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What is Bioinformatics?
* Bioinformatics is generally defined as the

analysis, prediction, modeling and storage of
biological data with the help; of computers
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AT TGAATT TTCAAAAATTCTTACTTTTTTTTTGGATGGACGCAAACAAGTTTAATAATCATATTACATGGCATTACCACCATATA
ATCCATATCTAATCTTACTTATATCTTCTCGGAAATCTAAACAGCCCCATTATCTTACGCCTAAAAAAACCTTCTCTTTGGAACTTTC
AATACCCTTAACTCCTCATTGCTATATTGAAGTACCGATTAGAAGCCGCCGAGCGGECGACAGCCCTCCCACCGAAGACTCTCCTC
CCGTCCTCCTCTTCACCGGTCCCGTTCCTCGAAACGCACGATCTGCCTCGCGCCGCACTGCTCCGAACAATARACGATTCTACAATACT
I'TTTATGGTTATGAAGAGGAAAAATTGCCAGTAACCTCGCCCCACAAACCTTCAAATTAACCAATCAAATTAACAACCATAGGATG
ATGCGATTAGT TTTTTAGCCT TATTTCTGCGGTAATTAATCAGCGAAGCGATGATTTTTCGATCTATTAACAGATATATAAATGCAA
CTGCATAACCACTTTAACTAATACTTTCAACATTTTCAGT TTGTATTACTTCTTATTCAAATGTCATAAAAGTATCAACAAAAAAT
TAATATACCTCTATACTTTAACGTCAAGGAGAAAAAACTATAATGACTAAATCTCATTCAGAAGAAGTGATTCTACCTGAGTTCAA
TAGCGCAAAGGAATTACCAAGACCATTCGCCGAAAAGTGCCCGAGCATAATTAAGAAATTTATAAGCCCTTATGATGCTAAACCGG
ITGTTGCTAGATCCGCCTGGTACGAGTCAATCTAATTCGTGAACATATTGATTAT TGTCACTTCTCCGTTTTACCTTTAGCTATTGAT
CATATCGCTTTGCGCCGTCARACTTTTGAACGACGAAAAATCCATCCATTACCTTAATAAATGCTGATCCCAAATTTCCTCAAAGCAA
CGATTTGCCGT TGCACCGTTCTTATGTCACAATTGATCCTTCTCTCTCCGACTCGTCTAATTACTTTARATGTGGTCTCCATGTTG
ACTCTTTTCTAAACAAACTTGCACCGGAAAGGTTTCCCAGTGCTCCTCTGGCCCEGGCTGCAAGTCTTCTCTGAGGCETGATGTACCA
CGCAGTGGATTCTCTTCTTCGCECCCCATTCATTTGTGCCGTTGCTTTACGCTCT TGTTAAAGCGAATATGCGCCCTCGTTATCATAT
CAAGCAARAATTTAATGCGTAT TACCGTCGTTGCAGAACATTATCTTGGTGT TAACAATGCCCGTATGCATCACGCTGCCTCTGTTT
CTGAGCAACGATCATGCTCTATACGTTGAGTTCAAACCCGCACGTTCGAAGGCTACTCCGTTTARATTTCCCCAATTARAAAACCATCAR
AGCTTTGTTATTGCGAACACCCTTCGTTCTATCTAACAAGTTTGAAACCCCCCCAACCAACTATAATTTAAGACTGCTAGAAGTCAC
AGCTGCAAATGTTTTACGCTCCCACCTACGETGTTGTTTTACTTTCTGGAAAAGAAGCATCCGAGCACGAATAAAGGTAATCTAACAG
