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Prominent members of the RNA family

Classic RNAs mediating protein synthesis

mRNAs (messenger RNAs) Transcripts of protein-coding genes that act as templates for protein synthesis.

rRNAs (ribosomal RNAs) RNA constituents of the ribonucleoprotein particles known as ribosomes, which mediate the
decoding of mRNAs to the amino-acid sequences of proteins.

tRNAs (transfer RNAs) Adapter molecules carrying individual amino acids to the site of protein synthesis that recognize
specific codons in mMRNA.

Non-coding regulatory RNAs

siRNAs (small interfering RNAs) Small RNAs (20-25 nucleotides in length) formed through cleavage of long double-
stranded RNA molecules. siRNAs are particularly important for taming the activity of transposons and combating viral
infection, but they can also regulate protein-coding genes. Synthetic siRNAs can also be artificially expressed for experimental

purposes. Small RNAs (20-30 nt)

miRNAs (microRNAs) Small RNAs (20-25 nucleotides in length) that are encoded by specific genes and function in
repressing mRNA translation or in mRNA degradation in plants and animals. They are processed from long, single-stranded
RNA sequences that fold into hairpin structures.

piRNAs (Piwi-associated RNAs) Small RNAs (25-30 nucleotides in length) that are generated from long single-stranded
precursors. They function in association with the Piwi subfamily of Argonaute proteins, and are essential for the development
of germ cells.

Longer non-coding RNAs Longer non-coding RNAs (70 - thousands nt)

RNAs of 70 to thousands of nucleotides that participate in various cellular processes, including mRNA splicing and ribosome
biogenesis.

H.G. & W.F.

Nature 451, 414-416(24 January 2008)




C.elegans lin-4 (Lee R et al. 1993)

Discovery of microRNA e
- et-7 (Reihhart et al. 2000 )
First miRNA - C. elegans lin-4 in 1993 by Victor Ambros & Lee

lin-4 causes temporal decreasing in LIN-14 protein expressed in the first larval stage (L1).
"The Caenorhabditis elegans heterochronic gene lin-4 encodes small RNAs with antisense complementarity to lin-14".
CELL (1993)

Victor 'r(;s
Second miRNA - C. elegans let-7 in 2000 by Frank Slack

MiRNA might be conservative in organic evolution and plays an important

role in regulation of organic development.
“The 21-nucleotide let-7 RNA regulates developmental timing in Caenorhabditis elegans” . NATURE
(2000)

»

Frank Slack PubMed entries that reference the term

‘microRNA’,
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Non-coding Regulatory RNAs

siRNA

Formed through cleavage of
synthetic long double-
stranded RNA molecules

mRMNA halves

microRNA (miRNA)

Processed from long, single-
stranded RNA sequences that
fold into hairpin structures

miRNA - —
duplex EEE

Repression of
mRMA translation

mRMNA fragments

Piwi-RNA (piRNA)
Generated from long single-
stranded precursors.

pmﬂ_n.g='

piRMNP

|

Germ-cell
development

Nature 451, 414-416




Comparison of miRNA study methods

Northerns mIiRAGE gRT-PCR Microarrays
Starting 5-25 ug 1mg 1-10ng ~5ug 1-10pug
material
Sensitivity Low Low High Moderate High
Specificity Low Low High Moderate High
Dynamic ~2 logs presence/ 7 logs < 4 logs Broad range
Range absence
Time to Several Several days Hours Several days 3 days
results days
High No No No Yes Yes
thrannchnint
LIIftvu IIPU!-
Novel miRNA Yes Yes Yes No Yes
identification
Reliably Yes No Yes No Yes
distinguishes illurnina: A ERed,
mature
miRNA from

precursor




Understand the Reference Database

1 Yo

miRBase
Search § Browse |l Help § Download N Blog Submit
Latest miRBase blog posts miRNA count: 16772 entries
What's in a name? By sam (April 27, 2011) | | Release 17: April 2011

The name of @ miRNA contains some human-readable information. If you stop reading this

post halfway, you'll likely think this is @ good thing. Of course it is to some degree, but hold Search by miRNA name or keyword

on to the end and hopefully you'll see that it creates some issues.
[ Go H Example ]

miRBase 17 released By sam (April 26, 2011)
miRBase 17 is finally released. The README has stats on the numbers of new sequences (of
which there are again many). We've added a bunch more deep sequencing data, and there's Download published miRNA data
moare on the way. There are also two important changes in nomenclature, about which wee'll .
Download page | FTP site

write more shortly. From the README: The -as nomenclature [...]

16772 entries
1220 Families
19724 mature miRNAS
12187 unigue miRNAs
71 genome coordinate

Nucleic Acids Research, 2010, 1-6
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Browse miRBase by species

Key: Species [assembly version] (miRMA count)
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Home N Search N Browse | Help @ Download B Blog Submit

miRBase Sequence Download

» Go to the FTP site
» Previous releases

» README Release notes - read these first!

» miRNA.dat all published miRNA data in EMBL format

» hairpin.fa Fasta format sequences of all miRNA hairpins

» mature.fa Fasta format sequences of all mature miRNA sequences
» miRNA.diff Changes between the last release and this

» miRNA.dead List of entries that have been removed from the database
» miFam.dat Family dlassification of miRNA hairpin sequences

Genome coordinates

aga.qgff ame.gff ath.off bmo.gff
cfa.gff cre.gff dme.gff dps.gff
aga.gff hcmv. gff hsa.gff kshv.gff
mmu.gff 05a.qff ptc.gff ptr.gff

;
E.
=n
:
=n
=
=n



mature.fa

>hsa-miR-3944 MIMAT0018360 Homo sapiens miR-3944
UUCGGGCUGGCCUGCUGCUCCGG

>hsa-miR-3945 MIMAT0018361 Homo sapiens miR-3945
AGGGCAUAGGAGAGGGUUGAUAU

>Far-miR159 MIMAT0018362 Festuca arundinacea miR159
UUUGGAUUGAAGGGAGCUCUG

>Far-miR160 MIMAT0018363 Festuca arundinacea miR160
UGCCUGGCUCCCUGUAUGCCA

hairpin.fa

>cel-let-7 MI0000001 Caenorhabditis elegans let-7 stem-loop
UACACUGUGGAUCCGGUGAGGUAGUAGGUUGUAUAGUUUGGAAUAUUACCACCGGUGAAC
UAUGCAAUUUUCUACCUUACCGGAGACAGAACUCUUCGA

