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Cutline

A Systems Biology and Biological Networks

APPI Networks
A Protein Physical Interactions
A Resources and Databases

APPI Network Analysis

A Module Analysis
A Module Detection
A Gene Ontology and Enrichment Analysis

A Centrality Measures and Node Analysis

ACytoscape: A Powerful Framework for Systems Biology Analysis

A Import Data

A Installing Apps
A Module detection and Enrichment
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Systems Biology
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Systems Biology
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Systems Biology
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Systems Biology
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Systems Biology

Analysis oBiological Systems
iInstead of
Biological elementsdividually
to understand
System behavior
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Systems Biology Resources

ABiological Networks:
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Systems Biology Resources .

ABiological Networks:
A Elements (node or vertex) + Relationships (Edges)
A Modeled byMathematical Graphs f

d
AGene regulatory Networks .
AMetabolic Networks -0
AProtein Interaction Networks m/ G )
ACoexpression Networks
C GATA-1[ : PU.1 O

—P Activation

—] innibition
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ProteinProtein Interaction (PPIl) Networks

proteinl

APhysical Interaction between Proteins
A Physical contacts of two or more proteins

A Detection Methods:

A Yeasttwo hybrid
A Affinity purification with mass spectrometry

A Text mining

Protein-protein
Interaction

Cyclin-CDK
complex

Target
protein
binding

- Phosphorylation
P) of target protein

a
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PPl Networks

ADatabases:

DIP[2_§ http://dip.doe-mbi.ucla.edu/dig 2016/07/31
BioGRID2 ¥ https://thebiogrid.org/ 2016/12/25
STRING 3 http://string -db.ord 2016/04/16
IntAct[2 9 http://www.ebi.ac.uk/intact/ 2016/12/13
HIPPIE3 ) http://cbdm-01.zdv.unimainz.de/~mschaefer/hippie/index.php 2016/06/24
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String Database

/ o STRING: functional prot: x\\, ; E
&« C (Y | & Secure | https://string-db.org Q ¥ | 8 :

> (Search) Downioad e

Welcome to STRING

Protein-Protein Interaction Networks

ORGANISMS ] PROTEINS | INTERACTIONS

2031 | 9.6 mio | 1380 mio

References Use scenarios APls Datasources L
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Strlng Database

f ¢ STRING: functional prote - o
|

& (& ﬂ' @ Secure | https://string-db.org/cgi/input.pl?Userld=QG6Q2Z 1NEcgR&sessionld=rm6D6ITbV136&input_page_show_search=on Q & ﬂ

.

] P

Protein by sequence

:: Single Protein by Name / ldentifier

Multiple sequences Protein Name:
Organisms
Protein families ("COGs™)

Examples auto-detect v

Random entry

-
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| String Database

/%o STRING: functional prot= X | EEES - o
| _

&« > C 0 @ Secure | https://string-db.org/cgifinput.pl?Userld=0G6027 1NEcgR&sessionld =rmED6ITEY136&input_page_active_form=multiple_identifiers Q ¥ E H
'Y
% STRING | Data

Multiple Proteins by Names / Identifiers

Protein by name

Protein by sequence
List Of Names:

Multiple sequences

Organisms -
“

Protein families ("COGs")

of, upload a file:
Examples
Random entry

Organism:
3 £5 CENE 3 A\
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String Database

© 5 NN Mort & X
/ o;g 5 items (Saccharomyces X \ o -

& c O ‘ @ Secure | https://string-db.org/cgi/network.pl?taskid=JHIAQcLCrrqP Q ﬁ‘ B :

W/ 2 !\/ PPT2
N \\\W T1f\/

-/

© Viewers > - £ Settings > 2 Analysis > 88 Exports » &% Clusters > © More @ Less

Nodes:
Network nodes represent proteins Node Color Node Content
colored nodes: £\ emptynodes
query proteins and first shell of interactors \/ proteins of unknown 3D structure
£\ white nodes: £ filled nodes.
\"/ second shell of interactors \ > J some 3D structure is known or predicted
Edges:
Edges represent protein-protein associations Known Interactions Predicted Interactions Others
associations are meant to be specific and FA—tN  from curated databases 4—th  gene neighborhood A8 textmining v
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BioGRIDatabase
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