ICATGAACCTTTATTATGCCACGATATCACAACATTTCCACACCCTCGAACGCCCATATTCAATCCGGCATCGAACCGT TAACAAAG
CTAGTACTAGTTGAAGAGTCTCTCCGCCAATAACAAACAGGCECTTTAGTCTTCACGATGTCGCACAATCCTTGAATTGTTCTCGCGA
ATTCACAACGAGACTACTTAACAACATCTCCAGTGACGATTTCAACTCTTARACCTATATCAGAGGCCTAACGCATGTCTATTCTGAAT
TAACACTCTTGAACGCTGTCAAATTAATGACTACACCCAGCTTTACTGCCGACCAACACTTTTTCAACCAATTTGCTGCCTTGATG
CAGTCTCAAGCTTCTTCCGATAAACTTTACGAATGTTCTTCGTCCACAGATTCACAAAATTTCTTCCATTCGCTTTGTCAAATGGATC
I'GGTTCCCCTTTGACCCGACCTGGCTGEGETGETTCTACTCTTCACTTCGT TCCAGCGGCECCCAAATCGCAACATAGAAAAGGTAA
AAGCCCTTGCCAATGACGTTCTACAAGGTCAAGTACCCTAAGATCACTGATGCTCAGCTACGAAAATGCTATCATCGTCTCTAAACCA
I'TGCGCAGCTGTCTATATGAATTATAACTATACTTCTTTTTTTTACTTTGT TCAGAACAACTTCTCATTTTTTTCTACTCATAACT
GCATCACAAARATACGCAATAATAACGACTAGTAACACTTTTATAGTTCATACATGCTTCAACTACTTAATAAATGATTGTATGATA
I'TTTCAATCTAAGAGATTTCGATTATCCACAAACTTTAAAACACACGGACAARATTCTTCATATCCTTTCAACCGCTGCGTTTTGE
CCTATTCTTGACATGATATCGACTACCATTTTGTTATTCTACGTCGCGCAGTTGACGTCTTATCATATCTCAAAGTCATTTCCGAAG
I'TGGCAAGTTGCCAACTGACGAGATGCAGTAAAAACACATTGCCGTCTTGAAACTTTTTCTCCTTTTTTTTTTCCCGGGACTCTAC
AACCCTTTCTCCTACTCGATTAATTTTGTACTGAATTTCGACAATTCAGATTTTAGTAGACAAGCCCGAGCAGCAAAAGAAATGACA
ARATTCCGATGCACAACAACATAGCAAAAARAAAAAGCTTTCACCCATTTCCTAGACCGCAAAAARAGTCCTATGACATCACGAATGA
ATTTTCAACGTTAGACAAGGACAAAATCAGCACAAATTCTAAAGATATAATAAACTATTTCGATTCAGCCCCAATTTCGCCCTTTTCCA
ICCATTAAATCTCTGTTCTCTCTTACT TATATCATCATTACGGTATCATCTGTATAAAACTCCTTTCTTAATTTCACTCTAAAGCAT
CCATACAGAAGATCTTTCGCETTCGAAGACATTCCTACCCATAATAAGAATACGAGGCAATAATGCCACACAATCTATCATTACATT
CCGCGCTCTTCAAAAAGATTCAACTCTCCGCCAACTTATCGAATCTTCCAATGAGACCTTTCCCCCAAATAATGTGGATT TGCAAAAA
TATAAGTCATCTCAGACGTAATATAACTACCGAAGTTTATGAGGCATCGAGCTT TGAAGAAARAGTAACCTCACAAAAACCTCAATA
CTCATTCTGGAAGAAAATCTATTATGAATATGTGGTCCTTCACAAATCAATCTTGGETGTTTCTATTCTCGATTCATTTATGTACA
AGGACTTGAAGCCCGTCGAAAAAGAAACGCGGETTTGCETCCTGETACAATTATTGTTACTTCTGCCTTGCTGAATCTTTCAATATC
ACTTGGCAAATTGCAGCTACACGTCTACAACTCGGTCTAAATTCGTGGCAGTGTTGCATAACAATTTCGATTCGGTACGGTTTCGT