>cel-1in-4 M10000002 Caenorhabditis elegans lin-4 stem-loop
AUGCUUCCGGCCUGUUCCCUGAGACCUCAAGUGUGAGUGUACUAUUGAUGCUUCACACCU
GGGCUCUCCGGGUACCAGGACGGUUUGAGCAGAU
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Deep Sequencing of small-RNA

m : illumina applied
Vendor: P biosystems-
Technology: 454 Solexa GA SOLID
Platform: G820 FLX T 1 I1 IIx HiSeq I 2 3 4 5500
Reads: (M) 0.5 0.5 1.25 28 100 250 2000 40 115 320 T00 2400
Library emPCR Bridge PCR emPCR
preparation
NGS Pyrosequencing Reversinle termimator [Cleavable probe sequencing by hgation
Chﬂ'migrr} YN -I I E ] L s B I T M I:Tl . E j. o
Longer reads improve
p . g. . ) P The most widely used plattorm in | Two-basc encoding prov:des mherent
rns MAappLIg m repetitive “he fizld ETTOr COITeCTion
regions; fast run times
C High error rates in Low multiplexing capability of : L
ns homopolvimer repeats samples ng rin fimes
Fragment
Read length: 100 200 UMD i 35 > 30 100 100 23 @ 30 73
Run time: (d) 0.25 0.3 0.4 3 3 3 <4.5 ] 3 8
Yield: (Gb) 0.05 0.1 0.5 1 3 25 119 I 4 6 50
Rate: (Gh/d) 0.2 0.53 1.25 0.33 1.67 5 25 0.34 1.6 1 6.2

13




Analysis Tools for small-RNA Deep Sequencing

LINUX/UNIX BASED TOOLS

miRDeep Discovering microRNAs from deep sequencing data

Nature Biotechnology (2008) 26 (4), pp. 407-415

MIREXxpress: Analyzing high-throughput sequencing data for profiling microRNA expression

BMC Bioinformatics (2009) 10, art. no. 1471, pp. 328 .

SeqBuster, a bioinformatic tool for the processing and analysis of small RNAs datasets, reveals ubiquitous
MiRNA modifications in human embryonic cells.

Nucleic acids research (2010) 38 (5), pp. e34

MIReNA: Finding microRNAs with high accuracy and no learning at genome scale and from deep
sequencing data

Bioinformatics (2010) 26 (18), art. no. btq329, pp. 2226-2234

MiRNAKkey: A software pipeline for the analysis of microRNA Deep Sequencing data.

Bioinformatics (2010) Aug 27

WEB-BASED TOOLS

miRCat: A toolkit for analysing large-scale plant small RNA d
Bioinformatics (2008) 24 (19): 2252-2253 Application Note
miRanalyzer: A microRNA detection and analysis tool for next-generation sequencing experiments
Nucleic Acids Research (2009) 37 (SUPPL. 2), pp. W68-W76

DSAP: deep-sequencing small RNA analysis pipeline

Nucleic Acids Research. (2010) 38(Web Server issue): W385-W391.

mirTools: microRNA profiling and discovery based on high-throughput sequencing

Nucleic Acids Research. (2010) 38(Web Server issue): W392-W397

miRanalyzer2: an update on the detection and analysis of microRNAs in high-throughput sequencing experiments
Nucleic Acids Research. (2011) 39 (11)

14



Comparison of Tools

153 species Our goal miRanalyzer | miRCat miRDeep
.\ Release 17.0 (11 Apr 2011)

Web based

v

Classification of

small RNA

Classification of v V4 v
WITHOUT MIRNA
a Reference genome isomiR alignment V

Differential miRNA ‘/ ‘/
expression

Phylogenic
distribution of
miRNAs

New miRNA
prediction

<
<

Target prediction

<
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Sample Preparation for small RNA NGS Sequencing

Small RNA
S' FrryvrrrrrrrrrrrrrrrTod 3

3" adaptor ligation
v 3’

-lunrrl-rri

lrurs-aled |4-HNA gace

X adagpior

S5'FTTTTT U T

s'.adaptor ligation

5 adng 5 A 3
T4-EMNA bgase
5' " 3!

5 Hdﬂil'lﬂ' F-adaphor

A _adapior

RT pramer
Reverse transcription

cDNA, v

AT T IO I OOTITIIT

PCR amplification

5" adaptor forwarnd primer
E P P L

3 adapior reverse primer

Furthcation of PCR product l

Length
18-30nt

36-50nt

B2-75 nt

Ready for High-throughput Sequencing



Data Processing

EHWNI-EASBO 4 4 1 554 126

Sequence name

GIrATGCCGICTTCIGCTTGAAARAAAARAAACATAZAACAA

+EWI-EAS80 4 4 1 554 126

Sequence
Sequence name

rate(E guali character

5% 13 Il
1% 20 T
0.1% 30 0
0.01% 40 h

The data is processed by the following steps:

1) Getting rid of low quality reads

2) Getting rid of reads with 5' primer contaminants

3) Getting rid of reads without 3' primer

4) Getting rid of reads without the insert tag

5) Getting rid of reads with poly A/G/C/T/N

6) Getting rid of reads shorter than 16-18nt ?

7) Summarize the length distribution of the clean reads

Quality



Which one is the correct distribution?
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Sequencing Reads Assessment

Sequencing reads
| — | C ] L |
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Mapping Result

Map to Genome reads number percentage
Total Reads 27489704 100.00%
Total BasePairs 2474073360 100.00%
Total Mapped Reads 25739521 93.63%
perfect match 18872284 68.65%
<=2bp mismatch 6867237 24.98%
unique match 21717286 79.00%
multi-position match 4022235 14.63%
Total Unmapped Reads 1750183 6.37%
Map to Gene reads number percentage
Total Reads 27489704 100.00%
Total BasePairs 2474073360 100.00%
Total Mapped Reads 23370329 85.01%
perfect match 17137891 62.34%
<=2bp mismatch 6232438 22.67%
unique match 20387103 74.16%
multi-position match 2083226 10.85%
Total Unmapped Reads 4119375 14.99%




Drawbacks for each strategy

Alignment to genome

Computationally expensive

It is never a good idea to simply align HTS data to the genome

Need a spliced aligner or a surrogate (such as including exon-exon junction
sequences in ‘genome’)

Alignment to transcriptome

Reads deriving from non-genic structures may be ‘forcibly’ (and erroneously)
aligned to genes

Incorrect gene expression values

False positive SNVs

Many other potential problems

Assembly

Low expression = difficult/impossible to assemble
Misassemblies/fragmented contigs due to repeats
Requires vast amounts of memory
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DSAP is a web server designed to provide a tol NUCIEIC ACIdS ResearCh
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Oxford Journals » Life Sciences » Nucleic Acids Research » Advance Accesss 10.1093/narfgk

profiles of miRNAs with sequence homology to | Read the top 10 mos

reference genome. Furthermore, DSAP's proces NAR articles

a single job of two million sequence tags.

