

5. Processed transcript: Locus where non of its transcripts contain an open reading frame

{(ORF) and cannot be placed in any of the other categories because of complexity in their
structure.

In summary the IncRNAs data set in GENCODE 7 consists of 5,058 lincRNA loci, 3,214

antisense loci, 378 sense intronic loci and 230 processed transcripts loci. Manually evaluating




-+ miRNA

a Mon-coding TU with intronic iR A

I—
c Coding TU with intronic miftbA MIR-25- 93 1085

d Coding TU with exonic miRMNA niR-28 5

— _l‘\/u\/i

Mol. Cell. Bio., February 2009, vol. 10
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NncRNA annotation
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. Existing in International Repositories




-~ * The reference : Genbank

. http://www.ncbi.nIm.nih.gov/genbank/genomesubmit/

A Annotation

While annotation is optional for incomplete WGS submissions, complete genome submissions must be annotated. You can annotate the
genome yourself, following the instructions on these pages. Alternatively, you can request that your genome submission be annotated by

i NCBI's Prokaryotic Genomes Annotation Pipeline (PGAARP) that is available for genomes being submitted to GenBank. New in Dec. 2012:
Generate files for genome submission to GenBank and request PGAAP annotation in the Private Comments box during the
submission of that genome. (There is no longer a separate PGAAP submission process.)

If you annotate yourself, several features are the minimal required annotation, but there are many additional features that can be included. It
is our hope that the annotation present on any genome will evolve over time as more is known about the biology. In reviewing bacterial
genome annotation, NCBI strives to ensure that the annotation is consistent throughout the submission and when compared to other
genome submissions. We also strive to present information that is an accurate representation of the known biology. To do this we need your
help. Please pay careful attention to the annotation instructions presented here and please review all your annotation before submitting your
genome. Many genomes are annotated by automatic prediction programs and since these programs do make mistakes, it is up to all of us to
try and ensure the information being presented is as accurate as possible. A summary of the required annotation is presented below,
however please also refer to our detailed annotation instructions for our annotation expectations.

Required Annotation

1. Genes
* |ocus_tag

2. Coding regions of known proteins
* product (protein) names

3. structural RﬁAs (tRNAs and ribosomal RNAs)

structural RNAs /

rRMNA, tRNA, misc_ RNA, and ncRNA are features used to annotate the various structural RNA genes. All RNA features must include a
corresponding gene feature with a locus_ tag qualifier. Only ribosomal RNAs (rRNA) and transfer RNAs (tRNA) are required.




Genomes and ncRNA annotation

* Another reference : Ensembl

http://www.ensembl.org/info/docs/genebuild/index.html

BLAST/BLAT | BioMart | Tools | Doy

ﬁ Help & Documentation Gene Annotation
The Ensembl Annotation Process

Genome assemblies

The Genome Assemblies page gives more information on where we get our genome assemblies from, how the sequence data for these genome assemblies are structured, and how we

represent these data in Ensembl.

Protein-coding gene annotation

Protein-coding genes are automatically annotated using Ensembls genebuild pipeline. All transcripts are based on mRMNA and proteins in public scientific databases.
The human gene set is used as the GENCODE gene set. The human and mouse gene sets include all CCDS transcripts.

See the annotation aricle for more about the Ensembl genebuild pipelineg, gene names and annotation.

Low-coverage genomes are annotated using a modified pipeline which attempts to locate genes across multiple scaffolds.

More genes

The Enszembl gene set also includes automatically-annotated pseudogenes {nd non-coding BMAs. Bor human and mouse, we include annotation from IMGT for lg genes.
EST-baszed genes are predicted and displayed on the website but are not included . sne set.

Paired-end lllumina BNA-seq data have been used to generate transcript models for many species including hurman, zebrafish and pig.
Alternative Splicing

Ensembl includes automatically-annotated Altemative splicing events for model organisms.

Ermembl refesas 71 - Aprl 2013 © WTSI 7 EBI About Ensembbl | Privacy Policy | Contact Us




b
r

Genomes and ncRNA annotation

* Another reference : Ensembl
http://www.ensembl.org/info/docs/genebuild/ncrna.html

BLAST/BLAT | BioMar | Tools | Do glp & D or Shog 1 @ - Search all species

a Help & Documentation Gene Annotation Annotation of Non-Coding RNAs
Annotation of Non-Coding RNAs

Non-coding RNA Overview

Non-coding RMAs (ncRMAs) are involved in many biological processes and are increasingly seen as important. As is the case with proteins, it is the overall structure of the malecule which imparts function. Howewver, while similar protein
structures are often reflected in a conserved amino acid sequence, sequences underying RMA secondary structure are very vanable; this makes ncRNAs difficult to detect using sequence alone.

Because of this, we use a variety of technigues to detect ncRMAs. First, a combination of sensitive BLAST searches are used to identify likely targets, then a covariance model search is used to measure the probability that the targets can
fold into the structures required. Other ncRMAs are added as part of the raw compute stage.

The following non-coding RNA gene types are annotated, along with pseudogenes

tRMA
transfer RMNA

Mt-tRMNA
transfer RNA located in the mitochondrial genome

rRNA
ribosomal RMA

scRNA
small cytoplasmic RMA

snRNA
small nuclear RNA

snoRMNA

small nucleolar RNA
miRMA

micro RMA precursors

misc_RMA
miscellaneous other RMNA

lincRNA
Long intergenic non-coding RMAs




* Another reference : Ensembl

http://www.ensembl.org/info/docs/genebuild/ncrna.html

Annotation Details

Mozt neRNAs are annotated by aligning genomic sequence against BEAM using BLASTH. The BLAST hits are clustered and fitersd by E value and are uzed to seed Infemal searches of the
locus with the comesponding RFAM covanance models. The purpose of this is to reduce the search space required, as to scan the entire genome with all the RFAM covarance models would
be extremely CPLHntensive. The resulting BLAST hits are then used as supporting evidence for ncEMA genes.

miRMAs are predicted by BLASTN of genomic sequence slices against miBBase sequences. All species are used. The BLAST hits are clustered and fitered by E value and the aligned
genomic sequence is then checked for possinle secondary structure uzing RNAFok. If evidence is found that the genomic sequence could form a stable hairpin structure, the locus is used to
create a miRNA gene model. The resulting BLAST hit is used as supporting evidence for the miRNA gene.

Mote: The miRMA identifier and name are only associated to the resulting Ensembl miBNA i they are of the same species.

tRMAs are annotated az part of the raw computs process using (RMAscan-SE.

lincRMA (Long intergenic non-cading RMAs) Ensembl gene annotation, cOMA alignments and chromatin-state map data from the Ensemil regulatary build are used to predict lincRNAz far
human and mouze. We do not import the lincRMAS identified by Guttman et al [1], but their publication guided us to our cument approach for automatically annotating lincRMAs. First, regions of
chromatin methylation (H3K4me3d and HIK36me3) outside known protein-coding loci are dentified. Mext, cONAs which overap with H3K4me3 or HIK36me3 features are identified as
candidate lincRNAs. A final evaluation step investigates if each candidate lincRMA has any protein-coding potential. Any candidate lincRNA containing a substantial open reading frame (ORF)
covering 35% ormare of its length and containing PFAM/tigfam protein domains will be rejected. Candidate lincRMAS that pass the final evaluation step are included in the human or mouse
gene set az lincRNA genes.

!




Single species data

Popular species are listed first. You can customise this list via our home page.

* Another reference : Ensembl
http://Iwww.ensembl.org/info/data/ftp/index.html

e 10 j entries
* Species

Y Human

Homo sapiens
Y Mouse

Mus musculus

Y Zebralish
Danio rerio

Alpaca
Vicugna pacos

Anole lizard

Anolis carolinensis
Armadillo

Dasypus novemcinctus

Bushbaby
Otolemur gamettii
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ncRNA prediction

Versus

Coding RNA prediction




* Not predicted by gene prediction tools

* No specific signal (start, stop, splicing sites...)
* Multiple location (intergenic, intronic, coding, antisens) |
* Variable size

* No strong sequence conservation in general

* A variety of existing approaches not always
easy to integrate

* Known family: Homology prediction
* New family: De novo prediction




The non coding protein RNA world

* Protein Approaches
- Statistically biased (codon triplets)
- Open Reading Frames

* hcRNA Approaches
- High CG content (hyperthermophiles archaea)
- Orphan promoter/Terminator identification

(bacteria)




~ * Proteins
- BLAST, Sequence Alignment (DP)

- Genes that code for proteins are conserved across
genomes (e.g. low rate of mutation)

* hcRNA

- Low sequence conservation
- Secondary structure usually conserved

- Alignment scoring based on structure can be
Imperative
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NncRNA annotation

NcRNA databases




~ * Generalist databases
- No organism specificity
- No family specificity

* Specific databases

- Groups of organisms : Plants, Animals, Human...

- NncRNA families: rRNA, tRNA, miRNA, shRNA,
SnoRNA, tmRNA...

- Both




Generalist databases

* RFAM

* NonCode
* RNAdb

* fRNAdb

* NCRNA



http://www.sanger.ac.uk/Software/Rfam/
http://noncode.bioinfo.org.cn/index4.htm
http://jsm-research.imb.uq.edu.au/rnadb/
http://www.ncrna.org/frnadb/
http://biobases.ibch.poznan.pl/ncRNA/
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%= Rfam: Home page

» o |@ rfam.sanger.ac.uk - @) (B~ rfam Qal £y
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Rfam 11.0 (August 2012, 2208 families)

The Rfam database is a collection of RNA families, each represented by multiple sequence alignments,
consensus secondary structures and covariance models (CMs). More...

QUICK LINKS YOU CAN FIND DATA IN RFAM IN VARIOUS WAYS...

SEQUENCE SEARCH

Analyze your RNA sequence for Rfam matches

VIEW AN RFAM FAMILY
VIEW AN RFAM CLAN
KEYWORD SEARCH
TAXONOMY SEARCH
JUMP TO

View Rfam family annotation and alignments
View Rfam clan details
Query Rfam by keywords

Fetch families or sequences by NCBI taxonomy

Enter any type of accession or ID to jump to the page for a Rfam family, sequence
or genome

Or view the help pages for more information

-
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0-9 A|lB||C||D |E|F |G| H|I|J |K|L|M||NO|P | Q| RS T WU |V I WXY..:Z

23S-methyl
55 _rRNA

5_8S_rRNA
6C
6S
6S-Flavo
7SK

ACAS59

ACAG4

N N " N Average _ Sequence " N
- Accession> Type - Seed> Full = length © identity = Description -
(%)

RF01065 Cis-reg; 19 590 100.70 59.00 23S methyl RNA motif

RFO0001 Gene; rRNA; 712 229,497 116.60 60.00 5S ribosomal RNA

RFO0002 Gene; rRNA; 61 375,612 152.20 69.00 5.8S ribosomal RNA

RF01066 Cis-reg; 20 150 75.50 73.00 6C RNA

RFO0013 Gene; 153 3,521 180.30 45.00 6S / SsrS RNA

RF01685 Gene; sRNA; 89 131 108.40 68.00 6S-Flavo RNA

RF00100 Gene; a5 21,885 322.20 83.00 7SK RNA

RF01293 snoi‘irf;; ERRckftiox; 3 a7 154.30 73.00 Small nucleolar RNA ACAS9

RF01225 (Eemep ALY 30 334 127.60 76.00 Small nucleclar RNA ACAG64

HELP e m
Browse all 2208 Rfam fam

ies

The table may be sorted by clicking on the column titles, or restored to the original order
here. Please note that sorting large tables can be slow. Go back to the browse index.

snoRMNA; HACA-box;
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Browse all Rfam genomes
Rfam covers a total of 3110 genomes. The table may be sorted by clicking on the column

titles, or restored to the original order here. Please note that sorting large tables can be
slow. Go back to the browse index.

A | B||C|/|ID|I|E||F||G|H|I||JIIK|LIM|N||OIP Q|R||IS|T||U|V W X Y|Z

Species name = Kingdom=% Familiess Regionss Genome sizes
'Nostoc azollae' 0708 Bacteria 19 78 5,354,700
Abelson murine leukemia virus Viruses 1 1 5,894

Acanthamoeba castellanii mamavirus Viruses 1 3 1,191,693
Acanthamoeba polyphaga mimivirus Viruses 1 3 1,181,404

Acanthocystis turfacea Chlorella virus 1 Viruses 1 12 288,047
Acaryochloris marina MBIC11017 Bacteria 18 92 6,503,724
Acetobacter pasteurianus IFO 3283-01 Bacteria 16 92 2,907,495
Acetobacter pasteurianus IFO 3283-01-42C Bacteria 16 85 2,815,241
Acetobacter pasteurianus IFO 3283-03 Bacteria 16 92 2,907,287
Acetobacter pasteurianus IFO 3283-07 Bacteria 16 92 2,906,044

Acetobacter pasteurianus IFO 3283-12 Bacteria 16 92 2,904,624
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Genome: Triticum aestivum (bread wheat) s SE5E i

NCBI taxonomy ID: 4565 1 sequence 1 species 0 structures
=Y Chromosomes
| Chromosomes

This section shows a chromosome-by-chromosome breakdown of the genome. This genome has EMBL accessionst?. Each row shows the
details of a particular chromosome. You can see information about the families found on that chromosome by clicking the "Show" button at the

Jump to... end of the row.
S CEs m EMBL S Family Download GFF Show all
- Description Length - "
accession count file regions
Triticum aestivum chromosome 3B-specific BAC library,
EN645450.18 o 1 1h 1,266,078 30 Download (Show |

Comments or questions on the site? Send a mail to rfam-help@sanger.ac.uk. Our cookie policy.
The Wellcome Trust
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Genome: Triticum aestivum (bread wheat)

NCBI taxonomy ID: 4565

Gy Chromosomes

Chromosomes

This section shows a chromesome-by-chromesome breakdown of the genome. This genome has EMBL accessionst. Each row shows the details of a particular chromesome. You can see information about the
families found on that chromosome by clicking the "Show" button at the end of the row.