Tt aliziseissisaladstizsaladssizsississlond d alalitl it Tl . N alitistlal ol Rl adselad adsriesh Rl  Raidstiselandstl ol Rir sl and ol el ih Bt Rl Lol i T . Tadah Nilar Tl ad al ad 2o b . Bacizalssts ol aalond



JTATTGAATTTTCAAAAATTCTTACTTTTTTTTTGGATGGACGCAAACGAAGTTTAATAATCATATTACATGGCATTACCACCATATE
ATCCATATCTAATCTTACTTATATCTTCTCGAAATCTAAACAGCCCCATTATCTTACGCCTAAAAAAACCTTCTCTTTGGAACTTTC
AATACCCTTAACTCGCTCATTGCTATATTGAAGTACGGATTAGAAGCCGCCGAGCGGCECGACAGCCCTCCGACGGAAGACTCTCCTC
CCGTCCTCCETCTTCACCGGTCCCGTTCCTCAAACGCAGATCTGCCTCGCGCCGCACTGCTCGGAACAATAARACATTCTACAATACT
TTTTATGGTTATGAAGAGGAAAAATTGCCAGTAACCTGGCCCCA CCTTCAAATTAACC CAAATTAACAACCATAGGATC
ATGCGATTAGTTTTTTAGCCTTATTTCTGGGGTAATTAATCAGCG ATGATTTTTCGAT TAACAGATATATAAATGCAR
CTGCATAACCACTTTAACTAATACTTTCAACATTTTCAGTTTGTATT ATTCAAATGT GTATCAACAAAAART
TAATATACCTCTATACTTTAACGTCAACGGAGAAAAAACTATAATGACTAAA TCAGAAG., ATTGTACCTGAGTTCAR
TAGCGCAAAGGAATTACCAAGACCATTGGCCGAAAAGTGCCCGAGCATAATTAA 2 TATAAGC'e.TATGATGCTAAACCGG
TTGTTGCTAGATCGCCTGGTAGAGTCAATCTAATTGGTGAACATATTGATTATTGTGA L CCETTINACCTTTAGCTATTGAT

-s-”ngr"TCCATCCATTACCTTAATAAATG CCC TTGCTCAAAGGAR

; ATCCTTCTGTGTCGGACTGGTCT GTTGC
AGGTTTGCCAGTGCTCCTCTGGCCGGGCT — - ICCh

TCATTTGTGCCGTTGCTTTAGCTGTTGTT Regulato V. M AT
GTTGCAGAACATTATGTTGGTGTTAACAAT dness T
GTTCAAACCGCAGTTGAAGGCTACTCCGTT —
 ITATCTAACAAGTTTGAAACCGCCCCAAC 2 Control
proteins |GGTGTTGTTTTACTTTC TGGAAAAGAAGGA @ gene
CAACATTTCCACACCCTGGAACGGCGATAT :
CTAGTACTAGTTGAAGAGTCTCIN RCCAATAAGAAACAGGGCTTTAGTGTTGACGATG @ | EeXpression cea
ATTCACAAGAGACTACTTAACAAC) XCTCCAGTGAGATTTCAAGTCTTAAAGCTATAT — 1
TAAGAGTCTTGAAGGCTGTGAAATTA \IGACTACAGCGAGCTTTACTGCCGACGAAGACTTTTY,, AATTTGGTGCCTTGATC
GAGTCTCAAGCTTCTTGCGATAAACT N RCGAATGTTCTTGTCCAGAGATTGACAAAATTTGY LCATTGCTTTGTCAAATGGATC
TGGTTCCCGTTTGACCGGAGCTGGCT TGGTTGTACTGTTCACTTGGTTCCAGGGGGCY TGGCAACATAGAAAAGGTAR
AAGCCCTTGCCAATGAGTTCTACAAGGTCA\GTACCCTAAGATCACTGATGCTGAGCTAGY AATGCTATCATCGTCTCTAAACCA