DSAP: deep-sequencing small RNA analysis =]

pipeline
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Implementation

Datasets | Number of Sequence |Processing time
Tags(reads) ( hh:mm:ss )
Chicken 1 153,406 00:01:20
Chicken 2 220,166 00:01:58
Protist 1 395,939 00:02:50
Protist 2 697,983 00:03:56
Chicken 3 329,334 00:03:42
Protist 3 754,059 00:04:38
Protist 4 736,939 00:05:02
Plant 1 1,643,030 00:11:34
Plant 2 2,090,730 00:13:53
Fish 2,121,561(9,460,897) 00:44:29
Human 9,783,514(38,346,007) 01:.09:43

DSAP runs on a Linux CentOS 64-bit server housing
two quad-core Intel® Xeon® 5300 Series Processors and
16 GB RAM.

Sequence Tags File Format

ZB0O135
213816
151362
115534
103066
FE571
E9513
a0634
45601
459145
40744
37224
35667
345836
31107
30241
28693
26319
28255
25054
Zz413 6
233820
23089

TGGAATGTAAAGAAGTATGTATTCGTATGCCGT
TGEAGGTAGTAGGTTGTATAGTTTCGTATGCCET
TGAGGTAGTAGGTTGTATGGTTTCGTATGCCGET
TEAGGTAGTAGATTSTATAGTTTCSTATGCCGT
LOAGTAGTCTGC ACATTGGTTATCGTATGCCET
AGCAGCATTSTACAGEGCTATGATCGTATGCCG
TEGLATGTAAGGAAGTGTGTGETCGTATGCCET
TEEAGTETGACAATGETGTTITGTCGTATGCCET
LCAGTAGTCTGC AMCATTGGTTTCGTATHICGTE
TCTTTGGTTATC TAGCTGTATGATCGTATGCCG
ChAGECTGETTAGATGET TG TCTTCGTATGZCET
TTALCGLC TTSTAGTCATGTTTATC CTATGCCGT
TCACAGTGARACCGGTCTCTTITTCGTATGCCGTS
AATTGCACGSTATCCATCTGTATCGTATGCCGET
LGCAGCATTOTACAGGGCTATC ATCGTATGCCG
RACATTCATTGC TGTCGETEEFTTTCGTATECC
GLGGALGLAGGAATATTTTTCGTATGCCGTCTT
TGAGGTAGTAGTTTGTACAGTTTCGTATGCCET
LACTCTTAGCGGTGSATCACTCGTCGTATSCCG
TACCCTETAGATCCGALTTTGTTCGTATGCCET
ThACCACAGGGTAGARCCACGEACTCGTATGCC G
AGCTACATTGTC TGCTGGGTTTCTCGTATGCCG
TCAGTGCATCAC AGAACTTGGTTCGTATGCCET



NGS data format

Total RNA

Size fragmentation

[ <40 nt)

15 and 3' adaptor ligation

l_.—|

lﬂequencing

3 -3

|

Solexa Reads

(| ~ B "'u,l' | ),
1 "Wa".‘f}-

Linel:
Line2:
Line3:
Line4:

Solexa Reads(FASTQ) 35~40+

@HWI-EAS82_3_FC204V1AAXX:2:1:900:453

ARAROOTNRANRTTOANAACNN A TnnT
bUI—\UUUbb 10001 1 bUI—\I—\bbbbl—\U UI1VOITA Ub

+HWI-EAS82_3_FC204V1AAXX:2:1:900:453
hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh
@HWI-EAS82_3 FC204V1AAXX:2:1:752:642
CGAGTTCTACAGTCCGACGATTCGTATGTCGTCTT
+HWI-EAS82_3 FC204V1AAXX:2:1:752:642
hhhhhhhhhhhhhhAhLhhUhhhhghhVChhhdhh
@HWI-EAS82_3 FC204V1AAXX:2:1:890:394
AGTTCTACAGTCCGACGGATCTCGTATGCCGTCTT
+HWI-EAS82_3 FC204V1AAXX:2:1:890:394
hhhhhhhhhhhhhhAhLhhUhhhhghhVChhhdhh

Linel: sequence identifier
Line2: raw sequence letters
Line3: sequence identifier
Lined: quality values

24




FASTQ converting and Quality filtering

10,000,000 reads (1.2 GB)

(15 MB)
@HWI-EAS82_3 FC204V1AAXX:2:1:900:453
CGAGGGCCTGGGTTCGAACCCCAGAGTTCGTATGC Counts Sequence tag
+HWI-EAS82_3 FC204V1AAXX:2:1:900:453 260135 TGGAATGTAAAGAAGTATGTATTCGTATGCCGT
hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 213816 TGAGGTAGTAGGTTGTATAGTTTCGTATGCCGT
@HWI—-EAS82_3_FC204V1AAXX:2:1:752:642 151369 TGAGGTAGTAGGTTGTATGGTTTCGTATGCCGT
CGAGTTCTACAGTCCGACGATTCGTATGTCGTCTT 115834 TGAGGTAGTAGATTGTATAGTTTCGTATGCCGT
+HWI-EAS82 3 FC204V1AAXX:2:1:-752:642 _ 108066 ACAGTAGTCTGCACATTGGTTATCGTATGCCGT
hhhhhhhhhhﬁhﬁhAhthUhhhhgthChhhdhh 86571 AGCAGCATTGTACAGGGCTATGATCGTATGCCG
GHWI-EAS82 3 FC204VIAAXX:2:1:890:394 69513  TGGAATGTAAGGAAGTGTGTGGTCGTATGCCGT
AGTTCTACAGTCCGACGGATCTCGTATGCCGTCTT Emboss 6.1p1 S SN AU e L U A RIS A C TN
+HWI-EAS82_3_FC204V1AAXX:2:1:890:394 CLC Genomics Workbench | 48001 ACAGTAGTCTGCACATTGGTTTEGTATECOGTC
: 45918  TCTTTGGTTATCTAGCTGTATGATCGTATGCCG
hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh Biopython
o 0an. 40744  CAGGCTGGTTAGATGGTTGTCTTCGTATGCCGT
@HWI-EAS82_3 FC204V1AAXX:2:1:892:379 BioPerl|
37324  TTAAGACTTGTAGTGATGTTTATCGTATGCCGT
REITIEAGBISEEACE IO IS ESBIEITIE BioRub 35667  TCACAGTGAACCGGTCTCTTTTCGTATGCCGTC
+HWI-EAS82_3 FC204V1AAXX:2:1:892:379 Y
—S_ - - L-09e s FASTQ-Groomer 34836  AATTGCACGGTATCCATCTGTATCGTATGCCGT
e Biopieces 31107  AGCAGCATTGTACAGGGCTATCATCGTATGCCG
QHWI-EAS82_3_FC204V1AAXX:2:1:898:486 FASTX 30241  AACATTCATTGCTGTCGGTGGGTTTCGTATGCA

