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Learn how to represent signaling pathways as dynamic and causal models that connect receptors
to downstream phenotypes. This module covers pathway maps, feedback and cross talk, ODE
based signaling models and dynamic causal graphs for interpreting perturbation and intervention
data.

Signaling Pathways & Dynamic Causal
Graphs
Help Desk · WhatsApp

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

Session 1 — Signaling Pathways and Circuit Motifs Session 2 — Dynamic Models of Signaling (ODE

& Rules) Session 3 — Dynamic Causal Graphs & Interventions Session 4 — Mini Capstone:

Signaling and Causal Model

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

Signaling Pathways and Circuit Motifs

Signaling cascades and pathway maps

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

p h o s p h a t a s e  c a s c a d e s  c r o s s  t a l k  b e t w e e n  p a t h w a y s

Feedback, feedforward and adaptation motifs

p o s i t i v e  a n d  n e g a t i v e  f e e d b a c k  i n c o h e r e n t

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

r o b u s t n e s s
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Pathway databases and standards

K E G G ,  R e a c t o m e ,  W i k i P a t h w a y s  S B G N  p r o c e s s

d i a g r a m s  f r o m  m a p s  t o  m o d e l s

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

Dynamic Models of Signaling (ODE & Rules)

From reactions to ODE based signaling models

m a s s  a c t i o n  a n d  M i c h a e l i s  M e n t e n  p h o s p h o r y l a t i o n

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

Rule based and combinatorial complexity

m o l e c u l a r  s i t e  b a s e d  r u l e s  o v e r v i e w  o f  r u l e  b a s e d

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

Input output behavior of signaling modules

d o s e  r e s p o n s e  a n d  u l t r a s e n s i t i v i t y  p u l s e s ,

a d a p t a t i o n  a n d  m e m o r y  r o b u s t n e s s  t o  p a r a m e t e r

c h a n g e s

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

Dynamic Causal Graphs & Interventions

Causal graphs and directed acyclic graphs DAGs

c a u s a l  v s  c o r r e l a t i o n a l  e d g e s  c o n f o u n d e r s ,

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

Time and perturbation aware causal structures

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

a n d  k n o c k o u t  p e r t u r b a t i o n s

From causal graphs to intervention planning

http://www.nthrys.com
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p r e d i c t i n g  e f f e c t s  o f  t a r g e t e d  i n h i b i t i o n  c o m b i n a t i o n

s t r a t e g i e s  o v e r v i e w  s e n s i t i v i t y  o f  o u t c o m e s  t o  e d g e s

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

Mini Capstone: Signaling and Causal Model

Select a signaling pathway and define questions

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

Build a small dynamic and causal representation

O D E  o r  r u l e  b a s e d  c o r e  m o d e l  s i m p l e  c a u s a l  g r a p h

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

Deliverables: model, causal diagram and brief report

S B M L  o r  n o t e b o o k  D A G  d i a g r a m  o r  g r a p h  f i l e  P D F  o r

H T M L  s u m m a r y
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