TTGGGCAGCTGTCTATATGAATTATAACTA TTCTTTTTTTTACTTTGTTCAGAACAY ATCTCATTTTTTTCTACTCATAACT
GCATCACAAARATACGCAATAATAACGACGTAGT NCACTTTTATAGTTCATACATGCTTY ACTACTTAATAAATGATTGTATGATA
TTTTCAATCTAAGAGATTTCGATTATCCACAAANRITAAAACACACGGGACAARAATTCY LATATCCTTTCAACCGCTGCGTTTTGC
CCTATTC;TGACATGATATCACTACCATTTTGTT'béCTACGTCGCGCAGTTGACG ATATCATATGTCAAAGTCATTTGCGAAC
TTGGCAAGTTGCCAACTGACGAGATGCAGTAAAAACRATTGCCGTCTTGAAACTY LTCTCCTITTTTTTTTTCCCGGGACTCTAC
ARCCCTTTGTCCTACTGAT TAATTTTGTACTGAAT TTANACAATTCAGATTTTAY AGACAAGCCCGAGGAGCAAAAGRAAATGACH
AARATTCCGATGCACAACAACATAGCAAAAAARAAAAGCEN CACCCGATTTCCTY ACCGCAAAAAAGTCCTATGACATCACAATGA
ATTTTCAAGTTAGACAAGGACAAAATCAGGACAAATTGTARGATATAATAAARTATTTCAT TCAGCGCCAATTTCCCCTTTTCCR
TCCATTAAATCTCTGTITCICTCTTACTTATATCATCAT TACKRATCATCTGTATARAACTCCTTTCTTAATTTCACTCTAAAGCAT
CCATACAGAAGATCTTTCGCGTTCGAAGACATTCCTACCCATARMRAGAATACGACGCAATAATGCCAGACAATCTATCATTACATT
GCGGCTCTTCAAAAAGATTGAACTCTCGCCAACTTATGGAAT CAATGAGACCTTTGCGCCAAATAATGTGGATTTGGAAAAR
TATAAGTCATCTCAGAGTAATATAACTACCGAAGTTTATGE '

CTCATTCTGGAAGAAAATCTATTATGAATATGTGGTCGTTGACAAATCAATCTTGGGTGTTTCTATTCTGGATTCATTTATGTACA
AGGACTTGAAGCCCGTCGAAAAAGAAAGGCGGGTTTGGTCCTGGTACAATTATTGTTACTTCTGGCTTGCTGAATGTTTCAATATC
ACTTGGCAAATTGCAGCTACAGGTCTACAACTGGGTCTAAATTGGTGGCAGTGTTGGATAACAATTTGGATTGGGTACGGTTTCGT
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Cost per Raw Megabase of DNA Sequence

Moore's Law

N I H National Human Genome
Research Institute

genome.gov/sequencingcosts

T
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Cost per Genome
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Moore's Law

$1M

$100K

National Human Genome
$10K m) Research Institute

genome.gov/sequencingcosts
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Next Generation Sequencing (NGS) _

[ GAllx



Unknown Genome: AGCTATAGCGCTATCGTAGCTAGCGCTAGCT

l Next-generation sequencing machine

AGCTATAG CTATAGCG

GCTAGCGC CGCTAGCT

TCTAGCGC CGCTATCG

AGCTAGCG ATCGTAGG

Genome assembly software
AGCTATAG GCTAGCGC
TCTAGCGC AGCTAGCG
CTATAGCG ATCGTAGG CGCTAGCT
CGCTlTCG

Reconstructed genome : AGCTATAGCGCTATCGTAGCTAGCGCTAGCT
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Central Dogma changes #1

DNA

RN

MRNA microRNASs

protein



translation

microRNAs bind the 3'UTR of mRNAs and repress translation



The RNA revolution: Biology's Big Bang

Jun 14th 2007 From The Economist :

What physics was to the 20th century, biology will be to the 21st
—and RNA will be a vital part of it