GGGGCTGAAGCATAATGGCATTGCTGTCGTATGCC

+HWI-EAS82_3 FC204V1AAXX:2:1:898:486
hhhhhhhhhhhhhhhhhhhhhhhhhRhh™hhhAhU

FASTQ variants

FASTQ-Solexa Qphred = -10 log,(e) FASTQ-Sanger

40 = -10 log,,(1/10000) FASTQ-illumina 1.3+
FASTQ-illumina 1.3+ 30 = -10 log,,(1/1000)

2010 0g1/100

e is the estimated probability of a base being wrong
Nucleic Acids Research 2009, Volume38, Issue6 pp.1767-1771
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Workflow

Data input

Clean up

Clustering

ncRNA matching
(Rfam)

Known miRNA matching

(miRBase)

Comparative
miRNAomics

YV V VY

Sequence tags

3’adaptor trimming
5’ adaptor filtering
Poly A, T, C, G/N filtering

Unique tags
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Data input

» DSAP Data Input Page

m DSAP miRNAomics Tutorial News

Select the 3'adaptor used in sample preparation Upload Your Sequence Tags file: Upload File Format

(5 TCGTATGCCGTCTTCTGCTTG 3) SRA FAdapter <]

(5" TCGTATGCCGTCTTCTGCTTG 3) SRA FAdapter Please choose a file to upload:ﬂ read counts sequence tags

(5" ATCTCGTATGCCGTCTTCTGCTTG 3) v1.5 sRNA JAdapter @ ZE0135 TGGAKTGTAAAGRAGTATGTATTCOTATGCCGT

213816 TOAGGTAGTAGGTTGTATAGTTTCGTATGLCGT

[l Do not consider adaptor sequences @ 151369 TGAGGTAGTAGGTTGTATGGTTTCOTATGCCGT

[] Do not consider poly-A,T,c,c @ 118834 TGAGGTAGTAGATTGTATAGTTTCGTATGCCGT
[] Use test dataset (CE5) 10B066 ACAGTAGTCTGCACATTGGTTATCGTATGCCGT
. . . BEST1  AGCAGCATTGTACAGGGCTATGATCOTATGOCG

Select the Y'adaptor used in sample preparation 69513  TGGAATGTRRGGRAGTGTGTGGTCOTATGCCGT
& TCGTATGCCETCTTCTGCTTE %) SRA YAdapter 50634  TGGAGTGTGACAKTGGTGTTTGTCOTATGCCGT
c species 133 species 48601  ACAGTAGTCTGCACATTGOTTTCOTATGCCOTS
hoose (133 species ) 48918  TCTTTGGTTATCTAGCTGTATGATCGTATGCCG
|{Defau|t:,_AL|_ Species 40744  CAGGCTGGTTAGATGGTTGTCTTCGTATGOCET

37324  TTAAGACTTGTAGTGATGTTTATCGTATGCCST
35667 TCACAGTGAACCGGTCTCTTTTCOTATGLCGTC
. 34836  ARTTGCACGOTATCCATCTGTATCOTATGCCST
Demonstration Datasets : 31107  AGCAGCATTGTACAGGGCTATCATCGTATGCCS
30241  ARCATTCATTGCTGTCGGTGGGTTTCGTATGCC
28698  GRGGRAGRAGGARTATTTTTCGTATGCCGTCTT

Sample Seq Tags were downloaded from GEO with 26819  TGAGGTAGTAGTTTGTACAGTTTCGTATGCCGT
Accesion Number GSELD686 Ssnore fes. 2008 15 557354 25285  AACTCTTAGCGGTGGATCACTCOTCGTATGLCE
25054  TACCCTGTAGATCCGAATTTGTTCGTATGCCGT
Datasets Demo Results 24136  TACCACAGGOTAGARCCACGGAC TCGTATOLCG
23380  AGCTACATTGTCTGCTGGGTTTCTCGTATGLCE
CES download link 23082  TCAGTGCATCACAGRACTTGGTTCGTATECCGT
22845  ACCACAGGGTAGLACCACGGACTCGTATGCCGT
CE7 download link
CED download link

Last updated 07/ 010 19:5
Chang Gung B
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Data input

> Job status

JOBID: 123456789 Bookmark this Page!

00:30:24 D0:31:34 01:04:58

Job Status

28



5'

3’

Clean up

» 3’ adaptor trimming

O

Sequences inlibrary
mmm Detected adapter sequences

3’ Adaptor sequences

SRA 57 TCGTATGCCGTCTTCTGCTTG 37 (21nt)

vl.5 57 ATCTCGTATGCCGTCTTCTGCTTG 3~ (24nt)

OO AT AOO - X X X X X X X X X X X

29



Clean up

» 3’ adaptor trimming

Length distribution of mature miRNAs deposited in miRBase V17

3R.22%
AW
Booo 28.09%
S0
]
14.91%
N
2000 7.93%
5.05%
T
2. 14%
0.06% “43% 1. 14ﬁ I I 1. “ﬁ 0.48% 0.18%  0.11% 0.08% 0.01%
‘}ilE 1;_13_19_ | | | | _E_TE_E?_EE_EQIEJI
redundant 11 = ) 224 424 15649 5530 F539 2940 2148 445 16 24 15 1
_Inn-nredundant_ 11 | 21 | 207 | 166 | 1170 | 3087 | A4141 | 1744 | 775 | 209 | 78 | 21 | 10 | 2 | 1
(Discard) ) 0.9.90.9.090.0.0.90.090.090909.0.9000900009000000.0909.0.4 X*35
(Keep) ) 0.9.90.9.0.0.0.09.0900900.09009000000000000Q10CHN.Y X*30
(Keep) HXXXXXAKXKXXXXXXXKXXXXXXXTCGTATGCCGTCT X*22
(Keep) XXXXXXXXXXXXXXXXTCGTATGCCGTCTTCTGCT X*16

(Discard <16nt) XXXXXXXXXXXXXXXTCGTATGCCGTCTTCTGCTT  X*15
(@) XXXKXXXXKXXXXKXKXXXKXKXXKXKXXXXKXXTC  X*33 30



Clean up

> BLASTN
> Word size : default = 11 for nucleotides

> Smith-Waterman
» Water (Emboss)
> CLC Cube

» Supermatcher (Emboss)
» Word-match + Smith-Waterman
» 40,000,000 reads (10,000,000 tags)
- 20 min

» 3’ adaptor trimming

M000000
000000

200000

200000

a00aa

1 0
.:|
100000 ] ‘ |
] | bl bl il

F'adaptor length distribution

T T T T T I
5 6 7 8 9 10111213 14 15 16 17 15 19 20 21
Yadaptor length
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Clean up