Jump to...
’Wm EMBL accession Description Length Family count Download GFF file Show all regions
FN645450.1& Triticum aestivum chromosome 3B-specific BAC library, contig ctg0011b 1,266,078 30 Download
Family Start End '::r’g
MIR1122 15,164 15,256 81.00
55 rRNA 581,112 581,186 25.44
55 rRNA 581,221 581,312 28.57
RMA 657,418 657,344  58.30
LRNA 658,128 658,025 25.55
HRNA 661,702 661,629 59.90
TRNA 674,444 674,530 48.00
Intron gpll 676,664 676,788 45.26
Intron gpll 677,993 678,114 32.34
Intron gpll 679,446 679,578 41.06
Intron gpll 681,388 681,521 46.77
Intron gpll 683,873 683,946 52.03
Intron gpll 686,204 686,282 54.78
tRNA 694,524 694,595 58.85
LRNA 695,300 695,227  63.61
RNA 696,004 696,077 62.32
LRNA 742,744 742,673 46.43
tRNA 804,767 804,696 46.85
Plant U3 B98,830 898,694 98.41
RNA 907,724 907,653  39.28
LRMA 950,362 950,433 52.30
MIR1122 985,184 985,308 80.97
MIR1122 1,043,280 1,043,166 91.01
LRNA 1,096,147 1,096,076 52.30
tRNA 1,101,627 1,101,556 52.30
55 RNA 1,105,304 1,105,390 26.79
55 rRNA 1,105,430 1,105,521 28.57
MIR1122 1,196,181 1,196,315 B85.81
MIR1122 1,220,853 1,220,719 83.62
IRES L-myc 1,256,838 1,256,680 39.66

Comments or questions on the ste? Send a mail to rfam-helpmsanger.ac.uk. our cookie policy
The wellcome Trust
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RINAdADL ’
un onal

A comprehensive non-coding RMNA sequence database ver. 3.4

fTRNAdD Is Web Service (SOAP. REST) Ready.

Total: 510,055 entries

Q& ©

Catalog Blast Download Help

Please input some query keywords for retrieving RMNAs via simple text search e.g. "miRMNA" or "snoRMNA".
Try add diseaseftissue name to make your search more specific e.g. "miRNA oncogene”.
Or can be more specific e.g. "miRNA oncogene human™.

= submit I@
The icons used in this page are a par of Tango Desktop Project[@ created by Tango Desktop Project
which are available under CC BY-SA License[#].

This site uses Yahoo! User Interface Library (Y UI)E which is available under BSD License[3].

@ 0 " 9 fRMNAdD is icensed under a Crealive Commons #&5-JF 2 ¥F-2 372 F 2.1 B License.
Based on a work at www.nocma.org.
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[ @ www.ncrna.org/frnadb/catalog_length

i~ frnadb
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= sRNAMap: Small Nonc...

»

*Top =Catalog Blast

+Download ncma.org

= Help

|fRNAdb: :Catalog::Datasource

= Length

= Datasource

= Sequence Ontology.
= Taxonom

= MicroAray

= Transcription Factor
Binding Sites

= OMIM

= Disease

= Anatomy

= Biological Process
= Molecular Function
= Cellular Component

= RNA Name

Datasource @

which are available under CC BY-SA License

Datasource fRNAdD Ids
BNAdb@ 289.317
Rfam@ 108.043
Gene O 102,130
miRBaselsl 5.912
NONCODE! 5.511
Hdnvitational = 2,149
snoRNA-L BME-dbial 359
European ribosomal RNAF 44
The icons used in this page are a part of Tanga Deskiop Project[3 created by Tanga Desktop Project

jried:) JE]
This site uses Yahoo! User Interface Library (YU which is available under BSD License (7]

“Top =Catalog =Blast Download :-ncma.org =Help
|fRNAdb: :Catalog::Length
= Length Length @
= Datasource Length Range 'R::?b
= Sequence Ontology 10000- nt 22
Leng
1000-9999 nt 28.509
= Taxonom
Medi 500-999 nt 6.615
um
= MicroArray 200-498 nt 32.715
= Transcription Factor Small 100-199 nt 69.502
mal
Binding Sites 24-99 nt 264,208
= OMIM Micro -23nt 108.464
The icons used in this page are a part of Tango Desklop Proiect 7] created by Tango Desklop Project
Di which are available under CC BY-SA License !
o Disease “This site uses Yahoo! User Interface Library (YUI) which is available under BSD License (7l
= Anatomy

Biological Process
Moalecular Function
Cellular Compaenent

ENA Name
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Latest miRBase blog posts miRNA count: 21264 entries

Website at risk, Tues 19th March Bam-9am GMT By zam (March 12, 2013) Release 19: August 2012

The miRBase website may be intemmittently inaccessible from Bam-9am GMT on Tuesday 19th March, and all day on Saturday
23rd March, while some network and electrical maintenance is camied out. Apologies for any in [ 5

miRBase web site down time, Oct 22nd-23rd By sam (October 17, 2012)

Essential network and electrical work in our server room work means that the web site is at risk of intermittent down time on
Monday 22nd and Tuesday 23rd Oclober. Apologies for any inconvenience.

Search by miRNA name or keyword

Go Example

miRBase: the microRNA database Download published miRNA data
. . . . Download page | ETP site
miRBase provides the following services:

This site is featured in:

= The miRBase database is a searchable database of published miRNA sequences and annotation.
Each entry in the miRBase Sequence database represents a predicted hairpin portion of a miRNA NetWatch - Science 303:1741 (2004)
transcript (termed mir in the database), with information on the location and sequence of the mature Highlights. Web watch - Nature Reviews
miRMA sequence (termed miR). Both hairpin and mature sequences are available for searching and Genetics 5:244 (2004)
browsing, and entries can also be retrieved by name, keyword, references and annotation. All
sequence and annctation data are also available for download.

+ The miRBase Registry provides miRNA gene hunters with unique names for novel miRNA genes prior to publication of results. Visit the help pages
for more information about the naming service.

To receive email notification of data updates and feature changes please subscribe to the miRBase announcements mailing list. Any queries about the
website or naming service should be directed at mirbase@manchesterac.uk.

miRBase is hosted and maintained in the Faculty of Life Sciences at the University of Manchester with funding from the EESRC, and was previously
hosted and supported by the Wellcome Trust Sanger Institute.
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Home [ Search || Browse [§ Help [| Download | Blog Submit

Triticum aestivum miRNAs (42 sequences)

[Strana [Foton]

lae-MIR136 MI0O016450

tae-MIR159a MIOOOEITO CAT31881 258 434 + (]
lae-MIR159b MIOOOE1T1 CA484819 231 483 + |
tae-MIR160 MIODOEIT2 C.JE41547 388 535 + ]
lae-MIR164 MIOOOE1T3 CATO4421 8 163 + ]
tae-MIR167a MIODOE174 CK200908 358 465 + ]
tae-MIR167b MIOD16456 CK2098869 362 4951 + ]
tae-MIR171a MIOOOE1TS CD910903 77 208 + (]
tae-MIR171b MIOD1E6468 BJ275219 329 466 - ]
tae-MIR319 MIO016453 CA483044 88 208 - (]
tae-MIR395a MIOD16463 CW763592 90 166 + ]

tae-MIR395b MIO01E6464 (]
tae-MIR398 MIOD16466 TA109388_ 4565 60 179 + ]
tae-MIR399 MIODOE17E TAO93688 4565 77 202 +

tae-MIR408 MIOODOEITT BE419354 48 234 + ]
tae-MIR444a MIODDDE17E8 TA93849 4565 61
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* miRBase

Stem-loop sequence tae-MIR156

Accession

Description

Gene family

Community
annotation

Stem-loop

MID016450
Triticum aestivum miR136 stem-loop

MIPFO000008; MIR156

This fext is a summary paragraph taken from e Wikipedia entry enfied mir-156 _microRNA_precursor. miRBase and Riam are faclitaing community annotafion of microRMA families and entries in Wikipedia. Read more ...

MicroRNA (miRMNA) precursor mir-136 is a family of plant non-coding RMA. This microRNA has now been predicted or experimentally confirmed in a range of plant species (MIPFOO0O000E).
Animal miRNAs are transcribed as ~70 nucleotide precursors and subsequently processed by the Dicer enzyme to give a ~22 nucleotide product. In plants the precursor sequences may be
longer, and the carpel factory (caf) enzyme appears to be involved in processing. In this case the mature sequence comes from the 5 arm of the precursor, and both Arabidopsis thaliana and
rice genomes contain a number of related miRNA precursors which give rise to almost identical mature sequences. The extents of the hairpin precursors are not generally known and are
estimated based on hairpin prediction. The products are thought to have regulatory roles through complementarity to mRMNA.

Show Wikipedia entry [l Vi kipedia |l Edit Wikipedia entry

LICC LICLIC LICUICLIE LICLIC LIC L u cogucu -uc u c --C o« - - c =] - = a a a guasagagga gau
gca gucaa gcugug cgauggoa cagu ggoga ug ggugga ggguugaL gauggul gaaug cudscE0s Sga0 guosdosc cagogacag cu cgueug a
11 |

a g cg
LI T L N N A N e A N AR RN AR IEPEEEEE TF THETd Il

cgu cagcu cgacge gcuaccou gecg uccec SC CUACCU UCUASCUa CUACCge CULgE gacugucu UcUc cacucgug guugucguc ga goagau gc
- mee-e- uuc u u ucu - a a - - c c c -« Suagagagaa  gua

Sequence

Evidence

References

not experimental

PMID: 18521122
"Data mining for miRMNAs and their targets in the Triticeae™

Dryanova A, Zakharov A, Gulick PJ
Genome. 51:433-443(2008).
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9 SILVA MNews

03.03.2013
Meet ARB & SILVA at VAAM 2013
Talk to the ARB and SILVA developers at VAAM 2013 ¥
{10.03-13.03) in Bremen, Germany. Follow the link to see r
the sessions where you will find us. E

Welcome to the SILVA rRNA database project

A comprehensive on-line resource for quality checked and aligned
ribosomal RMA sequence data.

SILVA provides comprehensive, quality checked and regularly updated
datasets of aligned small (165/185, 55U) and large subunit (235/285, e
LSU) ribosomal RNA (rRNA) sequences for all three domains of life

iBacteria, Archaea and Eukarya).
Version 111 of the "All Species Living Tree" (LTP) has been released.
SlLva th i L databases of th: e ckage ARB.
are the afnaal da o & =0 are pa &= Check the project website (link above) for more information ...
For more background information + Click here o09.02.2011

ARB & SILVA at Biosystematics 2013

LTP 111 released

ARB ] Join us at the Software Bazar at Biosystematics in Vienna,
The software package ARB February 18-22, 2013.
represents a graphically- \2 Tevierln 5022001
ariented, fully-integrated — . B
package of cooperating software SILVA Stickers have arrived!
tools for handling and analysis If you like one - contact us. We are happy to ship them to you.
of sequence information. %/ f\ go to Archive ->
-
The ARB project has been
started more than 15 years ago by Wolfgang Lludmg at the Technical SILVA 111 - full release
University in Munich, Germany, see = wwow arb-home. de. SSU Ref
§5U Parc  S5U Ref MR LSU Parc LSU Ref
The MEGX.net data portal Minimal length 300 1200/900 1200/900 300 1900
Visit our rtner site X woww.megx net, the i i i i i
data portp.: for Marine Ecological Genomix, to !I!,Qg.!" :;“t:_mtenng pasic S - basic e
get a feeling how your research can be improved using integrated de Tres na ves ves na yes
databases. Release version 111 111 111 111 111
Release date 27.07.12 27.07.12 27.07.12 27.07.12 27.07.12
SILVA Terms of Use/License Information S 3,194,778 739,633 266,858 288,717 29,306
SILVA uses a dual licensing model. In short, browsing and deploying sequences
the SILVA database content displayed on the SILVA webportal is free
for all (academic and non-academic users) whereas all downloads are SILVA 114 - web release (Ref datasets and ARB files not
anly free for academic users. Both acadermc and non- acadermc -
arrer e e b e - e updated)
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'@ gtrnadb.ucsc.edu

>>tRNAscan-SE

>> Lowe Lab

Genomic tRNA Database

tRNAscan-SE analysis of complete genomes

[Home] [Eind tRNAs] [BLAST] [Download] Bug/Request] [FAQ [Citation [Legend] [Other Links]

Introduction

This genomic tRNA database contains tRNA gene predictions made by the program tRNAscan-SE (Lowe & Eddy, Nuel Acids Res 25: 955-964, 1997) on

complete or nearly complete genomes. Unless otherwise noted, all annotation is automated, and has not been inspected for agreement with published
literature.

