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A novel class of small RNAs:
tRNA-derived RNA fragments (tRFs)
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SUMMARY e
U1
Small noncoeding RNAS function in concert with Argo-
GCGGACGGGAGCTG naute (Ago) proteins to regulate gene expression at
CCCCCCC( the level of transcription, mANA stability, or transla- i

""" tion. Ago proteins bind small RNAs and form the
core of silencing complexes. Here, we report the anal- Grishok et al., 2001; Hutvigner et al., 2001: Lund et ., 2004) e s s v - AUS
ysis of small RNAs associated with human Agoe1 and % . Be . = Kpestg
A902 revealed by immuno ipitation and deep Such defNA intermediates are subsequently unwound, and the

. gingle-stranded mature mMiANA is incorporated into effector
sequencing. Among the reads, we find small RNAS o0 00 onen referred to as mifiNPs (Moureiatos et &,

originating from the small nucleolar RNA (snoRNA) 200 | the sifiNA patiway or RNA interference (NAI), long
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Righ [hroughput
Sequencing
of small RNAs



Different High Throughput Sequencing platforms

lllumina Genome Analyzer lIx Genome Sequencer FLX system SOLiD™ Sequencers
(http://www.illumina.com) (http://www.454.com/) (http://www.appliedbiosystems.com/)
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HUGE amount of Data

@QHWI-EAS385:1:1:151:9494#0/1
TAGCTTATCAGACTGATGGTNATAGTNTGACGTCNTCTGCT
+HWI-EAS385:1:1:151:949#0/1
bSLSbaa_0XaSTYX[_ "M"DL"N_ND[ FM"[YD"[_OI\
@HWI-EAS385:1:1:154:1082#0/1
TAGCTTATAAGACTGATGTTNATTGANTGACTTCNTTTTCT
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"N~ _ab]H\" "ba]¥Y]_V\D\ BBEBBBBBBBBBBBBBBB
@HWI-EAS385:1:1:156:983#0/1
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Gigabytes of short read data



read length distribution
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Prediction of new ncRNAs




Summary:
A Helpfull Tool

p platform independent
» handle huge datasets

p automate recurring analyses

» automatically predict new ncRNAs



Summary:
A Helpfull Tool

» allow user annotations

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

p easy to use web interface
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SEQUENCING EXPERIMENT
AND ITS RESULTS
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MAP READS
TO A REFERENCE GENOME

S Freely choose one of your favorite
e R > mapping tools to map your data to
R —— a reference genome. For example:

» segemenl

| =W

@HD VN:1.0

@SQ SN:chrI LN:15072421

@SQ SN:chrII LN:15279323

@SQ SN:chrIII ILN:13783681

@SQ SN:chrIV LN:17493785

@SQ SN:chrV LN:20919568

@SQ SN:chrX ILN:17718854

@PG ID:segemehl VN:0.9.4-SRev: 162 $ (SDate: 2010-10-15 12:48:37 +0200 (Fri, 15 Oct 2010) $S)

GPL9269_GSM427346_GSE17153_102271 chrI 15070506 255 31M1D1M * 0 0 ATTCTTAGTTGGTTGAGCGAT * NM:1:4 MD: Z XN:i:
GPL9269_GSM427346_GSE17153_102271 chrI 15063309 255 31M1DIM * 0] 0] ATTCTTAGTTGGTTGAGCGAT * NM:1:4 MD: Z XN:i:
GPL9269 GSM427346 GSE17153 384015 chrIV 3233310 255 21M * 0 TGAGATCGTTCAGTACGGCAA * NM:1i: MD:Z:21 XN:1i:1
GPL9269 GSM427346 GSE17153 384015 chrIV 3233310 255 21M * 0 TGAGATCGTTCAGTACGGCAA * NM:1i: MD:Z:21 XN:1i:1
GPL9269_GSM427346_GSE17153_384015 chriv 3233310 255 21M * 0] TGAGATCGTTCAGTACGGCAA * tic: MD:7:21 XN:1i1l




PREPARE YOUR MAPPED READS
FOR THE DARIO UPLOAD

(user]$ per)

map2hed




~| GB
(SAM output) UR MAPPED READS

1 DARIO UPLOAD
398 MB

(BED file with reads)

|

60 MB

(BED file with tags)
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(gzipped BED file with tags)




UPLOAD YOUR DATA TO THE DARIO
WEBSERVER



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.




..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

Summary

Job recenved at 2010-12-27 20:45:55

Click here to bookmark this page for reference. This result will be

available online at least 2 weeks from your jobs finish time. Job finished at 2010-12-27 20:58:32

You will find all downloadable files at the end of this page. ¢ of uploaded mapping loci 582,333

Total ¢ of reads 1,367,246

Total # of tags 203,811

The Summary contains some basic information about the job, e.q.:

» 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 RN A sequence that occurs at least once in a set of sequencer reads.
Thus a tag typically corresponds to several identical reads.