» 5’ adaptor filtering

»Supermatcher (Emboss) S'adaptor length distribution

000000

) 9.9,:9.9,:9.9.0.9,0.9,0,.9,0,0,9,0,9,0,9.0.9.9.9.0.9,9.9,0.9,0.9,0.0,0 QD Garc 1)
KXXXXXXXXXKXKXXKXKXXKXKXXKXKXKFCETFA

XXKXXXXXKXXXX XX KX KXKXKXKXXXXXX max: X*30
KXXXXKXKXXXKXKXXX min: X*16

100000 5

10000 +

(Discard) Detected 5”adaptor length >=16 10007
CTACAGTCCGACGATC
GTTCAGAGTTCTACAG

1004
GTTCAGAGTTCTACAGTCCGACGATC

10-

67 8 1D1112131415151?181920212223242525

GUGCAACGAUC AGU GELALIGT cel-miR-G4*
AAAGGAACGAUCGUUGUIGAUALG  dme-miR-5-5p
COGUADGAIC GLGGOGGGAUALL  cel-miR-243
AAAGGAACGALCGU UG IGAUALG d
AAUGACACGAINCACUCCCOULGA L 5P
AUGACACGAUCACUCCOGUUGA  bta-miR-425-5p
AAAGAUACAUADGAUCUUIACA cel-miR-TaT*
AAUGACACGAINACUCCOGUUGA  me-miB-425
GOGCUGEEAGACGAUCC O oan-miR-1343"
AMUGACACGAIMACICCLGUUGA  can-miR-425

“ACGATC”

Tadaptor length
can map to 42 miRNAs

5’Adaptor sequence

AAAGTARCGALCGIUGIGAUALG cya-niR-5

CACCIGGIUGTUIGALATG AT
AN GUSOCACGTUALGANCC
LERUEENERAEL R A THATREERE Y
UGG S AL AACROGRIM ALLAL
AAUGACACGAINCAZUCCLGIUGA
ARG AN A U LGOS
CRACCUCEACEALCUCCL CAGT

b il 24108
ntr-naRA625E
bvt-miB-HS
Fou-riR2E1G
w125y
qurmik-425-5p
Fsa-miR-3150h-5p

UAUALGGALGOGAL GALGAJCGLCU hmo-miR-3340

AZAUTAAMAANCOAICAUG
AAUGACACGAINC AU CCLGIUGA
GUGACEAUCG PACAUGUCLL
ACGUUGGUCGCACGALICA AL
UUUGGCACCAUGACGALICAA
COAGCUACCAUC GLGACGATE

CAGLAGCACAACACGALCUGUU

[
a2

pab-miR3G36
UAGCACUGGACGAUCUAA  ica-miB-3B60-5

preae '-||I'< 457

57GTTCAGAGTTCTACAGTCCGACGATC 3” (26nt)




Clean up

I » Poly-A/T/C/G and N filtering

GGAGGGAGGAAAAAAAAAAA gga-miR-1599  Gallus gallus
AAAAAAAAAAACUCCCCCCC bta-miR-2391 Bos taurus
UGUUGUACUUUUUUUUUUGUUC hsa-miR-3613-5p Homo sapiens
AAGGGGGGGGGGGGAAAGA 0sa-miR2919 Oryza sativa
GAGGGCCCCCCCCAAUCCUGU ssc-miR-296 Sus scrofa

A*11

U*10

. +2~3
G™12

C*7
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Clean up

» OUTPUT

download _

Cleanup Cleaned Sequence Tags
Tags left during the cleanup process
120000001 |
100000001
8000000
" 5000000
40000000 4451369 4450305
2000000
0- T T T !
Upshoad Tags Clean up Clean up Clean up Cleaned
3" aclaptor Taclaptar oy M poly ATCG Jecuence Tags

3' adaptor length distribution 5' adaptor length distribution

>

S'adaptor length distribution

J'adaptor len gth distribution

POQCO00

ANl

S00000 +

200000+

100000,

14151617 18192021 222324 2526
pradaptor length

a00a0 - T
S 6 7 8 89 10111

Y adaptor length

T T
21314151617 158 19 201

A 4

>seq_1 1634277
TAGCTTATCAGACTGATGTTGAC
>seq_2 1240975
TGAGGTAGTAGGTTGTATAGTT
>seq_3 496442
TGAGGTAGTAGGTTGTGTGGTT
>seq_4 243345
CAAAGTGCTGTTCGTGCAGGTAG
>seq_5 198215
TAGCTTATCAGACTGATGTTGA
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Clustering

> CD-HIT
> BlustClust

> Perl script

» Clustering software

2
2
1

GGGAAATGTGGCGTACGGAAGTCGTATGCCGT
GGGAAATGTGGCGTACGGAAGTCGTATGCNGTCT
GGGAAATGTGGCGTACGGAAGTCGTANGCCGTCT

GGGAAATGTGGCGTACGGAAG
GGGAAATGTGGCGTACGGAAG
GGGAAATGTGGCGTACGGAAG

tags

5 GGGAAATGTGGCGTACGGAAG

P NN

Unique tags
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AU INLFTT WP i

Clustering

1200000
1000000
00000
BO0000
400000
200000

N e e Mo
15 16 17 14 18 20 21 22

» OUTPUT

Sequence Tags Clustering

GO0000

447570

Cleaned Sequence Tags
{ Redundant { Lirigque

I
Unigue Sequence Clusters

Unigue Sequence Clusters Length Distribution

1

23 24 25 25
Length{bps)

27

23

249

30

31

32

33

34
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Clustering

» A suggestion from our user

1600000 $
Unigue Sequence Clusters Length Distribution

1200000
1&{'}{"!]““ - EBDDDDD 9

s

E 200002 - ‘mﬁ I1
12{}[}[][“] B 15 16 17 1 18 2 21 22 2% 24 25 2 27 2 2 3 3 32 3 34

Length({bps)
1000000
« Unique tags
500000 + “ tags
600000 | $
£000nn
200000
=

15 16 17 18 15 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34



\

ncRNA matching \

Sanger Rfam

etitute [EEETEEE o ]

Species Composition (1,682 unigue species)

» Non-coding RNA database

RNA species composition (444,417 seqs)
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ncRNA matching l

» Alignment parameter

> BLASTN

Blastall -=F F -W 16
Allowing 2 nt mismatches

“Rfam

T o

rfam.fa
444 417

v

» Rfam 9.1_mir_removed 170,020

» Rfam_10_mir_removed 360,123
(Bottleneck)

snoRNA
360,123

SOAP
BOWTIE
BWA

YV YV V

v

BlastDB
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ncRNA matching

» OUTPUT

Sort by Expression level, Name; Download

Rfam Expression Level (Clickable Bar Chart) 549 distinct ncRNAs found

1000000000

10000000

100000

1000
a
Al
0.0 T T T T T T T T T T T

HNumber of Reads

S K 8 ZEZizcizizc 2E°353
ncRNA Wamily: 55 rRNA
|C]nster D |Expressi011 Level |Le11gl]1 | Sequence
7 B 20 |AAAAAAAAAAAAAGCCAATC
4230 1 21 |AAAACCGGGTGCTGTAGGATC
7225 1 29 |AAAAGCATGTTAGTGTTCTGATGGCAATC
12886 |1 28 |AAAATTTAATTAGAATCACAAATTTATC

wellcome trust
Esaniger
nstitute

V%Y Family: 5S_rRNA (RF00001)