Inevitably with automated sequence analysis, we find exceptions to general identification rules, isoacceptor type predictions (esp. due to variable
post-transcriptional anticodon modification), and questionable tRNA identifications (due to pseudogenes, SINES, or other tRNA-derived elements). We
attempt to document all cases we come across, and welcome feedback (lowe (@soe.ucsc.edu) on new or unrecognized discrepancies. For a more detailed
description of information in tables and the tRNA search algorithm, see the [Legend).

Genomes

Eukarya [Archaea] [Bacteria]

Eukarya

Diplogasterida] [Echinozoa] [Embryophyta][Fungi][Haemosporida][lnsecta][Leishmania]
[Rhabditida] [Tracheophyta] [Vertebrata]
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UNIVERSITE Wne L e Lo s ige P Related Works
PARIS-SUD 11 CRISPRdDb
Navigation
[Home [ About CRISPRs | News | FAQs | Help | Contact Us | Examples | 1GM || Data Summary
CRISPRs database - CRISPRs
- - ce= gl
* View the strains taxonomy browser Archea 145 551(123)
= View the strains alphabetical browser Bacteria 2151 3053{1025)
m * View the strains in database processing order Total 2396 I604{1148)

CRISPRSs utilities @ “number of convincing CRISPR
structures (number of genomes
My CRISPRs DB . Page manual with such CrIsPR)
CRISPRs finder Database status:

CRISPRs Last update :
2013-03-23
comparison Strains with Strains

Genomes || CRISPRs convincing devoid of
analysed found CRISbRis) || detectable Contact:
Other Tools CRISPRs Christine POURCEL
Archea 145 551 123 22

CRISPRcompar Bacteria 2151 3053 1025 G593
CRISPRtionary Total 2296 3604 1148 675
CRISPRfinder

GPMS Links

ErnEha= Bacteria

Tandem Repeats ! 'Nostoc azollas" 0708 {1 CRISPR, 3 questionable structures)
DB @) Acaryochloris marina MBIC11017 {1 CRISPR, 2 questionable structures)
) Acetobacter pasteurianus IFO 3283-01 (1 CRISPR)
L Acetobacter pasteurianus IFO 3283-01-42C {1 CRISPR)
! Acetobacter pasteurianus IFO 3283-03 (1 CRISPR)
! Acetobacter pasteurianus IFO 3283-07 (1 CRISPR)




protein RNA world
Specific databases

Fichier Editiom Affichage Historique Marque-pages
{iIsnoRMNA-LBME-db, a co...

&= | & hteps://www-snorna.biotoul.Fr/ -~ & | |E~ snornadb

al 4y

B Les plus visités >~ [mRMNAsim~ SwebMail M Koders Code Search: h...

-y
Gl

snoltINAB s

Home Information Search Find guide Rna Browse snoR Links
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o HAAL Contact
snoRNABase, a comprehensive database of

human H/ACA and C/D box snoRNAs.

Version 3

The GenBank accession numbers for the rRNA sequences used are:
285 rRNA: U13369 nts 7935-12969

185 rRNA: X03205

5.85 rRMA: U13369 nts 6623-6779

These seqguences, and the numbering of nuclectides, differs from those used in the previous version of
the database, and from those used by certain authors.

If you make use of the data presented here, please cite the following article in addition toe the primary data

sources:
- Lestrade, L., and Weber, M. 1. (2006). snoRNA-LBME-db, a comprehensive database of human H/ACA and

C/D box snoRMNAS. Nucleic Acids Res 34, D158-162.

What's new

July 2007
The human-yeast snoRMA section has been maodified to use the same yeast rRNA sequences (U53879) as

the Yeast snoRNA database at UMass-Amherst.
Section Find guide RMNA contains two new tables containing a list of modified bases in human 18S and 285

>
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PLncDEB:Plant Long noncoding RNA Database
released August 24th, 2012

Home GBrowse Download Tutorial Publication Citation
Our lab has released 6,430 lincRNA a
News Overview
verify 1,340 intergenic regions | Mar We have identified a large number of Arabidopsis long noncoding RMNAs by analysis of 200
19,2012

profile 4.650 lincRNAs | Sep 19,2011
find 6,480 lincRNAs | July 19,2011

find 13.230 intergenic regions | June,
12, 2011

Visitors

E= us 299 EtZ 6B 13
[l cn 188 O=«lca 12
O:0nx a2 — PL 11
= oE 18 EHIT 9
CHFR 15 KR 9
= IN 15 ® JFP 7
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tiling array datasets and RNA-seq data derived from 4 libraries. More than 13,000 RNAs
were found transcribed from intergenic regions of the Arabidopsis thaliana genome. These
intergenic transcription units (TUs) could be further classified into following groups:

i

o

Tiling array
Other RHAs |EST[unigene] analysis analysis RepTAS RNA-seq
{Seedlinzs (Seeds)

LincRHAs 36 36 | 32 61 | 6480 | 278
GATUs 52 ] 389 434 = 370

TUCPs 5 [} | o ] 22| 7
RCTUs 55 83 | 172 | 237 | 6728 | 678

OITUs 1 8 1 ] — 7
Total intergenic TUs 149 186 574 738 13,230 1,340

Long noncoding RNAs are expressed in a temporal and/or spatial specific manner. Many
genomic regions encoding long noncoding RNAs were found to be associated with DNA
methylation and histone modification, such as H3K4me3 , H3K27me3, H3K36me3 and
H3K9me3, etc. To provide comprehensive information for the plant research community, we
collected a variety of RNA-seq ,tiling array, CHIP-chip, CHIP-seq and small RNA datasets, and
integrated them into the genome browser. These datasets are shown in following table:
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* Bacteria small regulatory database

Fichier Edition Al

acterial Small Regulat

(== [@ bac-srna.org/BsRD/index. jsp# - @| A~ http://kwanlab.bio.cuhk.edu. hk/BSRD Ql &y
b Y FiLes plus visités~ [@RNAsim~ SWebMail @ Koders Code Search: h... = sRNAMap: Small Nonc... 28 Biolnformatique des A... <= Metagenomics — Bioi... »
~Menu A
| « Home BSRD
® Search BSRD Bacterial Small Regulatory RNA Database

Hierarchial taxonomy

Regulatory network =
In bacteria, small (~30-500 nt) non-coding RNAs (sRNAs) are the most abundant class of post-transcriptional regulators that are inveolved in diverse

BLAST BSRD processes including quorum sensing, stress response, virulence and carbon metabolism. Based on the target molecules, sSRNAs can be divided into two

major groups: (i) mRNA-binding antisense sRNAs and (ii) protein-binding sRNAs. The antisense RNAs can further be categorized as cis-encoded
antisense sRNAs, which are completely complementary to their targets, and trans-encoded antisense sRMNAs, which are only partially complementary to
sRNADeep their targets. In any case, the interaction between antisense RNAs and target mRNAs could direct a plethora of biological regulatory circuits. Recent
developments in high-throughput technigues, such as genomic tiling arrays and RNA-Seq have provided invaluable insights into the detection and

Download

¢ Submission characterization of bacterial sRNAs. However, a comprehensive bacterial sSRNA database is not yet available, especially for integrating and analyzing
e Latest publications high-throughput sequencing data.
Here, we have designed and constructed BSRD (Bacterial Small regulatory RNA Database) which hosts sRNAs collected from over 783 bacterial
~Home species and 957 strains.
* About BSRD; The distinctive features of BSRD are:

(1) BSRD hosts sRNAs retrieved from online databases including Rfam, sRNAMap, GenBank, RegulonDB and EcoCyc, as well as
manual curation.In additional, we have also integrated 20,115 regulatory elements in BSRD.
Current release by sRNAs (2) BSRD collects sRNAs targets predicted by computational algorithms, IntaRNA and RNAplex, as well as experimentally validated 1
sRNAs targets in sRNATarBase and related literatures.

® Current release by host

*® Contact us (3) BSRD includes information on regulatory relationships between transcription factors (TF) and their target genes, which could
e Contributions by others L) provide insights into the combinatorial regulations of sRNAs and TF to their common targets.
(4) BSRD has integrated expression data from NCBI GEO (Gene Expression Omnibus), which provides detailed evidences for sRNA
* FAQ expression profiling and re-annotation.
o Help (5) BSRD includes multiple new sRNA annotations from manually curated literature mining, including growth phase, Hfq binding, dual

function and Rho-independent terminators.
Latest Update (6) BSRD harbors a novel RNA-Seq analysis platform, sRNADeep, that allows perform comprehensive sRNA expression profiling and
- differential expression analysis in large-scale transcriptome sequencing projects. With the aid of sRNADeep, users can (i) filter low-quality =
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The non coding protein RNA world
Methods and tools

* A variety of existing approaches not
always easy to integrate

k
I
b
|
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* Known family: Homology prediction
— Specific family methods
— Generalist
* New family: De novo prediction
— Orphan promoter/terminator
— Comparative analysis of related organisms

— Bias composition detection between coding and
non coding
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, :i * Known family: Homology prediction

| — Specific family methods
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* tRNA
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* Known family: Homology prediction

— Specific family methods

* tRNA
— tRNAscan-SE (1997)

© 1997 Oxford University Press Nucleic Acids Research, 1997, Vol. 25, No. 5

tRNAscan-SE: a program for improved detection of
transfer RNA genes in genomic sequence

Todd M. Lowe and Sean R. Eddy*

Department of Genetics, Washington University School of Medicine, 660 South Euclid, Box 8232, St Louis,
MO 63110, USA

955-964
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, :i * Known family: Homology prediction

— Specific family methods I T

* {RNA -
— TRNAscan-SE (1997) e r

‘ * tRNA+tmRNA (bacteria)
— ARAGORN (2004)
— Single chain tmRNA (ssra)

Nucleic Acids Research, 2004, Vel 32, No. I  I1I-I6
Dor: 10.1093marsgkhls2

ARAGORN, a program to detect tRNA genes and
TtmMRNA genes in nucleotide sequences
Dean Laslett and Bjorn Canback®*
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mRNA-like Domain ¢ ¢

Murdoch University, Perth, Western Australia, Australia and 'Department of Microbial Ecology, Ecology Building, x
Lund University, S-223 62, Sweden
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, :i * Known family: Homology prediction

— Specific family methods
* rRNA

— Bacteria and archaea :
» 16S rRNA
» 23S rRNA
» 58 rRNA

— Eucaryotes
» 18S rRNA
» 28S rRNA
» 5.8S rRNA
» 5S rRNA




* Known family: Homology prediction

— Specific family methods

* rRNA
— 55, 165/18S, 235/28S
— Alignment+HMM

3100-3108 Nucleic Acids Research, 2007, Vol. 35. No. 9 Published online 22 April 2007
doi- 10 1093 nar/ghkm {60

RNAMmMer: consistent and rapid annotation
of ribosomal RNA genes

Karin Lagesen’2*, Peter Hallin®, Einar Andreas Rodland’%%°, Hans-Henrik Stzerfeldt>,
Torbjorn Rognes™?*% and David W. Ussery'233

'Centre for Molecular Biology and MNeuroscience and Institute of Medical Microbiology, University of Oslo,
NO-0027 Oslo, Norway, 2Centre for Molecular Biclogy and MNeuroscience and Institute of Medical Microbiclogy,
Rikshospitalet-Radiumhospitalet Medical Centre, NO-0027 Oslo, Norway, “Center for Biological Sequence
Analysis, Biocentrum-DTU, Technical University of Denmark, DK-2800 Lyngby, Denmark, “*Department of
Informatics, University of Oslo, PO Box 1080 Blindern, NO-0316 Oslo, Norway and "Norwegian Computing
Center, PO Box 114 Blindern, NO-0314 Oslo, Norway
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* Known family: Homology prediction

