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Introduction

GCGGACGGGAGCTGAGAGCTGGGTCTTTGCGGGCAAGATGAGGGTGTCAGTTCAACTGGCCTACAAAGTCCCAGTCCTCGGCTCCC
......((((((((((..(((((.(((((..(((.((.((((........)))).)).)))..))))).)))))..))))))))))
                   TGGGTCTTTGCGGGCAA 1               AACTGGCCTACAAAGTC 73
                                                     ACTGGCCTACAAAGTCC 2
                                                     AACTGGCTTACAAAGTC 1
                                                     AACTGGCCTACAGAGTC 1
                                                     AACTGGCCTACAATGTC 1
                                                     AACTGGCCTACAAAGTT 1
                                                     AACTGGCCTACAAATTC 1



Introduction

GCGGACGGGAGCTGAGAGCTGGGTCTTTGCGGGCAAGATGAGGGTGTCAGTTCAACTGGCCTACAAAGTCCCAGTCCTCGGCTCCC
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                   TGGGTCTTTGCGGGCAA 1               AACTGGCCTACAAAGTC 73
                                                     ACTGGCCTACAAAGTCC 2
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                                                     AACTGGCCTACAGAGTC 1
                                                     AACTGGCCTACAATGTC 1
                                                     AACTGGCCTACAAAGTT 1
                                                     AACTGGCCTACAAATTC 1



High Throughput 
Sequencing

of small RNAs



Different High Throughput Sequencing platforms

Illumina Genome Analyzer IIx 
(http://www.illumina.com)

Genome Sequencer FLX system
(http://www.454.com/)

SOLiD™ Sequencers

(http://www.appliedbiosystems.com/)

http://www.illumina.com
http://www.illumina.com
http://www.roche.com/genome_sequencer_flx_sys2_600px.jpg
http://www.roche.com/genome_sequencer_flx_sys2_600px.jpg
http://www.illumina.com
http://www.illumina.com
http://www.illumina.com
http://www.illumina.com


HUGE amount of Data

@HWI-EAS385:1:1:151:949#0/1
TAGCTTATCAGACTGATGGTNATAGTNTGACGTCNTCTGCT
+HWI-EAS385:1:1:151:949#0/1
bSLSbaa_OXaSTYX[_^M^DL^N_ND[`FM^[YD^[_QI\
@HWI-EAS385:1:1:154:1082#0/1
TAGCTTATAAGACTGATGTTNATTGANTGACTTCNTTTTCT
+HWI-EAS385:1:1:154:1082#0/1
^N^`_ab]H\``ba]Y]_V\D\`BBBBBBBBBBBBBBBBBB
@HWI-EAS385:1:1:156:983#0/1
TAGCTTATAAGACTGATGTTNATTGCNTCGCGTCNTCTGCT
+HWI-EAS385:1:1:156:983#0/1
^NR]ab`^D^`_ba\_^aX]DZ]D[HD^QD]\X[D]bbab^
@HWI-EAS385:1:1:158:1558#0/1
TTCAAGTATTCAAACTAAGANGTCCGNACTACGGNGNAGAC
+HWI-EAS385:1:1:158:1558#0/1
b^^T]`bb[a]DN\YXXaBBBBBBBBBBBBBBBBBBBBBBB
@HWI-EAS385:1:1:159:837#0/1
TCCTAGTCCGCGTACTGCTANCAAAANAAAACAGNAGAAAC
+HWI-EAS385:1:1:159:837#0/1
aPUGZD\YBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
@HWI-EAS385:1:1:159:1132#0/1
TAGCATTCCGGATACTGCCTNAAAAANAAAAGTCNTCTGCT
+HWI-EAS385:1:1:159:1132#0/1
b[[PbXU``\JH]Paa\^DXBBBBBBBBBBBBBBBBBBBBB
@HWI-EAS385:1:1:163:1210#0/1
TCGATTATCAGAATGAAGTTNATACGNTGCAGGCNTCTGAC
+HWI-EAS385:1:1:163:1210#0/1
baZOZ\BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
@HWI-EAS385:1:1:167:928#0/1
TAGCTTATAAGACTGATGTTNATAGTNTGACGTCNTCTGCT
+HWI-EAS385:1:1:167:928#0/1
aX\a`a`b]bb^^aZ\a`Z^D[W\[YD]^[bba[D^aaYa]
@HWI-EAS385:1:1:167:1382#0/1
TCCTACTCCGTGTTCTGCTGNGAAAANAAAACACNCTAATA
+HWI-EAS385:1:1:167:1382#0/1
^DLSbVbb_bXD]Wbb_`SBBBBBBBBBBBBBBBBBBBBBB
@HWI-EAS385:1:1:174:342#0/1
ACCAAGTCCGCTTACTGCTANCACAANACAACAGNANAAAC
+HWI-EAS385:1:1:174:342#0/1
JKVDMDQ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