Description: 55 ribosomal RNA

IE,!
ﬁ
iL {
L ".;. :f"_ iy ! ."- = -



Known miRNA Matching

miRBase
» BLASTN
mature.fa
Blastall —F F -W 16 19,724
» 100% sequence identity and l
cover full length of known
miRNA are retained 153 species
» Alignment parameters All species
> Blastdb preparation default.fa l
12,187 ato |
>44 hsa.fa

v

BlastDB




Known miRNA Matching

» DSAP Data input page

m DsSAP miRNAomics Tutorial News

Upload Your Sequence Tags file:

Upload File Format

ALL Species
S{Mammalia)__Canis familians
|{Mammalia)__Monodelphis domestica
1(Mammalia) __Ateles geoffroyi

Please choose a file to upload: read counts sequence tags

260135 TGGAATGTAAAGAMGTATGTATTCGTATGCCGT
213816 TGAGGTAGTAGGTTGTATAGTTTCGTATGCCGT

[ Do not consider adaptor sequences @ 151368 TGAGGTAGTAGGTTGTATGGTTTCGTATOCCGT

|({Mammalia)__Lagothrix lagotricha . (7
M iz} Saqui labiat [[] Do not consider poly-A,T,C,G 115834 TGAGGTAGTAGATTGTATAGTTTCGTATGCCGT
" Emzmmzl::;_Maa%:z:smﬁla:?t:s [ Use test dataset (CES) 108066 ACAGTAGTCTGCACATTGGTTATCGTATGCCGT
| : q g B65T1  AGCAGCATTGTACAGGGCTATGATCGTATGCCG
(Mammalia)__Macaca nocmestrina Select the Y'adaptor used in sample preparation 69513  TGGAATGTAAGGAAGTGTGTGGTCGTATGCCGT

L

(Mammalia)__Pygathrix bieti {5 TCGTATGCCGTCTTCTGCTTG 3) SRA 2 Adapter S0634  TGGAGTGTGACAATGGTGTTTGTCOTATGCCGT
(Mammalia)__Gaorilla gorilla q . 48601  ACAGTAGTCTGCACKTTGGTTTCGTATGCCGTE
(Mammalia)__Homo sapiens Chooee species b ECe 45918  TCTTTGGTTATCTAGCTGTATGATCGTATGCCS

ia) ' Default)  ALL Species 40744  CAGGCTGGTTAGATGGTTGTCTTCOTATGCCST
(Mammalia)___Pan paniscus |{ - pe

37324 TTAAGACTTGTAGTGATGTTTATCGTATGCCGT
I5667  TCACAGTGAACCGGTCTCTTTTCGTATGCCGTC

[ N—

(Mammalia)__Pongo pygmaeus

(Mammalia)__Pan troglodytes ] 34836  AATTGCACGGTATCCATCTGTATCGTATGCCGT
(Mammalia)__Symphalangus syndactylus Demonstration Datasets : 31107  AGCAGCATTGTACAGGGCTATCATCGTATGCCG
(Mammalia)_Lemur catta 30241  AACATTCATTGCTGTCGGTGGGTTTCGTATGCC
(Mammalia)__Ornithorhynchus anatinus ~ 28658  GAGGAAGAAGGAATATTTTTCGTATGCCGTCTT

Sample Seq Tags were downloaded from CED with 26818  TGAGGTAGTAGTTTGTACAGTTTCGTATGCCST

(Mammalia) _ Cricetulus griseus

; Accesion Number GSE1D686 s=nome f=s. 2008 13 557-354; 25285  AACTCTTAGOGGTGGATCACTCGTCGTATGCCG
Em :mm::::;_g:t?u?fi}ﬂel;?cus 25054 TACCCTGTAGATCCGRATTTGTTCGTATGCCGT

e Datasets Demo Results 24136  TACCACAGGGTAGAACCACGGRCTCGTATGCCG
(Mammalia)_Bos taurus 23380 AGCTACATTGTCTGCTGOGTITCTCOTATEOOG
(Mammalia)_Cwis aries CES download link 23089  TCAGTGCATCACAGRACTTGGTTCGTATGCCGT
(Mammalia)__Sus scrofa ] 22845  ACCACAGGGTAGAACCRCGGACTCGTATGCCGT
(Mammalia) _Equus caballus CE7 download link
(Aves)_ Gallus gallus CE? download link

(Awes)  Taeniopygia guttata

(Amphibia)___Xenopus laevis

(Amphibia)__ Xenopus tropicalis

J(Pisces)_ Danio rerio

41(Pisces)  Fugu rubripes i

Last updated 07/ 010 19:56 | Best resolution above 1024%
‘hang Gung Bicinformatics Center

239 Wen-Hwa 1st wai-Shan Tao-
TEL:
If you have any guesti please feel free to e-mail us.
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Known miRNA Matching

» OUTPUT

Sort by Expression level

[ Sort By Expression Level H Sort By Name H Download miRNA profle I

Mature miRNA Expression Level (Clickable Bar Chart): 548 distinct mature miRNAs found

. Sort by Name
10000000 1 y
100000 l Sort By Expression Level H Sort By Name H Dounload miRNA profile ]
10004 . . .
Mature miRNA Expression Level ( Clickable Bar Chart): 548 distinct mature miRNAs found
104
01 000000000 1
0.001- 7 100000001 [:Download miRNA family prcrfile)
P R o R N
e n0E R 00
Prrmen Lo baaed o000
eeelijsielly _ , .
TITEEER B TEEE]  mog miRNA Family Expression Level: 276 miRNA families
LR = =R
SESREE OETREEL
I
£ 0l
) W
L R e IR
SEifasietitifeTiTsazsa fzg) 10000000
PriEgEgReIgiiEe 1 I88 17
Zisglggpfifiggiggt et 1EEe] 100000
SETEE SR SE AN T AL Y DL D
2 £ SEERLIEE: 1000 1
I L
104
0.14
0.001 -
— e D 00 s O 0 e o 00D — — D W@ os 00— o= WD 0= 000 =g
Ly I 7 N R e 7 N e R Y I L I =2 Y o T e Y L~ LY I~ Y e Y Y R e Y I L R T I A
: . hsa-let-7a sms L L LT L LT LT R LT T ET LT YT YL e T MY LN
d ga luagggucacac = EEExEE=zE=.=E x .= =Essxs5E) =555 5E.5"
uggga gag  aguagguuguauaquu = £ £ ETEESEE ESEEEETLEEEEECTE
FECEE 0 TEEEE e c
auccu uue  Lcaucyaacauancaa a
- ug hsa-let-7a nagagggueace
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Known miRNA Matching