Generic methods
* Alignment + Secondary structure

# STOCKHOLM 1.0
#=GF AU Infernal 1.0.2

Smr7C GAGCGGCACUCAUACARUG . CCGUGAGU. . CUGGU . 6. . AUUGGCCUGUCCCCCGCECG. €. ACCAGA . . UGAGGACARAGGCCUCAUCC . CCCUCUCCGGECCUNUGUCCCGCUUUCARAGA. . G-CCGCCACGGLEE. . LAGCCUCCG, CGCCGUGGCEGUUUUY
SmedriC GRCCGGCAGUCAUARRAUG . CCGUGUCH. , CUGEU, 6. . AUUGECCUGUCCCCCECECE, €. ACCAGA . . UARGEACARAGECCUCAUCC, CCCUCUCCGGECCUUUGUCCCECUUUCRRRAR,,  RBACCGUCACEGCEC., . . CGCCUCCE, CGCCGUGACGEUUUUU
5tr1c GRGCGGCACUCARACGAUG. CCGUC-GI., . CUGEY, 6. . AUUGGCCUGUCCCCCGEECG, €. ACCAGA . . UGUGGACARAGGCCUCAUCT, CCCUCUCCGEECCUNUGUCCCECUUUCACGRA. . G-CCECUACGGLEC, | . CGCCUCCG, CGCCGUAGCGEUUUUY
AtrlC AGGACGGCGCCUGAUCACG . CCGUA-GU . . CUGAUAG . c--UGGCUCGUCCCCCGEE--oC . GUCAGA . . CC-GGACRRAGGCCUU-UCC . CCCUCUCCGGGCCUUTGUCE ----UCCAAUAY . . GRCCGCCAUGGECG. . aCCCCUCCE ., GGCCAUGGCGGUUUNA
RH13r7C UGGACGGCGCCUGAUCACG . CCGUA-GH . . CUBRUUG. . ~-UAGGCUCGUCCCCCEEEG-. €. AUCAGA . . CC-GGACRRAGGCCUUUCCC. CCCUCUCCGEECCUVTGUCE--~-~UCUUAUAY . . GRCCGCCAUGGCEG. . uCCCCUCCE, GGCCAUGGCGGUUUUY
ReCIATETC .CUGAU. C. . ACCEGCUUGUCCCCCELEE-. C. AUCAGE . . CUUGGACAARGECCUUAUCC . CCCUCUCCGGECCUUIGUCCCCAUUUU---A. . GEUCGCCAUGGCC-. . . AACCUCCA., GGCCAUGGCGACUUUU
ArrlCI .. CUGAC.A. .ACCGECCUGUCCCCCGEER - . U. GUCAGA . . CUUGGACARAGGECCUA-UCC . CCCUCUCCGEECCUUIGUCCUCCUUUT--CUA, . AGCCGCCAUGGLG-. . . CCCCUCCA ., GGCCAUGGCGECUUUU
R1t2304r7C .CUGAU. U. . ACCGGCUUGUCCCCCEEEE- . . GUCAGE . . CUUGGACARAGGCCUUAUCC , CCCUCUCCGGEECUVUGUCCCCACUU---URR., . GGUCGCCAUGGCC-, . . ARCCUCCA, GGCCAUGGCGRCUUUY
Avr1CI .CUGAA . A. . GUUGGCUCGUCCCCCELEG-, C. UUCAGACUUCRGEACRRAGECCUUAUCCCCCCUCUCCGGECCUVUGUCCCCUGUUACGARA,  AGUCGUCACEGCEC, | . CECCUCC-a-GCCCUGACGRCUUUT
RlvrC . .CUGRU. U, , ACCGGCUUGUCCCCCEELG-, €, GUCAGE . . CUUGGACARAGGCCUUAUCC , CCCUCUCCGGECCUNUGUCCCCACUY--~UAR, . AGUCGCCARUGGCC-, |, . AACCUCCA, GGCCAUGGCGRACUUUU
R1t1325r7C .CUGAD. U. . ACCGGEUUGUCCCCCGEEG- . C. GUEAGE . . CUUGGACARRAGGCCUUAUCC . CCCUCUCCGGGRCCUNUGUCCCCACUU-~-~UAR. . AGUCGCCAUGGCC-. . . AACCUCCA. GGCCAUGGCGACUUUY
ReCFNr7C & . .CUGRU.U. . ACCGGCUUGUCCCCCGEEG-. C. AUCAGG . . CUUGGACRRAGGCCUUAUCC . CCCUCUCCGGRECUUTGUCECCAUUUU-~-AR . . AGUCGCCAUGGCC-. . . AACCUCCA. GGUCAUGGCGRCUUUY
MLr7C CARUCGGCAGUUUUC----G.CCGAA-GU. .CCGEA. 6. . CAAGECCCGUCCCCCELLUA. U. CCCEGA . . CARUUGCGGCAGCCUAUCCE , CCCUCUCCEEECUGCCECAUCGUUUCGAGUAL . . GRGGCCGCCEUGEUY . cCCCCUCCA, CCACGGCGEUCUUUUY
MsBCNx7C URUCGGCARRUAUUU-UUCG. CCGRA-G-. . -UCCE. G. . ARAGECUCGUCCCCCECEEAAL . CEGEACA . . UARARGCGECAGCCUUAUCT, CCCUCUCCGGECUGCCE-—-CRCAUARUAUAR,, . GECCGCCGUEGU-U. . . CCCCUCC-, ~ACCACGGCGECACUU
McrC CRUCGGCAGUUUUC----G.CCGA--Gl. .GEGEA. G. . CARGGECCGUCCCCCGEEUA, U. CECEGA . . CACCUGCGGCAGCCUAUCCT , CCCUCUCCGEECUGCCEEAUCGUVUCGAGUAGaaGECCECCGUGGUUC, | . CCCCUCT- , ~ACCACGGLGRUCUIUY
Ber7CI CAUCGACACUUC-=--=--~ G.UCGGU-CH. . CCGEI. U. wUCCGACCCGUCCCCCEUCGGaA . ACCEGA . . UGGUAGCGGUAGUCUCAUUC . CCCUCUCCGGECUGCCGCUGUGUAGUGACAUG. . G-CCGCUGUGGUAA. | . UC-~CCCU, CACCACAGCGGCCAAU
Bs23445:7CIL CAUCGACACUTC------G. UCGGU-CH. , CCBG . U. uUCCGACCCGUCCCCCEUCGGaA . BCCGGA . . UGGUAGCGGUAGICUCADUC , COCUCUCCGGECUGCCECUGUGUAGUGACAUG. . G-CCGCUGUGGURR, | . UC--CCCU, CACCACAGCGGCCARY
Bml6Mr7CI CAUCGACACUUC--~----G.UCGGU-CH. . CCGEU. U. uUCCGRECCGUCCCCCEUCGGaR . ACCGGA . . UGGUAGCGGUAGUCUCAUUC . CCCUCUCCGGECUGCCGCUGUGUAGUGACAUG. . G-CCGCUGUGGUAA. . . UC--CCCU. CACCACAGCGGCCAAU
Bas14r7CI CAUCGACACUUC------G.UCGGU-CU. .CCEGEU . U. wUCCGACCCGUCCCCCEUEEGaR . ACCGEA .  UGGUHAGCEEUAGUCUCAUUC . CCCUCUCCEGECUGCCECUGUGUAGUGACRUG. . G-CCGCUGUGGURA. . . UC--CCCU . CRCCACAGCGGCCAAT
Bm23457r7CI CAUCGACACUUC------G.UCGGU-CU. .CCGGU. U. uUCCGACCCGUCCCCCEULGGaA . ACCGGA . . UGGUAGCGGUAGUCUCAUUC , CCCUCUCCGEECUGCCGCUGUGUAGUGACAUG. . G-CCGCUGUGGUAA. | . UC--CCCY, CACCACAGCGGCCAAY
Bs1330r7CI CAUCGRCACUUC-==--=--G,UCGGU-CU. . CCEEU . U. wUCCEGACCCGUCCCCCEUCGGaA . ACCEEAR . . UGGUAGCGEUAGUCUCAUUC, CCCUCUCCGGECUGCCECUGUGUAGUGACRUG, . G-CCGCUGUGGURA, . . UC--CCCU, CACCACAGCGGCCARY
Bal9941r7CI CRUCGACACUUC------G.UCGGU-CH. . CCGGU . U. uUCCGACCCGUCCCCCEUEGGaA . BECGGA . . UGGURAGCGGUAGICUCAUUC . CCCUCUCCEGECUGCCECUGUGUAGUGRCAUG. . G-CCOCUGUGGURA. | . UC--CCCU . CACCACAGCGGCCARY
Bmar7CI CAUCGACACUUC------G.UCGGU-CH. .CCGGU . U. uUCCGACCCGUCCCCCGUCGGaA . ACCGGA . . UGGUAGCGGUAGICUCAUUC . CCCUCUCCGGECUGCCECUGUGUAGUGRCAUG. . G-CCGCUGUGGURA. . . IC-~CCCU . CACCACAGCGGCCAAL
BorlCI CAUCGACACUUC======G.UCGGU~-CH. . CEGGU . Uuc--CGRCCCGUCCCCCEUEGGaRA . ACCGGA . . UGGUAGCGGUAGUCUCAUUC . CCCUCUCCGGECUGCCGCUGUGUAGUGACAUG. . G-CCGCUGUGGURA. . . UC--CCCU . CACCACRGCGGCCAAU
Bmir7CI CAUCGACACUUC------G.UCGGU-CU. .CCBEU. U. uUCCEACCCGUCCCCCEUCGGaR . ACCEGA . . UGGUAGCGGUAGUCUCAUUC . CCCUCUCCCEECUGCCECUGUGUAGUGACAUG. . G-CCECUGUGGUAA. | . UC--CCCU . CACCACAGCGGCCARY
Dar?CI ARRUCUCRGUCAUCGRCAGUUCGUCGEUcgCCEEIu - . uUCUGACCCGUCCCCCEUUGGa-uBCCEEA .  UGCUAGCGEUAGCCUCAUUC ., CCCUCUCCGGECUACCGCUVUGAGUGUAGUGA.  CAUGECCGUUGCGGUacCCCCUCAT , CGURRCGGCCARUUCA
#=GC 8§ _cons EinEE e s s e e C T D S T e Shiem 5 BRSELS L a S P el ol i L A S EI S5 5355555 S SR
#=GC RF gRgcggcRaucAuraARuG. COGUaaGu. , CuGgu. G. . AuUGGCUUGUCCCCCGE ey, €. acCaGa . . uahGGaCaaaGGCCTURTCE ., CCCUCUCCGGGCCuuuGuCchcuUuCJ-\AaAa . .gaCCGeCacGilyc, . . CoCCUCLy . cGCCauGgLGEuLUUY




Methods and tools

* Known family : homology prediction
- Generic methods

b Y
— Sequence alignment versus structural aligment
CA AA GA
G.& G- GG
8¢ UA 5
G-G A- &x0

query RMNA structure A: structural homolog B: nonhomologous

primary sequence alignment scoring:

query: GGGGGCAACCCC query: GGGGGCAACCCC
XXX x| x| | xxxx xxx x| x| | xxxx
A: AUCCGAAAGGAU B:CCUAGAAAGGAU

-6 -6

structure + sequence alignment scoring:

Iaa——aib I Trr/emm 1 |
query. GGGGGG&AC??G query: GGGGGCAACCCC
Tl El=111 | xxxx | x| | xxxx
A: AUCCGAAAGGAU B: CCUAGAAAGGAU

+11 -6
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* Known family : homology prediction

— Generic methods
— Sequence alignment & structure alignment
— At the core of Rfam database )

* A database of covariance models (probabilistic models of
sequence/structure alignments)

* Sequence alignment tool : Blastn
* Structure alignment tool : Infernal (cmsearch\

DJ’36—DJ’40 Nucleic Acids Research, 20009, Vol. 37, Database issu Published online 25 Ociob
doi- 101

0. 1093 nar/ghkn 766
Rfam: updates to the RNA families database ‘%(R‘ﬂ m

Paul P. Gardner'*, Jennifer Daub?, John G. Tate", Eric P. NawrockiZ,
Diana L. Kolbe?, Stinus Lindgreen®, Adam C. Wilkinson', Robert D. Finn',
Sam Griffiths—dones‘, Sean R. Eddy2 and Alex Bateman'

Twellcome Trust Sanger Institute, Wellcome Trust Genome Campus, Hinxton, CB10 1SA, UK, “Howard Hughes
Medical Institute, Janelia Farm Research Campus, Ashburn, Virginia, USA, 3Center for Bioinformatics, Department
of Biology, University of Copenhagen, Ole Maaloes Vej 5, DK-2200 Copenhagen N, Denmark and “Faculty of Life
Sciences, The University of Manchester, Manchester M13 9PL, UK



http://rfam.sanger.ac.uk/

* Known family : homology prediction

— Generic methods

— Descriptor-based methods
* Subjective and painful descriptor generation
* Subtle constraints not easily expressed
* Yes/no answer (no scoring)

© 1996 Oxford University Press Nucleic Acids Research, 1996, Vol. 24. No. 8 1395—1 ‘Constraints (2008) 13:91-109
DOI 10.1007/510601-007-9033-9

Palingol: a declarative programming language to
describe nucleic acids’ secondary structures and to

scah sequence databases
Bernard Billoud*, Milutin Kontic and Alain Viari

DARN! A Weighted Constraint Solver
for RNA Motif Localization

Vol 2

ORIGINAL PAPER

Atelier de Bio-Informatique U . I L. . .
Matthias Zytnicki - Christine Gaspin - Thomas Schiex

Genome analysis
Searching RNA motifs and their intermolecular contacts with

constraint networks

P. Thébault'?, S. de Givry', T. Schiex' and C. Gaspin'™

Tunité de Biométrie & Intelligence Artificielle INRA, Chemin de Borde Rouge, Auzeville, BF 52627, 31326
Castanet-Tolosan, France and “Plateforme Bicinformatique, INRA, Chemin de Borde Rouge,

Auzeville, BP 526827, 31326 Castanet-Tolosan, France
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wolcanii
Marismortuii

sp. HRC-1
salinarum R1
lacusprofundi ATCC
rharaonis DSM 21&0
walsbyl DSM 1e75%0
marisnigri
wvanni=lii
maripaludis C5
maripaludis_C&
maripaludis_52
maripaludis_C7
aeolicus Nankai-3
labreanum
burtonii

barksri

mazel

acetivorans
Methanorsgula
jannaschii
horikoshii

abyssi

furiosus
kodakarsnsis KODL

1781375-1781262
1925960-1928073
1937209-15937273
1925326-1925416
408532-4084€7
3414590-341553
2476661-2478756
657340-857401
279347-2759440
729115-728022
1600143-1600236
941692-94158%
212028-211935
3604959-8e05848
378814-3785919
2085602-2085512
1034452-1034513
1703784-1703€55
lelB870-1el781
t46l115-046064
1le06357-1e08286
1732055-17319597
1755831-1755873
1349545-1684%€03
1226900-1226841