Gigabytes of short read data



Recurring analyses
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Chromosome Start Loci End Loci Strand ID RPM Reads Reads (normalized)
chr10 100144965 100145054 - hsa-mir-1287 2.44e-01 30 3.000

chr10 103351164 103351244 + hsa-mir-3158-1 1.90e-01 42 2.100

chr10 103351164 103351244 - hsa-mir-3158-2 1.90e-01 42 2.100

chr10 104186259 104186331 + hsa-mir-146b 1.20e+01 1.203 120.200

chr10 105144000 105144148 - hsa-mir-1307 6.16e+00 1.255 125.500

chr10 112738674 112738761 + hsa-mir-548e 3.86e-01 49 4.650

chr10 115923854 115923928 - hsa-mir-2110 5.46e-01 56 5.600

chr10 118917179 118917275 - hsa-mir-3663 7.54e-03 1 100

genomic hits ncRNA hits

expression of ncRNAs

read length distribution



Prediction of new ncRNAs!"#$"%
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Summary:
A Helpfull Tool

‣ platform independent

‣ handle huge datasets

‣ automate recurring analyses

‣ automatically predict new ncRNAs



Summary:
A Helpfull Tool

‣ allow user annotations

‣ prepare data for further analysis
(e.g. differential expression)

‣ easy to use web interface



DARIO



DARIO Web Server
A free web server for the analysis of short RNAs 

from high throughput sequencing data



DARIO
Deep Analysis of Reads in Interesting Organisms



SEQUENCING EXPERIMENT 
AND ITS RESULTS

Sequence small RNAs using a sequencing machine of your choice.

The result will be a list of sequenced RNA molecules (reads) in a sequencer specific 
output file (typically in fastq format).



MAP READS 
TO A REFERENCE GENOME

Freely choose one of your favorite 
mapping tools to map your data to 
a reference genome. For example: 

‣ segemehl

‣ BWA 

‣ Bowtie 

‣ SOAP 

‣ ...

@HD VN:1.0 
@SQ SN:chrI LN:15072421 
@SQ SN:chrII LN:15279323 
@SQ SN:chrIII LN:13783681 
@SQ SN:chrIV LN:17493785 
@SQ SN:chrV LN:20919568 
@SQ SN:chrX LN:17718854 
@PG ID:segemehl VN:0.9.4-$Rev: 162 $ ($Date: 2010-10-15 12:48:37 +0200 (Fri, 15 Oct 2010) $)
GPL9269_GSM427346_GSE17153_102271 0 chrI 15070506 255  31M1D1M  *   0   0   ATTCTTAGTTGGTTGAGCGAT   *   NM:i:4   MD:Z   XN:i:1
GPL9269_GSM427346_GSE17153_102271 0 chrI 15063309 255  31M1D1M  *   0   0   ATTCTTAGTTGGTTGAGCGAT   *   NM:i:4   MD:Z   XN:i:1
GPL9269_GSM427346_GSE17153_384015 0 chrIV 3233310 255  21M  *   0   0   TGAGATCGTTCAGTACGGCAA   *   NM:i:0   MD:Z:21   XN:i:1
GPL9269_GSM427346_GSE17153_384015 0 chrIV 3233310 255  21M  *   0   0   TGAGATCGTTCAGTACGGCAA   *   NM:i:0   MD:Z:21   XN:i:1
GPL9269_GSM427346_GSE17153_384015 0 chrIV 3233310 255  21M  *   0   0   TGAGATCGTTCAGTACGGCAA   *   NM:i:0   MD:Z:21   XN:i1
...