> isomiR

10000 )00 OO0 0000000000 0

miRBase Best Hit/Cluster ID | Sort by Read Counts | | Sort by Length | | Sort by Sequence |
pre—dre-miR-30e a0 cgggCecuacUSUARRACATUCCUUGACUGEARGCUggUgCa
dre-miR-30e A N i UGUARAACAUCCUUGACTUGGARG————————
1174487 149530 A i TGTARACATCCTTGACTGGARRC—F—————
1174500 21044 dd: e TGTARACATCCTTGACTGGARGCE —————
1174484 4170 A N i TGTARACATCCTTGACTGGARG————————

1ol Yo

miRBase

dre-mir-30e-2 l:l

Home § Search § Browse ] Genomics § Help § Download Submit

Stem-loop sequence MI0001950

PS5 M MIO001950

[Vl dre-mir-30e-2

L GU Il Danio rerio miR-30e-2 stem-loop

uacg a uu ggug a
ggcu cuguaaacaucc gacuggaagou c
FEEE brrreeeeeeer reenenernnd |

Stem—lnnp ccga gacguuuguagy cugacuuucga g a

ucaa = - ggua u

c



DSAP Data Output

| FOB To: 1290117523 Boolkmark this Page! 1l

cin up i 1p cleas up-

Lurkarben Bsrienrd T wlaptor 7 odapror PONATCGN
L = 00:0 =0 i
m Jdobs tatus
(Clzaned Sequence Tags
Tags left drering the cleuniep process
Emnm
500000
i Luiliei)
§ soown =701 32148 S f . b
2 oo ummary of jo
E 100000
2 o
Uz Tegs
No. of s veacds. 346007
o of sruence tag IS4
No of tags e ¥ adapeor clean up 4903391
3 adapter Jeneth dismibution 3 adaptor Eneth dizmbution Mo aftags sher € bgmor Gl wp Annis
o oftags after ply N chesngp A8E1867
|Fhlring(mrlmqmmﬂ5:mgj || Crastering Mrormation download || S ot s by ATOG Chom ) 40105
T 11—
g Unigue Sequan cx Clesters Seurch Sesrls "‘""";:::"* :‘;’;”"

b £ e 712 ot e a4 i
: Clemnup Supmary

Ciraned] auece “uga Hicge Sequence ks
IHeraEy (L0

Lnigue Sequemce Clusiers Length L2

||Nm4:mingnmx matching @z vie. dovnbad | [Known microRNAs matching smnese o) download ||
The defziled ouinut pase will ha available when finish The detziled outnuf pase will he agailikle when finish

oo

Unigue Sequence Clusters failed to be identified from known
EMAsmovel miRNAs

||Snm-nrynf]nb || Link ’I|




Summary Output

No. of total reads 38346007

No. of sequence tags 9783514

No. of tags after 3'adaptor clean up 14903591

No. of tags after 5'adaptor Clean up 4740334

No. of tags after poly N cleanup 4451869

No. of tags after poly-ATCG Clean up 4450305

4450305

No. of reads in cleaned sequence tags 25303578

Percentage of reliable reads # 65.99

|='Pamuge of relisble read:={No. of reads in clezned saguence tageMo. of total resds)* 100

Cleanup Summary

Fieads wio a reliable

Fieads with
" Poly —ATCGIM (2.25%)

No. of total reads matched to Rfam 2930944

Percentage of reads matched to Rfam 11.58

No. of total reads matched to miRBase 10830075
Percentage of reads matched to mRNA 42.80
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Comparative

miRNAomics

» Single dataset
» Cross-species distribution of identified miRNAs

» Phylogenic Distribution of Identified miRNAs

» Multiple datasets
» User’s own profile
» mature miRNA
» mMiRNA family
» Pairwise comparison

» Summary output
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» Single dataset

28
= £
mo
g 3
£ o
o £

» Cross-species distribution of identified miRNAs

Cross-species Distribution (abbreviation)

[

Phylogenic Distribution

Differential Expression
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Comparative > Single dataset
miRNAomics | > Phylogenic Distribution of Identified miRNAs

Differential Expression Phylogenic Distribution (abbreviation)
logZ_scale
9 5 s & 2w
T = ] = EE m
= o4 + [ ] +
L h = e s 1 R
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Comparative > Multiple datasets
miRNAomics | > User’s own profile

1.Paste your own miRNAs expression profile

DSAP also accept experimental results from other miRNA expression analysis such as stem-loop real-time PCR,
microarray or SOLID sequencing in a_tab-delimited format as shown below.

Paste your own expression profile in the textarea

Submit ][ Reset]

miR CES CE7 CES
gga—let—?ﬁ 1 12352 29903
gga-let-Tc 163164 156621 198263
gga—-let-Td & 44 81
gga-let-TE 128541 255562 346444
gga-let-Tg 532 1156 1075
gga-let-Ti 250 936 1877
gga-let-T3 232980 373519 446116
gga-let-Tk 837 3414 4844
gga-miR-100 7358 6871 4168
gga-miR-101 23497 12104 4654
gga-miR-103 89271 41329 34030
gga-miR-10& 996 493 167
gga-miR-107 32021 27360 23079
gga-miR-10a 26443 SEE83 4075
gga-miR-10a* 54q 44 17
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Phylogenic Distribution

> mature miRNA

» Multiple datasets
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51



Comparative

» Multiple datasets

miRNAomics » miRNA family

miRNA family
Differential
Txprassion

logZ_scale
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let-7 let-7
mir-1 mir-1
mirr—1o mirr—16
mir-101 o| Imir—ol
mir-103 r]] ) ]ﬁi o3
mir-103-azs mir-103-as
mir-105 miRMA family human_ESC human_EB Chicken CES Chicken CE7 Chicken CE9
. ] let-7 1.07850368973255e—08 4.18715321874351e-09 2.26963247591747e-06 5.73916001451379e—06
mir-1179 | mir-1  5.04206388481685e—09 2.89302528346166e—-09 1.36706864812526e-06 1.82797273481236e—06
mir-=1180 mir-10 2.57705487446195e-10 8.28163565240885e-10 1.60159823031203e-07 8.83915612689197e-08
. mir-101 3.05760713607659e—09 3.40858810185433e-09 1.05687571998821e-07 9.08083661621398e—08
mir-1&2 mir-102 1.88423794806674e-09 2.05964082892059e-09 4.811683614694842-07 4,54832313912502e-07
mir—122d mir-103-as 5.2R33982245629Fa-0R 7.33162358312504e—0F - - -
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mir-1253 | mir-1253
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Comparative

miRNAomics

@ Up-expressed miRNA

» Multiple datasets
» Pairwise comparison

Control:X Axis | Treatment:Y Axis

@ Down-expressed miRNA @ Equally-expressed miRNA
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Fold change: Fold_change=log2(treatment/control)

p-vaule: p(y|x) = (z_j)y (x+y)!