GGECRR
ACCUCG
ARGCCG
CAGCCG
UGRCCG
CGGECCG

B TGACGA AGGUUACCCCCR
B TGACGA GRUGUUACCCCCG
G DGACGA GGRGUUACCCCCO
G DGACGA GERGUUACCCCCT
B TUGACGA CEUGUUACCCCCA

G UGACGA
B TGAUGA
B TGATGA
B TGAUGA
A DGATGEH
B TGATGA
B TGATGA
B TGAUGA
B TGAUGA
A DGATGEH
B TGATGA
B TGATGA

CAGUUACCCCCT
CAGUUACCCCCA
GAGUURACCCCCR
CAGUUACCCCCG
CRGUURCCCCCG
CRGUURCCCCCG
CRGUURCCCCCG
CAGUURCCCCCG
CAGUUACCCCCG
BRGUURCCCCCG
GRAGUURCCCCGEA
GRGUUACCCCRR
BAGUUACCCCGEG
GAGUUACCCCRG
BRGUUACCCCCR
BAGUUACCCCCAR
DCGUUAGCCACG
CCGUURGCCACG
GCGUURGCCACG
GCGUUAGCCACG

GCCCCUUG
GCCCCIUG
GCCCCUUG
GCCCCUUG
GCCCCUUG

GCCCCIUG

GCCCCIUG

TCCEE
CUGGATIARCUGCTUTARAGGCUAUTUUUTCGEGEA
COARATUCAUGATTTIICATGATIIUGEER
CURRRTUCGUGAUTUTICATGATUUUAGER
CURARRTUCGUGAUTUTICATGATUUUGEER
CURARTUCGUGAUTUTCATGATUIUGGEA
CUGARACARUTATUTATUTUUGUUUCAGGR
ACCGCAAGEUUG

GCRRRRTTA

snoRMA 5

UGATGA — TAGAUTUCADT
UGACGA  UGEACTUUUC
TGACGE  GGCCOGUUCTC
UGEACGA  GGCCEUUICTUC
UGEADGE — GGEUUUICCE
UGACGA — GGTACUCATU
UGAUGT  GGUAUTUTUTAT
DA AGCAGEEEE

UGACGA UTAUCAGCACTAT
UGAAGE CAUCARGCACTAD
UEACGEE CATCAGCACTRD
UEAAGE CATCAGCACTRD
UGAAGE CRUCAGCACTAD

UGACGA CAUCAGCACTAT
TGADGE DEOG0GETC
UEACEN  TARACTCURR
UEATEE GRRCRATUUC
UGAUGA  GRACRARATUUC
UGAUGA  GRACRARATUUC
DA LECAGEEER
UGAAGE ARUCGGCACTGT

TGADGE URAAGRGGGUTAS
UEATGEE TAAGHGEETTAS
UEATGEE CRAGHGEETTAS
UGAGEA ARAGAGEEUTAG




* Unknown family
— Orphan promoter/terminator

PROMOTER
(start signal)
» _35 ~10 +1
~ —T.n.GTGTAMI‘EI:TGAI'.ﬁGAhﬁtnCTtTAC!I‘-IM'IETCAATAGGTCl:ACG—g:‘]DNA
ATCACATAACTGTACTATC T TCOGTOGAGATGATATAAGAGTTATCCAGGTGE —
4 A
/ start lTHANSCHIPTIUN
' site
TERMINATOR template strand 5 e— 3 RNA

ue
= ' =1

——CCCACABCEIECTNGTTCCoOTGGCHGEATTITAACTTTCTTTAATGA— g::lDNA
— GLGTOTCOUCOGOGTCAAGGLOACCOCCOTAAAATTOAAAGAAATTACT—

I TRANSCRIPTION  template strand

E'm 3 BMNA




- * Unknown family
‘ — Orphan promoter/terminator

Identification by “orphan” terminators prediction

. jt ?T 2 i
/moA ) || gamm /02
1 T I

/moA-Term. /moB-Term.
'? .?
ImoA - _ /moBB
I/moA-Term. /moB-Term.

p-independent terminators are identified by
standard pattern-searching methods.
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* Unknown family

— Orphan promoter/terminator
— Successfully applied in E. coli

Novel small RNA-encoding genes in the intergenic regions

of Escherichia coli

Liron Argaman**, Ruth Hershberg**, Jérg Vogel™, Gill Bejerano®,
E. Gerhart H. Wagner!, Hanah Margalit* and Shoshy Altuvia*

Background: Small, untranslated RNA molecules were identified initially in
bacteria, but examples can be found in all kingdoms of life. These RNAs carry
out diverse functions, and many of them are regulators of gene expression.
‘Genes encoding small, untranslated RNAs are difficult to detect experimentally
or to predict by traditional sequence analysis approaches. Thus, in spite of the
riging recognition that such RNAs may play key roles in bacterial physiology,
many of the small RMAs known to date were discovered fortuitoushy.

Results: To search the Escherichia coli genome sequence for genes
encoding small RNAs, we developed a computational strategy employing
transcription signals and genomic features of the known small RMNA-encoding
genes. The search, for which we used rather restrictive criteria, has led

to the prediction of 24 putative sRNA-encoding genes, of which 23 were
tested experimentally. Here we report on the discovery of 14 genes
encoding novel emall RMNAs in E. coli and their expression patterns under

a variety of physiological conditions. Most of the newly discovered RNAs
are abundant. Interestingly, the expression level of a signficant number of
these RNAs increases upon entry into stationary phase.

Conclusions: Based on our results, we conclude that small RMNAs are much
more widespread than previously imagined and that these versatile
maolecules may play important roles in the fine-tuning of cell responses to
changing environments.

Addreszes: *Department of Molecular Genetics
and Biotechnalogy, The Hebrew University-
Hadassah Medical School, Jerusalem 81120,
lerael. finstitute of Cell and Molecular Biology,
Biomedical Center, Uppsala University, Box 588,
Uppsala 751 24, Sweden.

Carrespondence: Shoshy Altuvia, Hanah Margalit,
Gerhart Wagner

E-mail: shoshyi@oc huijiacil
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" Research

Rapid, accurate, computational discovery of Rho-independent
transcription terminators illuminates their relationship to DNA
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* Unknown family

— Bias composition analysis
* Schattner, NAR, 2002, Klein & Eddy, PNAS, 2002

M. jannashii P. abyssi

E. coli
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* Unknown family

o — Comparative analysis
— - Sequence alignment
 Structure alignment

-




* Unknown family
omparative analysis
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The non coding protein RNA world
Methods and tools

* Unknown family: Homology prediction

' Fa
— Generic methods %,
» Alignment + Secondary structure  »=% oty
s
A= E;M
= o o INTE
1= G—CFﬁ UlUU¥U4U+U+
C 10 20 30 40 50 60 70 80 90 100 110 120 130

Geissmann T et al. Nucl. Acids Res. 2009;37:7239-7257




* Unknown family: Homology prediction
~ — RNAz (Washietl et al., 2004)

 Start with an alignment of homologous sequences

* Compute :
— Mean free energy of aligned sequences
— Structure conservation score
— Mean pairwise identity
— Number of sequences in the alignment

* Use a SVM to classify candidates



http://www.tbi.univie.ac.at/~wash/RNAz

¢ ~ « Unknown family: Homology prediction

— Q-RNA (Rivas & Eddy, 2001)

 Start with a blast alignment

* Models to assess coding/non coding

G Q K V L

*Model for protein coding I O N B
gene GGTCAGAAAGTACTT
I ITx 1 @11 Ix 11 x| x

GGACAGAAGGTTCTC

q

PIGGT-GGAMPICAG-CAG)*®...
Synonymous mutations

y T
*Model for ncRNA TTGTTCGAAAGAACG
(also include loop TTGACCGAAAGGTCG

probabilities obtained from

training set of real ncRNA) PT-Ty*P(T-TY* PGC-GC*PITA-AT)...

Compensatory mutations




The non coding protein RNA world |
Methods and tools

5'-: - miRNA prediction
‘ — De novo prediction

* Search for the hairpin structure of the pre-miRNA
— Hairpin search at the genome scale

* Exploit conservation between organisms




Example of bacterial sRNA
prediction & annotation
with RNAspace




NncRNA prediction and annotation
RNAspace

Outils Aide

4.RNAspace - Home

&

| @ www.rnaspace.org 77 ~ @| |8~ rnaspace

Ql @

FEELes plus visités~ [WRNAsim~ 2WebMail @ Koders Code Search: h... = sRNAMap: Small Nonc...

53

RNAspace.org

The non-coding RNA annotation platform

1.Load data 2.Predict 3.Explore :]

Welcome to RNAspace RMAspace is a platform which aims at providing an integrated environment for non-coding RNA News RMNAspace software v1.2.1 [(July 28,
annotation. 2011} is runming this site.

The increasing number of ncRMA discovered since 2000 and the lack of user friendly tools for finding and annotating them, have made

necessary to propose to bickogists. an in silico environment allowing structural and functional annotations of these molecules with regard to

RMAspace makes svailable a vanety of ncRNA gene finders and ncRNA databases as well as user-friendly tools to explore computed

results including comparison, visualization and edition of putative RNAs. RNAspace also allows to export putative RMAs in varous

formats.

g% Partners @ FaQ [EZ Contact

Availability RMAspace is an open source project. |t is dewveloped in Python. It is copynighted with the GNU General Public
License, and is free (in the GMU sense) for all to use, and is in constant development. RNAspace s hosted at
Sourceforge. It is also available 55 a web server at rnaspace.org.

y
Load your data Select prediction Explore your
programs results

5 : -
Sl ]

| o

%

ments and remarks: contact@rnaspace.org.




NncRNA prediction and annotation

RNAspace

RNAspace.org

The non-coding RNA annotation platform

1.Load data

2.Predict

3.Explore

Funding RMNAspace has been funded in 2007 by the RNG and in 2010 by ReMNaBl (french National Network of Genomic Centers).

Partners

BONSAI team, LIFL - UMR CNRS 8022 - Uniw. Lille 1

Unité de Biométrie et Intelligence Artificielle,
and INRIA Lille Nord Europe

PF Bicinformatique,
INRA Toulouse

INRA Toulouse

Benjamin Grenier-Boley (2008) Marie-Josée Cros

Chiristine Gaspin
Antoine de Monte (2008-2010) Chistine Gaspin J-Mlarc Lamé (2008)
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NncRNA prediction and annotation
RNAspace

RNAspace.org

The non-coding RNA annotation platform

A

o
b-' - 1 1.Load data 2.Predict 3.Explore (HELP |
-y !
N Enfar fha genomic saquences in Fasia or muliFast format {he number of saquancas is limited fo 300 par muliFasia). For each saq . you can desoribe the name, fie domain e spedes, e stain
. and e replican. [7]
1 Remsrk Thara is a ghobal siza imitaton of 5.0 Mb for your data.
a Upload sequence(s)
Sequence name: " Ugpload sequence({s)in FAETAhq‘ﬂlioma fla: )
-y | PParcouir..
Daomain: bacteria ¥ |
Or pasia ithara:
Opfional information:
Spades: urkrnown
Sirain: urkrown
Raplicon: urkrnown
Clear Examiple Upload this sequence
Saquence nama Size Domain  Species  Strain Raplicon Headar
sample 100001  bacleria E.coli K12 Chromasome Sample saquence Escherichia coli sir. K-12 subst. MG 1855 4158417-4258417

[ Email addrass{as) [7]: Submit l




NncRNA prediction and annotation
RNAspace

The non-coding RNA annotation platform

1.Load data 2.Predict 3.Explore

For e sake of darity, available annotafion ioaks are organized in firee secions. Select ane or several gene fnders o analys= your data. [7]
Remark: Maximum aliowsd running §ma far a gena fndar is § hours.