Superlinear Increase of known miRNAs
and relevant Research

Available miRNA-related Pubmed articles and miRBase entries per year

M Pubmed Articles Li miRBase Entries



PUBLICATIONS

WEB SERVICES

Username *

Web Services at DIANA-LAB

DIANA-LAB enables access to the tools and data resources via Web Service Technologies. REST services are now provided for mirPath, microT v4,
microT-CDS and Tarbase v6.0. All REST Services can be accessed directly from the website, programmatically, by downloading our DIANA Taverna
Plug-in. Our REST Services have also been deposited in the BioCatalogue repository, where detailed information for their usage is provided (here).

Password *

Remember me next time
SOFTWARE TO DOWNLOAD

Login

Forgot your password?

* Sign up for free!
® or take a tour

Available features for registered
users:

+ Download databases

« History

* Bookmarks

Login is not required to
access the site!

o,
ST - Marmgeriat sl rsermetcn Agessy o (U100 @3] irovison st

DIANA Taverna Plug-in

WEB APPLICATIONS

microT-CDS
Search for targets of annotated
miRNAs based on microT-CDS algo.

LncBase
Elaborated info for predicted & exp.
verified miRNA-IncRNA interactions.

mirPub - NEW!
Search for miRNA-related
publications.

OTHER WEB APPLICATIONS

DIANA microT v3.0

TarBase v7.0 - NEW!
A database of published exp.
validated miRNA:gene interactions.

Automated Pipelines

Pipelines to analyse user data from
small scale & high-throughput
experiments.

Tarbase v6.0
Older version of TarBase database.

DIANA mirExTra

mirPath
A miRNA pathway analysis Web
server.

MR-microT (beta) - NEW!
Near-real time miRNA target
prediction on the Cloud.

microT v4
Older version of microT application
& algorithm.

DIANA miRGen 2.0




Home Reporting Customization Admin
E———
Overview

Sessions ¥ | VS. Select a metric

DIANA LAB TOOLS INTEGRATED -h... =

artemis.hatzigeorgiou@gmail.com

o 40

Diana lab tools

Hourly | Day Week Month

® Sessions

10,000

Aug 1, 2014 - Aug 31, 2014 ’_/dd
5,000 ® Sessions: 5,626
April 2014 July 2014 October 2014
-
M Returning Visitor M New Visitor

Sessions Users

78,824 35,298

Pageviews Pages / Session

501,618 6.36

-—.-'_—-%.1_..-——".




Home Reporting

Overview

Sessions * VS. Select a metric

® Sessions

artemis.hatzigeorgiou@gmail.com

Customization Admin http://diana.cslab.ece.ntua.gr/ - hitp://d... * ﬁ ‘

diana.cslab.ece.ntua.gr

Hourly Day Week Month

‘G’OW M m

3,000

Jul 1, 2014 - Jul 31, 2014
m Sessions: 5,123

Sessions

63,121

April 2014 uy 2014 October 2014

B New Visitor M Returning Visitor
Users

34,539

Pageviews

254,736

Pages / Session

4.04

\ .



artemis_hatzigeorgiou@gmail.com n
Home Reporting Customization Admin DIANA LAB TOOLS INTEGRATED - h... = ¢ ;_
Diana lab tools
—

Overview

Sessions — vS. Select a metric Hourly Day Week Month
® Sessions

10,000

[ —
o— = hal e —
Aug 1, 2014 - Aug 31, 2014
5.000

= Sessions: 5,626

Sessions

78,824

Pageviews

501.618

April 2014

Users

35,298

July 2014 October 2014

B Returming Visitor I New Visitor

Pages / Session

6.36

Home Reporting

Overview

Sessions VS

@ Sessions

Customization

Select a metric

Admin

artemis.hatzigeorgiou@gmail.com
http://diana.cslab.ece.ntua.gr/ - http://d... —
diana.cslab.ece.ntua.gr

Hourly Davy

«5.000, —

3,000

Week

Month

Jul 1, 2014 - Jul 31, 2014
- ions: 5,123

Sessions

63,121

April 2014

Users

34,539

oy 2014 October 2014

B New Visitor N Returning Visitor

Pageviews

254,736

Pages / Session

4.04

18.3%




How much are we cited each year ?