QUALITY CONTROL

Quality Control

The following figures indicate whether problems might have occured during sample or library preparation

Frequency

# of Mappings per Read

Read Length Distributions Multiple Mappings Distribution

ncRNA

. mANA (79, 1%)

misc ANA (0%)
ion
M IRNAIE 4%

. exons (2.3%)
scBNA (1.7%)
intorgenc (16.8%)
. snoRNA_CD (26%)

introns (5.4%)
503‘1-‘\“_”“0‘ {0.2%0)

. ncANAs (75.4%)
. snoRNA_scaRna (1.6%)

Read fractions mapping into genes Read fractions mapping into ncRNAS

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



ANALYSIS

Analysis

This table summarizes the quantification of of the different ncRNA classes. Click on "View List" for detailed information for
individual ncRNA species.

ncRNA Class  Reads Reads {(normalized) # of Genes Table

miRNA 1,141,865 B16,175.5 66 View List
snoRNA_CD 50,991 9,031.0¢ : View List
snoRNA_HACA 2, 2,019. i View List
tRNA 433,756 72,332 37 View List
scRANA 286,672 7,815.27 5 View List
snRNA 294,027 712 View List
rRNA 92,582 24,5 389 View List
snoRNA_scaRna 16,770 6,752. 5 View List

misc_RNA 9%. 5 g View List

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



ANALYSIS

Expression of ncRNA: miRNA

miRNA expression sorted with location. Click the header to sort the table with respect to another column. Click twice to

reverse sort order.
Chromosome Start Loci End Loci
chr10 100144965 100145054
chr10 103351164 103351244
chrl0 103351164 103351244
chr10 104186259 104186331
chrl0 05144000 105144148
-'4',;"' e -"'T a7 chr10 112738761

chrl0

chrl0

The expression list contains:
» the ncRNA loci (chromosomal position)

» the ncRNA ID
» the number of reads overlap with the loci

Strand 1D

hsa-mir- 1287

hsa-mir-3158

hsa-mir-3158-2

hsa-mir- 14€b

hsa-mir-1307

hsa-mir-548¢

hsa-mir-2110

hsa-mir-3663

Reads

30

Reads {(normalized)

» the number of overlapping reads, normalized for multiple mappings
» the RPM (Reads Per Million) normalized expression for each expressed ncR

Visualization
View at UCSC
View at UCSC
View at UCSC
View at UCSC
View at UCSC
View at UCSC

View at UCSC

View at UCSC



ANALYSIS

UCSC Genome Browser on Human Mar. 2006 (NCBI36/hg18) Assembly
move (<<< )( << (< )J(> J(>> )(>>> ) zoomin ( 1.5x ) 3x )(10x ) base ) zoom out ( 1.5x ) 3x )J{ 10w
position'scarch chrl0 105,143.950-105.144,1  gene Jump ) ( chear ) size 249 bp. ( configure
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Take a look on the expression pattern.



PREDICTION

Predictions

ncRNAs patterns were identified using blockbuster . Random forest classification was performed using WEKA software. The
used machine learning approach is published and can be looked up here.

Ceneral classifcation statistics:

miRNA snoRNA_HACA snoRNA_CD tRNA

Classification miRNA 193 0 , 12

. Comectly Classified (84.8%) snoRNA_HACA 1 5 : |
Incorrectly Classified (15.234) snoRNA_CD 15 0 "
tRNA 12 0 ) 3138

Confusion Matrix

These new putative ncRNAs were predicted within your data.

ncRNA Class # of Genes Table
miRNA ¢ View List
snoRNA_CD ] View List

tRNA ( View List

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.

Predictions of ncRNA: miRNA

Sorted miRNA predictions descending with score. Click the header to sort the table with respect to another column. Click
f\‘,i:f:' to reverse sort oraer.
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PREDICTION

Scale 50 Dases
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USER ANNOTATION

User Annotation

You have provided additional annotation (ncRNAs.bed). The following table shows expression of those.

Class Identifier # of Genes Table

snoRNA_CD 181 View List
rRNA 389 View List
snRNA 712 View List
tRNA 537 View List
scRNA 900 View List
snoRNA_HACA 25 View List
miRNA 66 View List
snoRNA_scaRna g View List

misc_RNA 2 View List

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



DOWNLOAD

Download

The following results are available in BED-file format:

e ncRNA Expressions BED
e Predictions BED

e User Annotation Expression BED

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.



- - (0] 8
e that you will enjoy w
We hop DARIO!

Welcome 0 DARKD. & free wep Server 1or the ang)
put qQuen Cala

s of shor ENAy

from n oh hrougs

* fastang Convenien
* no dopendon(-n %0 any seq: eNCING platform
Lonvert from ¢« SAM 1o
allluomulupruuon dir Compas

from several DARIO funs due 10 RPN

ANalysis of small ana eq data

nor
upload of own Anmotations or region
Predicrion of New putative PCRNAS us
dpproach

nlerest

NG 2 mach e uarn ng

additionyl vabdation of Predicred ncANAg uiing ExAZ

CLICK MERE TO START A Mew ANALYSIS 108

About the follow NG sections WoUls you ke 3 Quick overy
ADOUL Row 10 wie

niroducuon

Anabesis and Pred

Input Data format

i
e . = —_—
—

king with



Acknowledgements

Steve Hoffmann
Jens Steuck

[ ] [ ] -
A g e @ B ol ) P [T
. "p..b'.h e ' e S d ..- ._ '."/..‘4.‘.’-7 1 b ~ _’.' L \ -A.‘ .l -,
- - > - - v L % J {P= T
¢ [




