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Tematy na dzis

* O sieciach w bioinformatyce

» Cytoscape — troche historii (Trey ldeker)
 Pomyst na Cytoscape

e Plugin'y w wersji 2.0

* Appstore w wersiji 3.0

» Cytoscape.js (dawniej cytoscape-web)

e Circos — zupetnie inny sposob dziatania

» Circos online — przegladarki sg coraz bardziej
popularne...



Sieci w bioinformatyce

» Sieci interakcji genow

» Sieci interakcji biatek

» Sieci regulacji genow

» Szlaki metaboliczne

 Sieci interakcji chromosomowych

* Acykliczne grafy skierowane (DAG) ontologii
e Sieci cytowan artykutow

» Sieci interakcji asocjacyjnych (z GWAS)

» Sieci targetow farmakologicznych

» Sieci ko-ekspresji, ko-regulacji, ko-ewoluc;ji...
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Dlaczego warto badac sieci?

Ogromna ilos¢ informacji o interakcjach (O(n2))
Trudna do objecia inaczej niz w komputerze
Pewne wtasnosci pojawiajg sie w wielu réznych
rodzajach sieci

Np. czeste wystepowanie wierzchotkow o
niespodziewanie wysokim stopniu (tzw. Hub'y)

Bez zaawansowanych narzedzi do wizualizacji
nie jest tatwe analizowanie duzych sieci


















Sieci matego swiata

RNA binding
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Cytoscape

* Projekt rozpoczety przez Trey'a Ideker'a w
Institute for Systems Biology w 2002 r

 Wersja 1.0 w 2003
* Interfejs uzytkownika w Javie

» Uzywanie bibliotek OpenSource do wizualizacji
grafow

» Podstawowe operacje na grafach

» Wsparcie dla formatow danych uzywanych w
biologi
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GO ID GO Description
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation
746 conjugation

OO000O00000000a

Gene name
TFC3
PHD1
GTs1

SFG1
MATALPHAZ
RRN11
YHP1

RPB9

MTF1

( selectAll ) { unselect All )

Gene alias
TFC3
PHD1
GTs1
SFG1
MATALPHA2
RRN11
YHP1

RPB9

MTF1

Gene description
Largest of six subunits of the RNA pol...

“Transcriptional activator that enhance...
“Arf3p GTPase Activating Protein (GAP...

"Nuclear protein, putative transcriptio...

"Homeobox~-domain protein that, with. ..

“Component of the core factor (CF) rD...
“One of two homeobox transcriptional...

RNA polymerase Il subunit B12.6; con...
“Mitochondrial RNA polymerase specif ..
“MADS-box transcription factor, comp...
“TFIA small subunit; involved in transc...
“Transcriptional modulator involved in...

"Homeodomain-containing transcripti..
“TFID subunit (65 kDa), involved inR...

Neighbor freq Data freq
68.711/16 1.8 119/6502 2.2093E-14

P value

12.1 13/107 1.8 119/6502 1.0709E-6

17.2 10/58
7.717/218
36.3 4/11
7.4 8/108
4.211/261
4.3 10/230
7.54/53
5.8 5/86
5.06/120
6.7 4/59
3.4 12/346
4.95/101

1.8 119/6502 1.1588E-6
1.8 119/6502 4.5208E-6
1.8 119/6502 2.5590E-4
1.8 119/6502 3.7409E-3
1.8 119/6502 1.9663E-2
1.8 119/6502 2.0798E-2
1.8 119/6502 2.9245E-2
1.8 119/6502 3.2727E-2
1.8 119/6502 3.4603E-2
1.8 119/6502 3.4603E-2
1.8 119/6502 3.5526E-2
1.8 119/6502 4.2610E-2

Existing annotations
protein localization to chromatin(71168) reg... [
translational elongation(64 14) transcriptiond...
zinc ion binding(8270) chronological cell agi...
transcription(6350) positive regulation of ra... (J)
donor selection(7535) regulation of transcrip...
transcription of nuclear rRNA large RNA poly...
nuclear chromatin(790) specific transcription...
DNA-directed RNA polymerase activity(3899...
DNA binding(3677) transcription initiation fr...
DNA bending activity(8301) response to acid...
regulation of transcription(45449) transcripti...
transcription activator activityl16563) transcr...
nuclear chromatin(790) specific transcription... |,
interphase(51325) regulation of transcriptio...