PREPARE YOUR MAPPED READS 
FOR THE DARIO UPLOAD

Automatically convert the output to the needed bed format using map2bed.pl. 
Optionally you can create the bed file yourself.

map2bed.pl will not only create a bed formatted file, but also merge mapped reads to 
tags and zip the output file. This will minimize the file size, resulting in
a short upload time. 

(Note: It might be necessary to explicitly select 'SAM format' as output format when running your mapping tool.)



PREPARE YOUR MAPPED READS 
FOR THE DARIO UPLOAD

Automatically convert the output to the needed bed format using map2bed.pl. 
Optionally you can create the bed file yourself.

map2bed.pl will not only create a bed formatted file, but also merge mapped reads to 
tags and zip the output file. This will minimize the file size, resulting in
a short upload time. 

(Note: It might be necessary to explicitly select 'SAM format' as output format when running your mapping tool.)

~1 GB 
(SAM output)

398 MB 
(BED file with reads)

60 MB 
(BED file with tags)

15 MB 
(gzipped BED file with tags)



UPLOAD YOUR DATA TO THE DARIO 
WEBSERVER

Open the DARIO WebServer http://dario.bioinf.uni-leipzig.de

‣ Click on CLICK HERE TO START A NEW ANALYSIS JOB 

‣ Choose your reference species 

‣ Choose upload file

‣ Optionally: choose a list of your own loci of interest

‣ Optionally: specify an e-mail address 

‣ Click Proceed

http://dario.bioinf.uni-leipzig.de
http://dario.bioinf.uni-leipzig.de


WAIT A MINUTE...

The job is automatically added to a queue and starts as soon as possible. This page 
reloads every 30 sec and opens the result page when the job is done.

If you specified your e-mail address, you will get an e-mail with a link to the result page, 
as soon as the job is finished.



...DONE

After ~10 to 25 minutes running time the result page is generated, containing the 
following sections:

‣ Summary 
‣ Quality Control 
‣ Analysis 
‣ Prediction 
‣ User Annotation 
‣ Download



SUMMARY

The Summary contains some basic information about the job, e.g.:
‣ The date and time you uploaded your file 
‣ The number of mapped loci you uploaded 
‣ The number of reads and the number of tags*

*A tag is defined as a RNA sequence that occurs at least once in a set of sequencer reads. 
Thus a tag typically corresponds to several identical reads.



QUALITY CONTROL

The Quality Control gives a first impression on how good your experiment performed.



ANALYSIS

The tables in the analysis section are itemized by the types of ncRNAs.



ANALYSIS

The expression list contains: 
‣ the ncRNA loci (chromosomal position) 
‣ the ncRNA ID 
‣ the number of reads overlap with the loci 
‣ the number of overlapping reads, normalized for multiple mappings 
‣ the RPM (Reads Per Million) normalized expression for each expressed ncR



ANALYSIS

Take a look on the expression pattern.



PREDICTION

The upper part gives information about the sensitivity of the predictions on the 
uploaded dataset. Below the predicted loci are shown.



PREDICTION

New ncRNAs candidates are identified in the uploaded data and ranked by their scores.

Futhermore, we overlap the predicted loci with RNAz screens. RNAz uses conservation 
and secondary structure properties to predict regions likely to form functional RNA 
structures.



PREDICTION



PREDICTION



PREDICTION



USER ANNOTATION

The output is in the same format as the analysis with the user defined annotations 
instead of the known ncRNA loci.



DOWNLOAD

Of course all the expression data and predicted candidates DARIO calculated are 
downloadable in bed format.

It is possible to use the predicted ncRNA candidates as User Annotation in 
upcoming DARIO runs.



We hope that you will enjoy working with 
DARIO!
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