Homology search Thasea iools idenify regi tare similar io known non-coding RNAs. Similarity is detecied atthe saq laval andlor at e stuciure baval . [7]

BLAST (sequencs homalogy fmore] Databasa: Rfam_10.0_seed =| | parameters

-_" B Dam (RNA motfsearch) more] Desaiplor: snoRNA-CDbox [A] =]
[ EAPIN {RNA motif ssarch) fmore] Training sat: All [domain] =l
] INFERMNAL (RNA motif ssarch) fmone] Desariglor: 235-methyl [RFOLDSS] =
B ANAmmer (specislized) [more] parameters
" & RessanSE  [specslizsd) Imors] Earameters
| ] ¥ASS [sequence homology fmore] Databasa: rRfam_10.0_seed =| parameters
~ Comparative Analysis  Youcan msm yog:‘;iﬁhln a selection of genome mumugﬂﬁmﬁ:m[gﬂm to find out significantly canserved ragions fat exhibit a consensus

1. Select a set of organisms {at most four)

Select an organtsm =l
| Pyracocous_furiosus [1 saquances] remove |
[m R is_KOD1 1 1 removs |

2. Define your comparative analysis method

Sequence alignment Sequence aggregafion Stuchure inference
@ 8LAST fmore] parameters [ o— parameters [ parameters
) vasS fmore] O rtaaz more]
parameters parameters
Ab initio prediction The last kind of predi foals imirin:si fzatura of fie data. Baware fathis approach has been successiull only in case of hyperfiermaophile AT

nch genomes. [7]

B atwicalGC more] | parameters

[ cmnhimmlum Run




NncRNA prediction and annotation
P. abyssi - 2 contigs of Triticum aestivum

P. abyssi

Known families
Homology search

- Blast - RFAM

- Darn ! — C/D box sRNA
- RNAmmer

- tRNAscan-SE

New families

Comparative analysis
- P. furiosus
- T. kodakarensis

Bias composition

T. aestivum

Known families

Homology search
- Blast - RFAM

- RNAmmer

- tRNAscan-SE




NncRNA prediction and annotation
P. abyssi - 2 contigs of Triticum aestivum

P. abyssi

Known families

Homology search

- Blast - RFAM :161

-Darn ! — C/D box sRNA : 123
- RNAmmer : 4

- tRNAscan-SE : 46

New families

Comparative analysis : 20
- P. furiosus
- T. kodakarensis

Bias composition : 101

T. aestivum

Known families

Homology search : 118

- Blast = RFAM : 118
*miR1122 : — Infernal :57
*5S rRNA : — Infernal : 1
*tRNA :1 — Infernal : 2
*U4 :1 — Infernal : 1
* Intron gr Il

- RNAmmer: 0
- tRNAscan-SE : 0




NncRNA prediction and annotation
P. abyssi

Home I 1.Load data 2.Predict 3.Explore
| | | | I=

Current results for the 0057383924590e6 project: 417 putatives RNAs predicted.
‘Software tools used and user actions are summarized in the left re-sizabie table and query sequence(s) in the right re-sizable table. See the project history for more details.

Run or user identifier Description Number of RNAs Query sequence(s)
oz atypicalGC 101 SeqArchae 1765118t archaca  Phbyssi  unknown  chromosome
o1 Combine Ta+36

BLAST/Rfam_10.0_seed 161

BLL

J |

Fiald Oparatar Valus [wildcards allowsd)
Criterium =| Comparison _=| Give value AddfUpdate 417417 RNAs satisfy filter(s)

!

displayed putative RNAs [7].

32
i

@3] Opposite, you can apply successive filters on the kst of

[ T | oo
i ;I':'::e[t;f]lwlbsnmybeaorbedbycidci\gonﬂ'\eeolunnﬁﬂas.Mmmmwmhmmhhhﬂmﬂmmﬁorummmhmﬁhm
Predictions 1 - 20 of 417 Display | Terse set _=| Show |20 ~| Page 1 of 21 = ==
- All D Seq name Family Start End Size Strand  Species  Domain Replicon Software Align.  Run
] 000357  SegAmchae tRNA-Pro 4830 5007 78 + PAbyssi  archaea ine: BLAST/Rfam_1...] 2 o1
[] 000001 SegArchsa snoRNA-CDbox 8633 BGGE 36 - PAbyssi  achsea  chromosome Dam o o
[C] 000002  SsgArchas snoRNA-CObox  GBSS 0006 52 + PAbyssi  archsea  chromosome Dam o o
) Seqhrchas unknowm 15220 15275 56 PAbyssi  archaea o
[] 000383  SegArchse unknowm 26561 26624 64 PAbyssi  archaea o 02
[ 000384 SsgArchas unknown 30108 30302 105 PAbyssi  archasa 0 2
[] 000385 SegArchse unknowm 56801 5T21T 32T PAbyssi  archaea o 02
[] 0002335 SegArchse unknowm 56003 57RO 33T PAbyssi  achsea  chromosome BLAST/CG-seg/caRNAc 1 o
[] 000356  SegArchse SRP euk_arch 56023 57215 203 = PAbyssi  achsea  chromosome [combine:BLAST/Rfam_1...] 3 o
) Seqhrchas SRP_hact 57002 STO46 45 - PAbyssi  achsea  chromosome BLAST/Rfam_10.0_seed 5 o
[ 0D01BE  SegArchse sR46 57376 57436 61 + PAbyssi  achsea  chromosome BLAST/Rfam_10.0_seed 4 o
[] 000306 SegArchse unknown 5EESO SEOT1 113 PAbyssi  archaea 2 0 2
[] 000240  SegArchae sR45 64245 64200 55 + PAbyssi  achsea  chromosome BLAST/Rfam_10.0_ssed 4 o
[] 000002  SegArchse snoRNA-CObox 64240 64207 49 + PAbyssi  achsea  chromosome Dam o o
[ 000218  SegArchae sR14 65224 65ZTE 55 = PAbyssi  archaea  chromosome BLAST/Rfam_10.0_seed 3 o1
[] 000004 SegArchsa snoRNA-CDbox 65274 49 - PAbyssi  achsea  chromosome Dam o o
[[] 000241  SegArchse sR22 65334 65301 58 + PAbyssi  achsea  chromosome BLAST/Rfam_10.0_seed 4 o
[] 000005 SegArchse =noRNA-CDbox 52 + PAbyssi  archaea  chromosome Dam 0 L]
[] 000170  SegArchse sR32 67950 6BO06 57 - PAbyssi  archsea  chromosome BLAST/Rfam_10.0_seed 3 o
[ 000186  SegArchae sR51 73034 TIEE 55 - PAbyssi  archaea  chromosome BLAST/Rfam_10.0_seed 1 L]
With selected predictions: [ [Edit.. =l E7]  Analyse =l [ | Export... =l ] [ With all predictions: [ | EXPORT... [=]]




NncRNA prediction and annotation
P. abyssi

Il o212z Seqgfrchae HgcC 163322 163358 = + PAbnyssi archasa chromasome BLAST/Rfam_10.0_seed 1 (Lhh ]
(] OO0 Seghrchas Nk 165348 165400 a3 PAbyssi archasa chromosome atypicalGC o oz
] 000401 Segfuchas ko 174472 174770 208 5 PAbnyrssi archasa chromosoms atypicalGC (1] oz
(] DO01TE Segfrchas RMasaP_arch 174477 17ABDE J30 + PAbnyrssi archasa chromasoms BLAST/Rfam_10.0_sesad 5 (o) ]
(]} D002 Seqfrchas [Py =] 204807  2050BE 2182 PAbyssi archass chromos.omes atypicalGC o oz
‘ (] D034 Seghrchas 18s_rRNA 205051 206347 1497 + PAbyssi archasa chromosome RN Ammer o 1
] DOOI5E Seqfnchas tRNA-ALS 206606  2D6G6E3 T8 + PAbnyrssi archasa chromasoms [combine: BLAST/Rfam_1...] 5 (o) ]
‘ (] 000331 Seqfrchas 235 _rRNA 206816  200B55 3040 + PAbnyssi archasa chromasoms RN Ammer 4] ol
(]} OO0 Seqfrchas [Py =] 2000T 207307 271 PAbyssi archass chromos.omes atypicalGC o oz
(] DO Seqfnchas ko 207300 20TOES 67T PAdbnyrssi archasa chromasoms atypicalGC [u]
| ] D005 Seqfrchas unkmonn 208012 208831 B30 . PAknyssi archasa chromos.oms atypecalGC o 2
(] D006 Seqfrchas [Pyt 20BBE2 202800 1009 PAbyssi archasa chromasoms atypicalGo o 2
] DODED0 Segfnchas FE-G1ZrRNA 200204 200313 110 + Pdbnyrssi archasa chromaosoms BLAST/Rfam_10.0_seed 5 D k
(] D000 Seqfnchas snoRa 230449 ZI05TS 127 - PAdbnyrssi archasa chromasoms BLAST/Rfam_10.0_seed 5 0
— 0014 Seqfrchas sroRNA-C Diboo:. 230454 230513 &0 = PAbyssi archasa chromaos.oms Dramn o 1
(] 000103 Seqgfuchas snoPyro CD ZIDE3E  Z20EDD B + PAbnyssi archasa chromosome BLAST/Rfam_10.0_seed 3 [Lv)]
] DODD15 Segfnchas snoRNA-CDbox Z23DE3IT  ZIDGET 51 + Pdbnyrssi archasa chromaosoms Dramn [u] D
(] DOz Seqgfrchae sR49 235441 235406 56 + PAbnyssi archasa chromasome BLAST/Rfam_10.0_seed 2 w0l
(] DOR016 Seqfrchas snoRMNA-CDbox: 235445 235404 50 + PAbyyssi archasa chromaos.oms Dramn [4] ol
(] DONDOE Seqfnchas sR13 245076 246030 55 + Py si archasa chromaosoms BLAST/Rfam_10.0_sead 4 D
Il DOR01T Seqgfrchae snoRMNA-CDbox 245080 246028 49 + PAbnyssi archasa chromasome Dramn o (Lhh ]
(] DOrzI3 Seqgfrchae sR43 260033 25008R &6 = PAbyssi archasa chromos.cme BLAST/Rfam_10.0_seed 3 01
(] DO001E Seghrchae sroRMNA-C Do 2o0o3s  ZDDoEd 20 = PAbyssi archasa chromosome Dram o w1
- (001 Dt Segfrchas sanoPyro_CD 25BDET  25B1Z2 56 + PAbnyrssi archasa chromasoms BLAST/Rfam_10.0_sesad 2 (o) ]
Il DOR01D Seqgfrchae sroRNA-C Diboo:. 258071 258119 49 + PAbnyssi archasa chromasome Dramn o (Lhh ]
(] DO03T Seghrchas Nk 20B0TS  ZBET11D 45 PAbyssi archasa chromos.ome BLAST/CG-segicaRMAc 1 1
(I} D020 Segfuchas snoRMA-CDbox 2rozi1d  ZTooet 52 + PAbnyrssi archasa chromosome Dramn (1] [Lv)]
- D050 Segfrchas tRMNA-His 2056TT  2DETS3 ria + PAbnyrssi archasa chromasoms [combine: BLAST/Rfam_1...] 1 (o) ]
(]} DO00Z1 Seqfrchas sroRMNA-C Do 201375 301421 47 = PAbyssi archass chromos.omes Dramn o 1
(] OO0z Seghrchas sroRMNA-C Do Z0E264 30E3T o + PAbyssi archasa chromosome Dram o 1
] DO00T Seqfnchas ko I0FEI0 30T 102 PAbnyrssi archasa chromasoms atypicalGC o 2
(] DO0HE Seqfrchas [Pyt 205508 305716 114 PAbyssi archasa chromasoms atypicalGo o 2




4
:n1

P. abyssi

User sequence(s)

ID
000348

Database sequence(s)

gi|3T639835|ref|MC_006624.1|_Thermococcus_kodakarensis_KOD1,

- —
SegMame Family Begin End
SeghArchae unknown 1083324 1083412

Sequence Description
_complete_genome_2

gi| 18876372 reflNC_003413.1|_Pyrococcus_furicsus_DSM_3638 _complete_genome_1

Size

Strand

database
NC_00D6624

NC_DD3413

Software
[BLAST/CG-seg/c...]

Begin
914605
1022786

End
914704
1022875

Alignment produced by Carnac + Gardenia

000348
S%g1 | 57639935 re
%01|18976372| re

000348
S%g1 | 57639935 re
%01|18976372| re

000348
S%g1 | 57639935] re
%01|18976372| re

000348
S%g1 | 57639935 re
%01|18976372| re

UUCU---G-U- - AA- - GC- - - AC- AAAUCGALAAAUUULUALALACCUUCALILAUUAGACAAGLIA
UUCUCACGAUAAAAUCGCUGGCCUAAACCGALUAAAUUUUUALALACUCAUCACACUAGUUGGGLIA
UUCU- - -G-U- - ARUUAC- - - AC- AGACAGAUAAAUUULIUALAUACULUUCACCCUAAUULIAGLIA

EEE S * ok k¥ * E A R R R R L o EEE

CAAARAAGUGLACUACAAAAALUCUGUACULGGUGGL
CAGAAAAUUGUACUACAAAACUCUGUACCCGGLIGGL

CAGAAAAAUGLACUACAAAAALLILGUACUAGGLIGGE
CERRE CREEERREROREE F Rk ks




NncRNA prediction and annotation
T. aestivum

Home 1.Load data 2.Predict 3.Explore
- _

Current results for the 0057391609a421 project: 179 putatives RNAs predicted.

Software tools used and user actions are summarized in the left re-sizabile table and query sequencels) in the right re-sizable table. See the project history for more details.