Around 40,000 users visited

Microrna.gr
in 2013
How much are the relevant papers cited in 2014 ?
a) 40 times

b) 350 times
c) 2000 times



Documents Citations
Sort on: Date (newest) Citation count (descending) ’ <2011 2011 2012 2013 2014 Subtotal >2014 Total
Total 696 213 319 327 350 1209 9 1914
1 DIANA-microT web server v5.0: service integration into miRNA... 2013 1 16 17 2 19
2 DIANA-LncBase: Experimentally verified and computationally p... 2013 6 18 24 24
3 DIANA miRPath v.2.0: Investigating the combinatorial effect ... 2012 2 21 34 57 1 58
4 Functional microRNA targets in protein coding sequences 2012 5 10 23 38 38
5 TarBase 6.0: Capturing the exponential growth of miRNA targe... 2012 13 49 60 122 2 124
6 DIANA-microT Web server upgrade supports Fly and Worm miRNA ...2011 10 9 1 30 30
7 The DIANA-mirExTra web server: From gene expression datato ... 2010 6 6 8 1 6 31 37
8 miRGen 2.0: A database of microRNA genomic information and r... 2009 x &) 13 10 11 11 49 54
9 DIANA-microT web server: Elucidating microRNA functions thro... 2009 31 38 59 48 50 195 1 227
10 DIANA-mirPath: Integrating human and mouse microRNAs in path... 2009 18 18 43 37 34 132 150
11 The database of experimentally supported targets: A function... 2009 56 46 54 34 24 158 2 216
12 miRGen: A database for the study of animal microRNA genomic ... 2007 87 28 30 25 19 102 189
13 TarBase: A comprehensive database of experimentally supporte... 2006 181 27 33 31 18 109 290
14 A combined computational-experimental approach predicts huma... 2004 312 37 52 30 26 145 1 458
Display results <|Pagel /1>




WEB SERVICES

Username *
Web Services at DIANA-LAB
DIANA-LAB enables access to the tools and data resources via
Password * microT-CDS and Tarbase v6.0. All REST Services can be access
Plug-in. Our REST Services have also been deposited in the Bio

Remember me next time

SOFTWARE TO DOWNLOAD
Login

Forgot your password? DIANA Taverna Plug-in

e Sian up for free!

WEB APPLICATIONS
e or take a tour

Available features for registered microT-CDS TarBase v7.!

users: Search for targets of annotated A database
e Download databases miRNAs based on microT-CDS algo. validated miR
e History

* Bookmarks

Login is not required to

access the site! LncBase Automated |
Elaborated info for predicted & exp. Pipelines to a
verified miRNA-IncRNA interactions. small scale




Integration of Tarbase in Ensembl

Gene: BRCAT ENsGoooo0o12048

Description breast cancer 1, early onset [Source:HGNC Symbol;Acc:1100]
Location Chromosome 17: 41,196,312-41.277 500 reverse strand.

INSDC coordinates chromosome:GRCH37:CMO00B79.1:41196312:41277500:1
Tanecrpts This gene has 31 transcripts (splice variants) JlalVCRENER{vEENT
Regulation

41.20Mb 41.21Mb 41.22Mb 41.23Mb 41.24Mb 41.25Mb 41.26Mb 41.27Mb

TarBase

—miReverse strand
41.20Mb 41.21Mb 41,220

X I Fgtory Region
2 ame hea-mIR-193b-3p

Name hea-mIR-24:3p

FeatureType Tarbase miANA target FeatureType Tarbase miRNA target
bp 17:41234507-41234535 bp 17:41244945-41244973

