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Learn how biological systems are represented as networks, how topology shapes function, and
how to extract key nodes, edges and modules from large omics graphs. This module builds the
graph theory foundations required for downstream systems biology, network medicine and
pathway dynamics work.

Biological Networks, Graphs & Topology
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Biological Networks and Graph Basics Session 2 — Topological Measures and Motifs

Session 3 — Communities, Modules and Visualization Session 4 — Mini Capstone: Disease or PPI

Network Analysis
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Biological Networks and Graph Basics

Representing biological systems as graphs

P P I  n e t w o r k s  g e n e  r e g u l a t o r y  n e t w o r k s  m e t a b o l i c

a n d  s i g n a l i n g  m a p s

Graph terminology and network types

n o d e s  a n d  e d g e s  d i r e c t e d  v s  u n d i r e c t e d  w e i g h t e d ,

s i g n e d ,  b i p a r t i t e

Network data sources and file formats

e d g e  l i s t s  a n d  a d j a c e n c y  m a t r i c e s  S I F ,  G r a p h M L ,
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G M L  i m p o r t  t o  C y t o s c a p e  a n d  P y t h o n
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F e e :  R s  1 1 8 0 0   Apply Now

Topological Measures and Motifs

Degree based and centrality measures

d e g r e e  a n d  h u b s  b e t w e e n n e s s  a n d  c l o s e n e s s

e i g e n v e c t o r  c e n t r a l i t y

Global topology and paths

s h o r t e s t  p a t h s  d i a m e t e r  a n d  a v e r a g e  p a t h  l e n g t h

c l u s t e r i n g  c o e f f i c i e n t

Network motifs in biology

t r i a d s  a n d  f e e d f o r w a r d  l o o p s  f e e d b a c k  m o t i f s  m o t i f s

a n d  f u n c t i o n  h y p o t h e s e s

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Communities, Modules and Visualization

Community detection algorithms

L o u v a i n  a n d  L e i d e n  s p e c t r a l  c l u s t e r i n g  m o d u l a r i t y

c o n c e p t s

Biological interpretation of modules

f u n c t i o n a l  e n r i c h m e n t  h u b  g e n e s  a n d  b o t t l e n e c k s

d i s e a s e  m o d u l e s  o v e r v i e w

Visual analytics of networks

l a y o u t  a l g o r i t h m s  e d g e  a n d  n o d e  s t y l i n g  C y t o s c a p e

a n d  G e p h i  b a s i c s

http://www.nthrys.com
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Mini Capstone: Disease or PPI Network Analysis

Build a PPI or co expression network from a dataset

T h e o r y  p l u s  g u i d e d  p r a c t i c a l

Run centrality and community analysis

n e t w o r k x  o r  i g r a p h  C y t o s c a p e  w o r k f l o w s  b a s i c  r e p o r t

t a b l e s  a n d  p l o t s

Deliverables: network file, notebook and summary slides

G r a p h M L  o r  S I F  f i l e  P y t h o n  o r  R  n o t e b o o k  P P T  o r

P D F  s u m m a r y
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