Select nodes




Wersja 2.0

 Wydana juz w roku 2004

* Rozwijana przez grupe Trey'a Idekera (UCSD)
ze wsparciem innych osrodkow badawczych
(San Francisco, Toronto, etc.)

* Wsparcie dla “wtyczek™ (plug-ins)

 Ogromny sukces (tysigce cytowan, dziesigtki
wtyczek)
* Problemy z kompatybilnoscig (wersje javy,

wersje cytoscape, czeste odwotania do
zewnetrznych narzedzi)



Cytoscape-web
* Potrzebne wersje cytoscape dostepne online

* Dla osob, ktore nie chcg instalowac cytoscape |
dla badaczy, ktorzy chcieliby udostepniac¢ swoje
wyniki “publicznosci” na stronie www

» Cytoscape-web 2007-2013

_____________________
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Cytoscape.js

» w petni HTML5, od 2011

 Pozwala na "wbudowywanie” sieci do aplikacji

Java sctiptowych




Cytoscape 3.0

» Aktualna wersja Cytoscape
* W petni modularna budowa, lepiej dopracowane API

» Odejscie od numerow wersji (problem z kom-
patybilnoscig np. 2.7 vs. 2.8 w Cytoscape 2)

* App-store zamiast wtyczek

» Cytoscape consortium zyskato status wtasnej
organizacji not-for-profit

* Interfejs uzytkownika wtasciwie bez zmian
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Przyktady uzycia

° N exo — What is NeX0?
NeX0is a gene ontology inferred directly from large-scale

n
a u tO l I I atyCZ n I e molecular networks. A gene ontology provides structured

knowledge about the cellular components, processes, and

b l I d Owa n e functions encoded by genes. While most ontologies —
including the highly successful Gene
— are constructed through manual expert curation, NeXOis a

n
O n tO I Og I e data-driven gene ontology inferred directly from 'omics data.

NeXO (The Network Extracted Ontology) uses a principled

computational approach which integrates evidence from . Cel | Ul ar_compon ent

L} SR :
hundreds of thousands of individual gene and protein membrane
¢ Dutkowski, 2012 = - ® cell par
U y interactions to construct a complete hierarchy of cellular

components and processes. This data-derived ontology Tee

aligns with known biological machinery in the GO Database

p— n
. eC h n O I O g I a and also uncovers many new structures.

The NeXO approach is described in the following

dostepna na e NN
licencji BSD, e £
komercjalizowana  rzsmsmme—
w firmie data4life

T I v |

Documentation under CC BY 3.0. By The NeXO Ontology Team. University of California, San Diego School of Medicine. Tre



NDEX — Network data exchange

Networks from Networks Curated
Systematic Data Analysis by Experts
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Networks of
Interaction Data
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Zupetnie inny pomyst - Circos

Martin Krzywinski — od 2004 roku
Jeden developer

Zestaw skryptow zamiast GUI
Pliki konfiguracyjne

Inkrementalny postep, proby zachowania
zgodnosci wstecz

Duze wysitki w promocje tego pomystu
Zastosowania takze do innych typow danych



Circos online

# Medium tab-delimited table with mixed row and column labels

data A B C ] E F G

A 185 458 92 96 3 361 195
B 20 46 78 33 33 28 83
C 118 553 94 317 25 89 287
] 166 18 168 164 185 25 173
H 23 83 123 342 98 43 205
I 13 428 183 25 82 5 23
J 185 173 38 49 8l 258 287




Biblioteki do analiz siecl

» Graphviz — stara uniksowa biblioteka
(wizualizacje podobne do cytoscape,
interfejs bardzo podobny do Circos)

* Networkx — biblioteka do
‘przetwarzania’” sieci, wyjscie
najczesciej do innych formatow
(graphviz, cytoscape)



Interactive tree of life

€ @ itol.emblde ~| & ||Q search w B O 3 A& 4 & 2 0~ =

Welcome to iTOL!