View all [ocations View all locations




miRBase

Interconnects also entries with external resources:

T} MIRTARBASE: hsa-let-7a-5p
(E1 (Sl TARBASE: hsa-let-7a-5p

DIANA-MICROT: hsa-let-7a-5p
MICRORNA.ORG: hsa-let-7a-5p
MIRDB: hsa-let-7a-5p
RNA22-HSA: hsa-let-7a-5p
TARGETMINER: hsa-let-7a-5p
TARGETSCAN-VERT: hsa-let-7a
PICTAR-VERT: hsa-let-7a

Predicted
targets




DIANA-Tools Visit us @

www.microrna.gr!

14,000 ntegration o

microT &
TarBase in
iRBase

January 2010

January 2011 January 2012 January 2013

First
release

More than 130,000 visits per year;"‘ba.sed on
Google Analytics!

1 . 27859



) www.microrna.gr/mirpath/

DIANA-mirPath

Integrating human and mouse microRNAs in pathways

microRNA

microRNA

KEGG targets
targets

Small overlap — Not significant Large overlap — Significant

Thion 1250 306
let-Te_mmieraT_4 723 166
miR-100_micoT 4 35 11
miR-1_mimoT 4 562 147
Ftersection Hia i
DOWHLOAD RESULTS

Adherens junction hsa04520 19 19324 G 206 1 071 13 2179 0 o
Glioma hsal5214 14 1023 7 4.28 2 662 8 762 V] =
Type IT diabetes mellitus hsa04930 10 938 (<] 632 1 147 3 1 0 =
mTOR signaling pathway hsa04150 11 883 5 278 1 12 7 848 [t} o
Colorectal cancer hsad5210 16  B.63 7 232 B 13.19 8 46 0 =
MAPE signaling pathway hsa04010 34 861 22 589 2 123 13 159 V] =
Eladder cancer hsa05219 10 827 & 563 1 1.38 5 419 0 =
Focal adhesion hsad4510 27 7.58 16 571 il 0.01 16 754 V] =
Wt signaling pathway hsa04310 22 744 9 134 3 748 13 701 0 =
Frostate cancer hsad3215 15 853 7 213 2 468 9 6.05 0 -
b elanoma hsal5218 13 648 8 504 1 071 7 429 0 =
Cilcium signaling pathway hsa04030 23 634 15 656 2 2328 7 0324 0 o
Huntington's disease hsal5040 7 588 2 024 1] = 5 727 0 =
Chronie myeloid leukemia hsa05220 13 575 g 454 1] o (T 386 0 o
Pancreatic cancer hsad5212 12 4.87 7 329 0 = ] 262 V] =
Amyotrophic lateral sclerosis (ALS)  hsa05030 5 475 4 63 1 3 1 021 0 =
P53 signaling pathway hsa04115 11 432 9 775 o o [ 304 [t} o



Active Pathway Visualization

Pathway Viewer

Pathway "TGF-beta signaling pathway

Notations

[ :gene contained in 1 list
[0 :gene contained in > 1 lists

I :highlighted gene

Genes: SMAD.y, DPC., JIF, MADH,

a-mir-145-5p|microT-CDS

Osteoblast differentiahon,

TAK]}EJME.KKI
_D iX_ _JNi(_ IMAPK signaling
pathway
{ Rios | ROCK1}- 4
PP24 = [reserzd—»

»

»

[swang |
104 |
[[sans |
[saana |

> O —» NEWDZENESIS,
DHA DHN& ventral mesodenm specification
Arngiogenesis,
Transcription factors, extracellular matnx
T e,
/ Co-Tepressons o ppesion
pi07 Apoptosis
EXF45 — O oV
DN&
[ze00 | [e] pls | —-» Gl amest
HET e
Gonadal gror
»Oo0—F ———— eniaryodiﬁgrermon
DNA placents formation, eic
L L®] [ Pitd | —» Lefl-right axis determination
DHA = Iesoderm and endodern