A

Run or user identifier Description Number of RNAs Query sequence(s}
o5 INFERMAL 57 contig TBITET nt eukansote Wheat unknown unknown
T o7 INFERNAL 2 contig_o14 2522860 it eukanyote unknown unknown unknown
] INFERMAL 1
. 1 o4 INFERNAL 1
User action Combine -136+68
J '_ s BLAST/Rfam_10.0_sesd &7
1 1 0z Combine -0+
y INFERMAL 1
s User action Combins -0+0
1 Combine o+0
o1 Gombine 2+1
BLAST/Rfam_10.0_sesd LLE]
RNAmmer L]
% tRNAscan-SE L]
Fisid Operatar Value [widcards alowed) Resulf
- Criterium =| Comparison =| Give value Add/Update 17179 RNAs satisfy filter{s)
|i Table view I JErowse view I CGview view
The tabie of results may be sorted by chicking on the column titles. You can select predictions by ficking the check boxes in the left column and parform actions on them using the down-drop Ests. balow
the table [7]
Predictions 1- 20 of 179 Display | Terse set _=| Show 20 =| Pags 1 of 9 = =»
Seq name Family Start End Size  Strand Species Domain Replicon Align. Run
(] contig MIR1122 21364 21441 78 - Whest eukaryote unknown 1 o1
(] contig MIR1122 21364 21445 &2 + Wihest eukaryote unknown [} ros
(] contig MIRT122 21364 21445 a2 - Whest sukaryote unknown [} s
(] contig 55_rRNA 33257 33337 81 + Wihest eukaryote unknown 1 o1
(] contig 5S5_rRNA 42578 42643 66 - Whest sukaryote unknown 5 o1
[ oomoo3 contig SS_rRMA  4BBBT 48750 64 + Wihest eukaryote unknown 1 o1
[ ooooi contig MIRT122 40455 49498 a4 - Whest sukaryote unknown 5 o1
[ oooon contig MIR1122 40458 40408 41 + Whest eukaryote unknown 3 o1
[  ooooos contig 55_rRNA 65214 65278 65 - Whest sukaryote unknown 5 o1
[ oomoio contig 55 (RNA 126714 126785 T2 - Wiest eukaryote unknown 5 o1
[ ooness contig 5S_rRMA 150056 150190 135 + Whest eukaryote unknown [} L
[ oono7 contig 5s_(RNA 150056 150100 135 + Wiest 5 explone
[ oonzes contig MIRT122 151268 151342 74 - Whest eukaryote unknown [} o5
[  oox2so contig MIRT122 221910 15 + Wiest eukaryote unknown [} 05
[ oonzes contig MIRT122 221919 222033 - Wihest eukaryote unknown [} o5
(] contig MIRTIZ2 221922 - Whest sukaryote unknown 2 o1
[ oomoiz contig MIRT122 221923 222031 + Wihest eukaryote unknown 2 o1
M nonsoa P MIRI9T  comnes coRiaR #o - [T — ndraete [, " anvrtne
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$i8800030044101

MIR1122
MIR1122
MIR1122
MIR1122
MIR1122
MIR1122
U4
U4
MIR1122
MIR1122
Ha_rRNA
MIR1122
MIR1122

G0T4SE
G0TASE
631502
THO504
Ta5165
Ta5166

222031
J0E146
J0E146

620719
631500

g

INFERNAL
INFERMNAL
BLAST/Rfam_10.0_sesd
BLAST/Rfam_10.0_seed
[combine:BLAST/Rfam_1...]
[combine: BLAST/Rfam_1...]
INFERNAL
[combine:BLAST/Rfam_1...]
INFERMNAL
INFERMAL
[combine: BLAST/Rfam_1...]
[combine: BLAST/Rfam_1...]
INFERNAL

(=T = I = T L R ST = =] ]

sffasfeftaca




RNAspace.org

The non-coding RNA annotation platform

RMA features
10

Famiby:

‘Sequence name:
Start:

End:

Strand

Predicted by:

Genome context

0D019D

u4

contig {Wheal unknown - eukanyote - unknown)

607456

GOTEEG

+

combine: BLAST/Rfam_10.0_seed - with & 0.0 score on 25-4-2013

GTATAAGAACGGACCATGGGCGTATGGARATGGEGEC ... [000199] ... TCCTTGGAGAGGGCAAGGGCCTACGAATTAAATAA

Sequence and structure(s)

QEE199 1 ATTTTTGCGCT TGGGGCAATGACGCACCTAGTGAGGTAATACCGAGGCGCGTCAATTGCTGGTTGAAAACTATTTCCAAACTCCCTCTTTGGCCCTCACG
101 GGTCACTGAGAATTTGTGCAAAGGCTCCCTC

Alignment(s)

This prediction is included in 10 alignment(s)

Edit Back to explore




Database sequence(s)

Sequence Description

=U4|U302335, 1/60T07-60046_|RFOD015

=U4M4TO180.1/4511-4661_|RFOD015

=>U4AAADRO0TOEL. 1/44TEE-44012_|JRFO0015
>U4|U302335, /6079760046 |RFOD015
=U4|AAADR00TO0. 174476544912 _JRFO001S
=U4|PO04E5E, 34500340137 _|RFO0015
=U4|ARHO1003623. 1/42060-42210_|RFOD015

=U4M4TI1ED, 1/4511-4661_|RFO0015

=U4ARHO1003623, 1/42060-42219_|RFO0015
=U4|PO04E5E, 348003-40137_|RFO0015

database
Rfam_10.0_seed
Rfam_10.0_seed
Rfam_10.0_sead
Rfam_10.0_sead
Rfam_10.0_seed
Rfam_10.0_seed
Rfam_10.0_ssed
Rfam_10.0_ssed
Rfam_10.0_ssed
Rfam_10.0_ssed

Alignment produced by BLAST/Rfam_10.0_seed

Top sequence: RMNA prediction 000199
Bottom sequence: Rfam_10.0_ssed U4JU202335 1/60707-60046_|RFOD015

E-value: 1=-3&

[eeeh B3]

%U4 | U302335. 1/6
ooe199

%U4 | U302335. 1/6

E0T7456

1

607520

(=11

atttttogcocttogagocaatgacacacctagtgaggtaata-cocgagocgegtcaattgetogott
PETEEEEEE R e e e e e eeree e e Ten e e e e A et
atctttgocgettggggeaatgacgocagetaatgagottataaccgaggcgocgtctattgetggtt

gaaaactatttccasactocctetttgge  B07548
FEPEREEEEREEETee e Tereerr 1t

gaaaactatttccasaccccctettagge a4

Alignment produced by BLAST/Rfam_10.0_seed

Top sequence: RMNA prediction 000199
Bottom sequence: Rfam_10.0_seed UAJMATO180.1/4511-4661_|RFO0015

E-value: 1=-31

[ale]en B3]

%U4 |M479189. 1/4
ooa199

%U4 |M479189. 1/4
ooe192

%U4|M479189. 174

E0T745E6

1

607520

(=11

Ba7378

131

atttttgcgettggggcastgacgcacctagtgaggtaata-cocgaggcgegtcaattgetggtt
RN RN e e N A RN RN NN AN ANR Y|
atctttgocgettggggeaatgacgcagetagtgagottotaaccgaggcgocgtcaattgetggtt

gaaaactatttccasactocctetttageoe - -ctcacgggtcactgagaatttotocaas
FELEEEEEEEEEEre e Teeer et Frr e e e
gaaaactatttccasaccccctecttggoctgggttacgoccaggocatcgagaatttctggaag

ggetcocct  BOT75ES
[T
ggctcocct 138

607519

&5

607519

&5

BB7577

130




RNAspace.org

The non-coding RNA annotation platform

RMA features
10

Famiby:

‘Sequence name:
Start:

End:

Strand

Predicted by:

Genome context

0D019D

u4

contig {Wheal unknown - eukanyote - unknown)

607456

GOTEEG

+

combine: BLAST/Rfam_10.0_seed - with & 0.0 score on 25-4-2013

GTATAAGAACGGACCATGGGCGTATGGARATGGEGEC ... [000199] ... TCCTTGGAGAGGGCAAGGGCCTACGAATTAAATAA

Sequence and structure(s)

QEE199 1 ATTTTTGCGCT TGGGGCAATGACGCACCTAGTGAGGTAATACCGAGGCGCGTCAATTGCTGGTTGAAAACTATTTCCAAACTCCCTCTTTGGCCCTCACG
101 GGTCACTGAGAATTTGTGCAAAGGCTCCCTC

Alignment(s)

This prediction is included in 10 alignment(s)

Edit Back to explore




T. aestivum:U4 ?

RMNA features

1D: 000257
Family; U4

Start: 607456
x. 1 End: 607607
_‘ . Strand: +
¥ . Predicted by: INFERNAL 1.0.2 with a 2.83e-19 score on 25-4-2013

Genome context

GTATAAGAACGGACCATGGGCGTATGGAAATGGGE .. [000257]

Sequence and structure(s)

QOe257 1

New secoendary structure

You can type or paste a secondary structure in bracket-dot farmat.
Alternatively you can compute the minimal free energy secondary structure with, | Select a software

i

Update preview

. TACGAATTAAATAATCAAAN AAA CTACT

Add this structure in the preview page

A GOGCTTGGGGCAAT GACGCACCT AGT GAGGT AATACCGAGGCGCGTCAATTGCTGGT TGAAAACT ATTTCCAAACTCCCTC GGCCCTCACG
101 GGTCACTGAGAA GTGCAAAGGCTCCCTCTCCTTGGAGAGGGCAAGGGCC

Reset initial values

Save

Cancel




T. aestivum:U4 ?

.

RMNA features

CGCTTATTTACCGCGGTTGTTGGAGATGCTCTTAA . . .

oooio9

g
contig {Wheaf unknown - eukanyote - unkmoen)

607356
607586

Update preview

+
combine:BLAST/Rfam_T0L0_seed - with a 0.0 score on 25-4-2013

Genome context

[eee1lo9] ... TCCTTGGAGAGGGCAAGGGCCTACGAATTAAATAA

and structurel(sl
[alaloh B==]
101 ATTTTTGCGCTTGGGGCAATGACGCACCTAGTGAGGTAATACCGAGGCGCGTCAATTGCTGGTTGAARACTATTTCCAAACTCCCTCTTTGGCCCTCACG
201 GGTCACTGAGAATTTGTGCAAAGGCTCCCTC

1 TTTGTTTGTTGGTAGTCTGATTAGTCCCACCTCGGTAACTGAGGCAGGTGGCAAGGGGGAGCTAGGTATAAGAACGGACCATGGGCGTATGGAAATGGGC

Mew secondary structure

You can type or paste a secondany structurs n b ~dot formeat.
Alternatively you can compute the minimal fres _'|

sacondary structure with:  Select a software
Add this structure in the preview page

Alignment{s)

This prediction is included in 10 alignment({s) \

\ [ Resat initial values Sawve Cancel

)

000257

1 TTTGTTTGTT GGTAGTCTGA TTAGTCCCAC CTCGGTAACT GAGGCAGGTG
51 GCAAGGGGGA GCTAGGTATA AGAACGGACC ATGGGCGTAT GGAAATGGGC
101 ATTTTTGCGC TTGGGGCAAT GACGCACCTA GTGAGGTAAT ACCGAGGCGC
151 GTCAATTGCT GGTTGAAAAC TATTTCCAAA CTCCCTCTTT GGCCCTCACG
201 GGTCACTGAG AATTTGTGCA AAGGCTCCCT CTCCTTGGAG AGGGCAAGGG

251 _CC




SRNA prediction and annotation
T. aestivum

Home 1.Load data 2.Predict 3.Explore |:

Current results for the 0057391609a421 project: 179 putatives RNAs predicted.

Software tools used and user actions are summarized in the left re-sizabile table and query sequencels) in the right re-sizable table. See the project history for more details.

Run or user identifier Description Number of RNAS Query sequence(s}
w05 INFERMAL 57 contig TBITET nt eukanyote Wheat unknown unknown
T o7 INFERNAL 2 contig_014 25ZZBE0 it eukanyote unknown unknown unknown
06 INFERMAL 1
) . 1 Lt INFERNAL 1
User action Combine -136+68
"- s BLAST/Rfam_10.0_sead &7
" 4 | 0z Combine -0+0
N INFERMAL 1
User action Gombine o0
1 Combine 0+0
o1 Gombine 21
BLAST/Rfam_10.0_sesd 119
RNAmmer o
i tRMAscan-SE o
Fiald Operatar Valus (widcards alawed) Result =] wil'm?mmwmmmhﬁtd
o Criterium =| Comparison | Give value Add/Update = 179179 RNAs satisfy filter(s)

[ [ [ e e I

The tabie of results may be sorted by chicking on the column titles. You can select predictions by ficking the check boxes in the left column and parform actions on them using the down-drop Ests. balow
the table [7]

Predictions 1- 20 of 179 Display | Terse set _=| Show | 20 Pagel |of9 = »»

l:l 000018 contig MIR11Z22 21364 21441 TE - Wheat eulanyote unknomn BLAST/Rfam_10.0_seed 1 1
|:| 000261 contig MIR1T1Z22 21364 21445 82 + Wheat eukanyote unknown INFERNAL 0 ms
D DO026T contig MIR1122 21364 21445 82 - Wheat eukaryote unknowWn INFERNAL o s
E DODO0Z contig 55 _rRNA 3325T E333T 1 + Whesat eukanyote unknown BLAST/Rfam_10.0_sead od
(] DOB00E contig BS_rRNA 42578 42643 66 - Wheat ek aryote ko BLAST/Rfam_10.0_sesd 5 o1
=

D 000019 contig MIRT1Z22 40455 49498 a4 - Whaat eukaryote unknown BLAST/Rfam_10.0_sead 5 ol
l:l 000011 contig MIR11Z2 40458 40408 41 + Wheat eulanyote unknomn BLAST/Rfam_10.0_seed 3 1
= " ot
(] cantig o1
() contig o s
— p— - = p——
|:| 000268 contig MIR1T1Z22 151260 151242 T4 - Wheat eukanyote unknown INFERNAL 0 ms
l:l 000250 contig MIR11Z2 221010 222033 15 + Wheat eulanyote unknomn INFERNAL o M5
|:| 000265 contig MIR1T1Z22 221919 222033 - Wheat eukanyote unknown INFERNAL 0 ms
(] contig MIRT122 Z21922 - Wheat ek aryote unkmow BLAST/Rfam_10.0_sesd 2 o1
|:| 000012 contig MIR1T1Z22 221923 222031 + Wheat eukanyote unknown BLAST/Rfam_10.0_seed F3 1
— nnnto i IR A122 aamnRs “OR1AR Ee) - LTy P e e T ACT Rfam 1 1 L3 Evrlne,




