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Learn how to apply network science to human disease. This module introduces network medicine
concepts, construction of interactomes and multi layer networks, and algorithmic strategies for
detecting disease modules and subnetworks associated with phenotypes. You will implement
random walk and diffusion based methods, centrality and community detection, and link network
modules to biomarkers, comorbidities and drug repurposing hypotheses using Python, R and
Cytoscape based workflows.

Network Medicine & Disease Module
Detection
Help Desk · WhatsApp

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

Session 1 — Network Medicine Foundations & Data Sources Session 2 — Disease Module Detection

& Network Propagation Session 3 — Biomarkers, Comorbidities & Drug Repurposing Session 4 —

Mini Capstone: Disease Module Discovery Project

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

Network Medicine Foundations & Data Sources

Principles of network medicine

d i s e a s e  a s  n e t w o r k  p e r t u r b a t i o n  d i s e a s e  m o d u l e s  &

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

Network types & construction

P P I  n e t w o r k s  /  c o  e x p r e s s i o n  n e t w o r k s  g e n e  d i s e a s e

a n d  d r u g  d i s e a s e  b i p a r t i t e  g r a p h s  m u l t i  l a y e r  a n d
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m u l t i p l e x  n e t w o r k s

Data sources & toolchain overview

S T R I N G  /  B i o G R I D  /  I n t A c t  D i s G e N E T  /  O M I M

( o v e r v i e w )  C y t o s c a p e ,  i g r a p h ,  N e t w o r k X

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Disease Module Detection & Network Propagation

Community detection & subnetworks

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

( o v e r v i e w )  s e e d  b a s e d  m o d u l e  e x t r a c t i o n

Network propagation & diffusion methods

r a n d o m  w a l k  w i t h  r e s t a r t  ( R W R )  h e a t  d i f f u s i o n  &

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

Scoring, ranking & validation

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

k n o w n  d i s e a s e  g e n e s  c r o s s  v a l i d a t i o n  a n d  n u l l

m o d e l s

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

Biomarkers, Comorbidities & Drug Repurposing

Network based biomarker and target discovery

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

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

Comorbidity & disease disease networks

s h a r e d  g e n e  a n d  p a t h w a y  m e c h a n i s m s  d i s e a s e

p r o x i m i t y  a n d  o v e r l a p  i n t e r p r e t i n g  c o m o r b i d i t y

p a t t e r n s

http://www.nthrys.com
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Drug repurposing & network proximity

d r u g  t a r g e t  n e t w o r k s  d r u g  d i s e a s e  p r o x i m i t y  m e t r i c s

p r i o r i t i z i n g  c a n d i d a t e s  f o r  f o l l o w  u p

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

Mini Capstone: Disease Module Discovery Project

End to end mini project on one disease or phenotype

T h e o r y  +  P r a c t i c a l

From seeds to modules and hypotheses

s e e d  s e l e c t i o n  f r o m  o m i c s  o r  l i t e r a t u r e  m o d u l e

d e t e c t i o n  a n d  p r o p a g a t i o n  b i o l o g i c a l  a n d  c l i n i c a l

i n t e r p r e t a t i o n

Deliverables

P D F / H T M L  n e t w o r k  m e d i c i n e  r e p o r t  P y t h o n / R

n o t e b o o k  a n d  C y t o s c a p e  s e s s i o n  e n v i r o n m e n t . y m l  /

r e q u i r e m e n t s . t x t

http://www.nthrys.com