Interactive Tree Of Life is an online tool for the display and manipulation of phylogenetic trees. It provides most of the features available in other
tree viewers, and offers a nowvel circular tree layout, which makes it easy to visualize mid-sized trees (up to several thousand leaves). Trees can be
exported to several graphical formats, both bitmap and vector based. more...

iTOL account login

News

= Version 2.1 infroduces a new dataset type, circles. Recent additions also include the ability to assign dataset values with internal nodes.
These will be displayed only when assocated clades are collapsed. Check the Help pages for details.
» Second iTOL article was published in 2011 NAR Web server issue (abstract, full text PDF).

The Tree OF Life Various iTOL generated tree images

-4

221
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Biobyte — firma stojgca za iTOL

File Edit- View' History Bookmarks Tools Help

i biobyte solutions G... x W&

biobyte.de

&
I:' I O I:'Yte Home About Us Services Tools Contact

SOLUuUTIONS

y B
aoum M| = &
£

@
BIOINFORMATICS SERVICES ¥ JOOLS £ COMNSULTING -“‘l 1 b |
h IL 4 i ‘ ; ‘I r \ - ¥ |"’I-‘|
. . % 1800000000000000000000000y.
\ (B @
— N . ' a0 88 ad - . ¥ = f._;‘-' b4 v \ .

[ ABOUT US » |



Motywy w sieciach

File Edit VWiew History Bookmarks

FANMOD: a tool For Fas... =

theinf1.infFormatik.uni-jena.de/motifs/ El~ ¢ ||Q search wBa U 3 f 4 0 »

FAN MO D a tool for fast network motif detection

Slog-4 b pewi Bat by Seevorkc ool S ek w0 Page 1 Gerei@ed Wikh AMsRE  Opra [ =1

SETUF T
def gt i e g T | e
T o P
L o - — v o . B aleales bl malebal] (hie @B Mim % | i
) e TN T
e
ot} r “si
Famiroorakdive: Cmm e cermen
ol miga Sige-4 Natwork Mobfs in ‘oolll_LEntsr_wt.tak Pags 1
in
. e —— PR O T o R stomh b G i P by Ama e, wamka ard Ve fansha
. - b r
ol 4o
syl 4300 130 e & Formamig  Vasaa-Freg  Baslaed e
o = -8 vigirad ] [Eamken] Earcdam] [0 TR VRl
[ ]
- -
ALGORITHA . . .
~ ou
....... FFTe - Pt B
——— iy . O 1 ] — P ;‘:

i
#
L

i

i
il
1k

Bt e e [ e oyl v i’ L e Ly
DI b LB oA I KM LR 8 1 R e — A W L]
— s =
mari |
T
]

1 e = Erild FUEEE PRER TR R
s "
T n - | L
i b =
- -
el s g —
o .
L e e = ko o

g T L

Introduction

From this page you can download a tool to detect network motifs as described in

& S5 Wemicke and F. Rasche.
EAMMON" = Ffoanl Foar Ffacd natwark morifF datacrFialn T




Pajek — narzedzie dla windows
free for noncommercial use

File Edit View History Bookmarks Tools Help

2 Program PackageP... x

@ mrvar.fdv.uni-lj.si/pajek/ v| @& | |Q search wBE U ¥ 4 4 © 20 -~

Pajek / Pajek-XXL versions 3.** and 4.**

Download - August 25, 2015 5 Ty TRy T R O T 0 First steps
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| o L

Presents

Al THe William D. Richards, Jr. Software 2

Award
August 25, 2015 for |

Pajek: Program for Large Network Analysis
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‘ ale Phehident, INSHA = —
Pajek mailing list AT T PN N PO R I h

Exploratory

Soecial Network

Analysis with Pajek

Pajek #i51L7:

fHEFofT—2 D) i - -
P, ‘ £ 4% 5 B R

g L
P i Luplaratney Eorial Hatwerk Rnsbyan with Fajprh [Sacored Editiee]

Proaram= for Analvsi=s



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