T. aestivum:miR1122 ?

Page 1 xjof1

User sequence(s)
[s] SeqMName Family Begin End Size Strand Software
000275 contig_914 MIR1122 540570 540684 115 + INFERMNAL
0o02T4 contig_914 MIR1122 2231328 2231440 115 + INFERNAL
oo0nz59 contig MIR1122 221919 222033 115 + INFERNAL
0o0273 contig_914 MIR1122 675545 675659 115 + INFERNAL
ooo272 contig_914 MIR1122 648743 548857 115 + INFERMNAL
ooo279 contig_914 MIR1122 TH5563 THSETT 15 + INFERMNAL
Alignment produced by clustalw + RNAz
P-value: 0.294198
Qo0275 AACCUACUCCCUCCGUUCGG AAUGUALCUAGALGUALULUUAGULG »
Coo274 GALBUACUCCCUUCGUUCG GC. ALIGLIALICLI GLIALLILILIA x\“}
Q00259 UaaBUACUCCCUCCGAUCE, AUGUALCUAACALUGAAAUGCGUC ]
Qo273 CAABUACUCCCUCUGUCCG UC ALIGLIGLICLI ACUAAAALAC
Q00272 GAUAUACUCCCUCCGUUCE, CLUIGA, ALGLUALICL ACUAAAALIAC
Q00279 AALBUACUUCCUCCGUUCG A AUGUALCUACAACUAAAAUACALC -4
CONSEensus AALUBUACUCCCUCCGUUCG C AUGUAUCUAGAACUAARALACALC >
k0 kokkk kkE kK kKRR kK * EE T T T T * * *
Q00275 LIAGAUACALIC ACCGAACGGAGGGAGUACGLIC
Qoo274 UAGAUACA CCGAACGGAGGGAGUABLIAC 3
Q00259 LIAGALACA LUGGALICGGAGGGAGLUABCLIA Y
Qo0273 LAGAUACA CCGGACGGAGGGAGUABAAG E
ODo272 UAGAUACA CGGAACGGAGGGAGUACALIG ,&I_
Q00279 LAGAUAGS CCGAACGAAGGGAGUAGBLIAA
CONSEnsUs UAGAUACA COGAACGGAGGGAGUABAAA
ok ok ok ddkkEEEE * ok Rk ko *
44
[EE27S JERLcoreeoooreeonoet, rreerent an
Q0274 Recececerooeeennt reeeeerote £
QeE259 A IR Feeeeeeeeen. .. ey
000273 JRCCrreeoerreeon lllllttttl ........... y
000272 e, Ceeeerrrome. . . ..., Wiew consensus secondary strucutre with | rnaplot ad
DOO279 reeeeere.otenidt L P I
CONSEensus oRmeeereoeroeeennt L
A UACU CCU G C ALUACL GUC ALGL UCLA u u u
0ER275 1. .
0o0274 IRRRRRRRN! IRRRR] B
000259 IRRRRRRRN! IRERR] R
0OR273 IRRRRRRRN! IRRRR] F
OO0Z272 IRRRRRRAN] Y. ...
[EE279 IRRRRRIRE! IRRRR]
consensus IRRRRRRRN] IBRRE] A
UAGAUA U GAGLA
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| miRBase

Home §| Search | Browse || Help §| Download §| Blog Submit j Search resulis

Search Results
We found 3 unique results for your query ("mir17122"), in 4 sections of the database.

miRNA name match the accession or ID of a hairpin precursor entry 3
Previous 1D match the previous |D of a haipin precursor entry a
T T match the accession or ID of a mature miRMNA 3
sequence
Previous Mature ID  match the previous mature ID of a mature entry
Dead entry match the accession or ID of a dead entry
i entlg previous match the accession or ID of a dead entry a
Gene symbol find miRMA entries based on gene symbols 0
Description search miRNA entry description 3
Comments search miRMA entry comments 1
PubMed 1D T;Zihn;‘lall?dr\;lgentnes based on literature reference 0
TR search title and authors of associated literature a
references

The above key shows a brief description of each of the database sections, along with the number of hits found in each one. Only unique miRNA entries are
shown in the results table below. Click the column headings to sort the results table, or restore to the original order .

MIC00E184 tae-MIR1122
MIC011568 bdi-MIR1122 v v v

MICO16607 far-MIR1122 v ¥ v




ncRNA prediction and annotation g8
Prediction iIs different of validation !!! s

* mIRNA prediction

— Homology search

* Sequence alignment : very good conservation of the
mature miRNA : Blastn against miRBase

— Be careful with plants !!!
— Pre-miRNA structure is to verify
— Take care of false positives




cRNA predicti
Prediction iIs

on and annotation
Ifferent of va

lidation !!!

Ed

Fichier

~ |mirbase

GOCTAGGTGAAGATCTT GG TGGT AGTAGC AAAT AT TCAAAC GAGAACT T TGAAGGOCGAAGTGGAGA
COCCk 000 L Dok (R L ook ) ) ) ) ) skkok) ) ) ) ) oK) ) ) Jokok) ) ) ) skokokoskok ook ko bk
GOCTAGSTGAAGATCTTGGTGGT AGTAG

[ESlMost Visited¥ [EJRNAsimY o=WebMail k Koders Code Search: ...
Google | [~]

| = miRNA Search Results | +

sRNAMap: Small Non... *f Biolnformatique des ...

'JRechercher ~ | i ~ @ pa ~ db~ @ Partager~ »

% ¥ _ Connexion ¥

A A AATGAAGATCT TGS TGGT AGTAGCAA,
ok ok bk ok R AGATCT T GG TGGT AGTAGC AAAT AT TC
A A& AGATCT T GGTGGT AGTAGC AAAT AT T
ok ok bk ook R AGATCT T GG TGGT AGTAGC AL,
A A& AGATCT T GGTGGT AGTAGC AAAT
ok ok bk ook R AGATCT T GG TGGT AGTAGC AAAT AT
A A A AT GGTGGT AGTAGC AAAT AT TCAAACGAG

~

Cette page esten anglais ¥ .Latraduire al'aide de la barre d'outils Google 7

Traduire Non merci | | Nejamais traduire les pages en anglais

miRBase

Google

Home [| Search | Browse ll Help ll Download Submit

Sequence search results

Matches for your nucleotide sequence

MI0012527 mdo-mir-739 6 331 de-21
MI0015608 cin-mir-4057 12 36 29 53 89 0.18
MI0001408 cbr-mir-240 25 57 76 84 0.47

MI0010704 pvu-MIR166a 13 51 222 78 1.5
MI0011580 dme-mir-2491 16 64 17 85 74 3.2
MIO001408  cbr-i 38 73 29 64 72 4.7

Options ¥ 3

A A AAAA A AN A A K G T GOT AGTAGCALAT AT TCAAACGAGS
ok ok ook ook ok ok ok b TGGT AGTAGE AAAT AT TC AL ACGAGA ACHH 44 Aok ok ok Aok Aok Aok ok ok
AAAAA AR AA A AAAA A AATGOT AGTAGCARAT AT TCAAACGAG
kb o A TGGT AGTAGC AR AT ATTC AR ACGAGAIF A+ 4ok 4ok Ak ok Aok Aok ok ok ok
ok ok ook ook ok ok ok **Tcgrggrggcug-rg-,—rcugcm@” A ok A A o ok ok ok
A A A A A A A A R GGT AGT AGC A AT AT TCAAACGA
AR A A A HOT AT A OC A4 AT ATTC AL ACCAGAACTH 44 44 41 A4 A4 4 A4 Ak 4
A A A A A A A A K GGT A TG AR AT AT T AR A GG AH A A A A A A A A A
ok ok kb shok ok ok ok bk G GT AGTAGC AA AT ATTC AA AT GAGE
A A A A A A A T AIG T A G AT AT TC AR AT GG AT o Ao A A A A A A A A
ok ok ook shok ok o ok ko bk GT AGTAGE A AT AT TC AL ACGAGA ACTT 44 4 ok ok Aok Aok Aok ok ok
A A A A A A A A K T AG T G AU AT AT T LA GAGAA: A A A H A A A A A A
A A A A A A A A T G T G AU AT AT TC AL AT GAGA A A A A A A A A A A
ok ok ook shok ok ok ok bk ko AT AGT AGC AA AT AT TC AA AT GAGE ACTH ok ok Aok Aok Aok Aok Aok ok Aok
A A A A A A A A AT AGTAGC AAAT AT TC AL ACGAG
ok ok ook shok ok o ok ko bk H T AGTAGC AA AT AT TC AN AT GAGE AT 44 4ok ok ok Aok Aok Aok ok ok
A A A A A A A AT AT GIC A AT AT T A A GG AT T A4 A0 A A A A A A
A A A S R A TG TG A AT AT T AR AT GG ACT T T 58 4 Aok Aok Ak Aok ok ok
PG T A AR AT AT TIC AR A GG A A A A A A A A A A A
AGTAGCALAT AT TC AL AT GAGAACTTHH H5b Ak b A o4k ok
AGTAGCALAT AT TCALACGAGAAC T T TGHM AH AR A A A A AN
AGTAGE AR AT AT TC AR AT GAGANH Ho A AR A A A A A
AGTAGE AA AT ATTC A AT GAGE Ak ok Aok Aok ook skok ok Aok ok
AT AGE AR AT AT TIC AR AL GG AT 4 A4 A4 A A A A A A A

I HENUEWNE R I
Nw-bHlﬂU"UV(IlHNlﬂolﬂleﬂH\Dmwa\UﬂNU‘lﬂU‘\JNNN

Alignment of Query to hairpin miRNAs

Query: 6-73 score: 331 evalue: 1e-21
Userseq 6 JagL 73
FEEE PR e e e e e e e e e e e e ee e e e e e erren
mdo-mir-739 18 aaL 85
Query: 12-36 cin-mir-4057 : 29-563 score: 89 evalue: 0.18
UserSeq 36 gaucuuggugguaguagcasauauu 12

18 G A G AR AT AT T AR AT GAGA AC T A O S Ak A K e
is GTAGT AAAT AT T ARACGAGA ACHE KA A AN AA A A A A
14 GTAGT AR AT AT T AR AT GAGA ACT TH S Sk sk ok ok ok ok
20 GTAGCAAAT AT TCAAACGAGA ACT T TCHF A6 Aok ok ok ok Ak Ak
1z GTAGCAANT AT TCAAACGAGAACT T TH #5 Aok ok ok Aok ok o ok
1z4 GTAGCAAAT AT TCAAACGAGAAC T T TG AR K A A A A A A
3 TG AR AT AT T A AT G AT T HE 0 Sk Sk Sk Sk ok ok
45 TAGCAAAT AT TCAAACGAGAACTT TGH dk bk ok ok ok ok ok
== TAGCAAAT AT TCAAMCGAGA AT TT TG AANE A A A A A A
7 TG AR AT AT T A AT G G AT H: S KKk Sk Sk ok ok
3 T AGT AR BT AT TIC AR ACGAGE AT A A A A HA A N A A
534 TAGCAAAT AT TCAAACGAGAACTT TGA #k bk ok ok sk ok ok
ag7 AT AT TIC AR AC GAGAACT T TG Ak 400 4ok ok ok ek ok ok
28 GCARAT AT TCAAACGAGAACTT TGAMEF HH 4 A A4 A ok
51 AAAT AT TCAAACGAGAACTT TGARGH ¥4 #b hk dok bk bk
L 1140 GAGAACTT TGAAGGOCGAAGTGGH %
153 GAGAACT T TGAAGGOCGAAGTGH* #
Z80 ACGAGAACT TT GAAGGCOGAAGT GGAGA
BT ACGAGAACT TTGAAGGCOGAAGT GoAY +

cin-mir-4057 29 gaucuuggugaaaguagcasacacu 53

>Clref|NR 003287 .2 @ Homo sapiens RNA, 28S ribosomal 1 (RN2851), ribosomal RNA
Q

Length=507
Q”e“’u:zs'ﬂ COrMIr240 : 76-108 score: 84 GENE ID: 100008589 RN28S1 | RNA, 285 ribosomal 1 [Homo sapiens]
wersea S IR TN (1@ or fewer PubMed 1links)
chr-mir-240 76 qu; L
Score 122 bits (66), Expect = 6e-28
Query: 13-51 pvu-MIR166a : 184-222 score: 78 Identities = 68/62 (99%), Gaps = 0,69 (0%)
Userseq s1 aucul 1 Strand=Plus/Plus
pvu-MIR1G6a 181 slulilgougubegegooutsauticausgatstitd] = Query 5 AGGTGAAGATCTTGGTGGTAGTAGCAAATATTCAAACGAGAACTTTGAAGGCCGAAGTGG 64
Terminé sbict 2341 ALLHEASAAHELHLHALHALLAMAFAHLAMALEALANEHHEAALLLLEMALLL 2400

Query AGAAGGGTT

ey her AINIIIH

2409
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