SMAD=2 (Homo sapiens) Disable

SMAD3 (Homo sapiens) Disable

SKP1A (Homo sapiens) Disable

SMAD (Homo sapiens) Disable

SMURF1 (Homo sapiens) Disable

ZFYVEg (Homo sapiens) Disable

SMADS5 (Homo sapiens) Disable

ACVR2A (Homo sapiens) Disable
GDF6 (Homo sapiens) Disable LTBF1
SP1 (Homo sapiens) Disable

SMAD?7 (Homo sapiens) Disable 'ni_
SMAD1 (Homeo sapiens) Disable

TGFBRz2 (Homo sapiens) Disable

BMPR2 (Homo sapiens) Disable

RPS6KB1 (Homo sapiens) Disable

Disable all

SMAD=2 (Homo sapiens) Enable

SMAD3 (Homo sapiens) Enable

SKP1A (Homo sapiens) Enable

SMAD4 (Homo sapiens) Enable
SMURF1 (Homo sapiens) Enable

ZFYVEQ (Homo sapiens) Enable

SMADS5 (Homo sapiens) Enable FST
ACVR2A (Homo sapiens) Enable

GDF6 (Homo sapiens) Enable

SP1 (Homo sapiens) Enable

SMAD7 (Homo sapiens) Enable

SMAD1 (Homo sapiens) Enable

TGFBR2 (Homo sapiens) Enable 04350 41310 )
BMPR2 (Homo sapiens) Enable (c) Kanehasa Laboratones
RPS6KB1 (Homo sapiens) Enable

Enable all




“RNA

Examples: RNA, Homo sapiens, miRBase, HOTAIR, Escherichia*

Downloads Help Contact

X)) Expert databases~ API~ Sequence search

: A AR ENA provides a comprehensive
RNAcentraI IS a new ENA record of the world's nucleotide

resource that provides sequencing information.

. 6,989,739 sequences (example)
unified access to the ncRNA

sequence data supplied by

the Expert Databases. Leam

more | Rfam is a database containing
O{VR‘Q m information about ncRNA families
and other structured RNA elements.
2,493,782 sequences (example)

Explore ENA entries



W RNAcentral Expert Databases

Currently the RNAcentral Consortium is formed by 32 Expert Databases, 10 of which have already
been integrated into RNAcentral (marked with a ° below). If you run an ncRNA database and
would like to join RNAcentral, please contact us.

CRW Site & comparative sequence and structure information for ribosomal, intron, and
other RNAs

ENA @ ° provides a comprehensive record of the world's nucleotide sequencing
information

FlyBase & a database of Dropsophila genes and genomes

GreenGenes & 16S rRNA gene database

gtRNAdb @ ° contains tRNA gene predictions on complete or nearly complete genomes

HGNC & HUGO Gene Nomenclature Committee

LncBase @ experimentally verified and computationally predicted microRNA targets on

long non-coding RNAs



Few ... wishes

Check the citations of databases / webservers before
publishing

For example could be a question added to reviewers :
Have the researcher cited properly the data used ?

Are the data used for training — testing available ?
Can the data be reproduced ?

Availability of databases through time — diachronic data
Credibility for diachronic databases/web services
Let’s make database funding ... legal

EMIXEIPHIIAKO NMPOTPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH =§ EznA
erévdyon sTay Lowwvia Tne Ko

= [semoe o s
N

EvpwnaikiEvwon EIAIKH YNMHPEZIA AIAXEIPIEHE
Eupwnaixé Kowvuvis Tapeio
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h.u microTSS: accurate microRNA transcription start site

(T S identification reveals a significant number of divergent
pri-miRNAs

masxAtsss [ 1

Georgios Georgakilas, loannis S. Vlachos, Maria D. Paraskevopoulou, Peter
Yang, Yuhong Zhang, Aris N. Economides, Artemis G. Hatzigeorgiou