N2
1yl(14-2)(x+y+1)
xlyl(1 Nl)

CO < YmmlX) = EJ23"™ p(y|x)
D(y = Ymaxlx) = E;O:ymm p(y|x)

profiles, Genome Res 7, 986-995. (1997)

The significance of digital gene expression




Comparative > Multiple datasets
miRNAomics > Summary output

Attached file is a summary for the analysis. A JOB ID was used to locate the result of DSAP.

Condition1: 130642XXXX (http://dsap.cgu.edu.tw/tmp/1306425777/130642XXXX.html)
Condition2: 130642XXXX (http://dsap.cgu.edu.tw/tmp/1306425839/130642XXXX.html)
Condition3: 130642XXXX (http://dsap.cgu.edu.tw/tmp/1306425881/130642XXXX.html)
Condition4: 130642XXXX(http://dsap.cgu.edu.tw/tmp/1306425988/130642XXXX.html)
Condition5: 130642XXXX (http://dsap.cgu.edu.tw/tmp/1306425947/130642XXXX.html)

Detail Information will be provided in a zip file for download. For each dataset, you will have 12
1. boxplot_on_*.png : quality of reads

2. clean.fasta.zip : clean reads after adaptor....

3. adaptor2.png:

4. cluster2.png: (unique sequence tags search results)

5. cluster_length.png: (Unique sequence tags length distribution)
6. Rfam.txt.zip: (ncRNA profile)

7.Rfam.png: (classification of ncRNAs)

8. mir.txt.zip: (miRNA profile)

9.miRNA_sort_by_expression.png

10.miRNA_sort_by_name.png

11.miRNA_group_by_family.png

12. smallrna.fasta.zip: (un-annotated sequences)

Differential expression of miRNA (normalized/non-normalized) among different conditions was group by

(1) miRNA ( normalized, non-normalized)

(2) miRNA family ( normalized, non-normalized )

PS: If you want to change the datasets for comparsion, you can use this web page (http://dsap.cgu.edu.tw/miRNAomics.html)
and fill in the job IDs.

Differential expression of ncRNAs was group by ncRNA:
( normalized, non-normalized )
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Usage Statistics

1,000 jobs mark in October, 2010
> 2,000 Datasets uploaded

300 M 2010
240
180
120
60 J
' el
Jan Feb Mar Apr May Jun

Jul

M 2011

Aug Sep Oct Nov Dec
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Species Statistics

48% of the datasets are Unknown species
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User’s own profile

Non-Normalized
1,121 Datasets

Expression level fhaman_E8)

csesid sil HEEE

90Datasets \ /
(0/28%) ‘

(3.44%)

Normalized

31,938 Datasets
(96.29%)

|||||||

Job Statistics of Comparative miRNAomics

Over 40,000 requests for
Comparative miRNAomics
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New Concepts on Bioinformatics Analysis Pipeline

All You can Do

¥
DSAP?

RSAP

(RNAseq Analysis Pipeline)

SVAP

(Splice-Variant Analysis Pipeline)



DSAP2 Modullzed Data Processing

Upload Sequence
Species

Clean-up
Clustering

Mapping

Database
IsomiR
Output

Comparsion



DSAP? Modulized Data Processing

* Upload Sequence Tag Format
Species Any combination of 142 species

= Clean-up Adaptor 1, Adaptor 2, Custom Adaptor, No
» Clustering Mismatch: 0, 1,2

* Mapping Blast, SOAP, Bowtie
Mismatch: 0, 1, 2

Database Rfam, mature miRNA, miRNA Hairpin

IsomiR ves, No
Output Excel, Figure (by small RNA, Family, Haiprin)

= Comparsion Pairwise, Multiple Datasets
Normalized, non-normalized

by small RNA, Family, Haiprin



* Upload Sequence
Species

= Clean-up

P I » Clustering
* Mapping

I

I
il

L

Database
IsomiR
Output

= Comparsion

Tag Forma

Any combination of 142 species

Mismat;h}
SOAP

Mismatch: 0
H

Custom Adaptor

miRNA Hairpin
Yes
Excel

Pairwise
Normalized

Family



IsomiRs & miRNA Editing

*h=a-let-Ta-1

TGGGATGAGGTAGTAGGTTGTATAGTTT TAGGGTCACACCCACCACTGGCGAGATAACTATACAATCTACTGTCTTTCCTA | hsa-let-Ta-1 &0

I T T R R R R R D R R RN R R R R RN DR 0 0D structure -35.
ik T OACOTACTAGCTTOTATACT T M Ak kk kk k kA kA A d AR A A AR AR A A AR AR AR AR d A d ok d kb d A d ke * hsa-let-Ta 29 #Reads izomiRs
Rk R AR A A A AR A A AR AR A AR A F A AN R A Ak A Ak Ak A A CTATACAATCTACTOTCTT T * & % h=a-let-Ta* 21 5! 3!
LOGA T A T A G T A GG T T O T AT A G . & . .t vt i i e it et s e e e s e s m e s e s s s mmnan s s snnsnnsnnnnnnns t0227878 23 1 -3 -2
B N = = i tO0DEB45 23 42 -1 0
LATGAG G TAGTAGE T IO TATAGT « & v a v v s s s s w s w s s s s s s s n s s ss s s st s ssasssssssssnsssssssnnss t0D21457 22 9 -1 -1
B N = = i t0035011 21 4 -1 -2
B = < = I t0165920 24 1 -1 1
B =T = = tooDOo0oD2 22 1043526 0 0
JGAG G TAG TAG G T TG TATAGT & & & e s v v s s s s s s mw s s s s s s s usssssssnssssssssssssssnssssssss t0000015 21 96011 0 -1
e = i = t0oooD44 23 36942 0 1
B e = = = Y t00oo0o082 20 13528 0 -2




Chang Gung Bioinformatics Core laboratory

FDEATe

bioinfo.cqu.edu.tw

The Bicinformatics Core Laboratory is the central repository of all the information relevant to “The Study of Bicinformatics Technologies on Medical
Applications™ and “Cancer Biomarker Discovery”™. This core is the medium for information exchange and dissemination, providing a virtual platform

for communication between the participating laboratories. The core is responsible for the acquisition, storage, analysis, and distribution of information
arising from the activities of the participating investigators and from other public databases.
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