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Understand how stable cell fates, differentiation trajectories and plasticity emerge from
underlying gene regulatory and signaling networks. This module covers Boolean and ODE-based
dynamical models of GRNs, attractors and basins of attraction, bifurcation analysis, stochasticity,
and visualization of Waddington-like landscapes. You will implement in-silico perturbations,
simulate differentiation/reprogramming scenarios, and generate publication-ready figures using
Python, R and specialized tools.

Cell Fate, Differentiation & Attractor
Landscapes
Help Desk · WhatsApp

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

Session 1 — GRNs, Dynamical Systems & Cell Fate Concepts Session 2 — Boolean Dynamics,

Attractors & Basins Session 3 — ODE/Stochastic Models & Waddington Landscapes Session 4 —

Mini Capstone: In-Silico Differentiation & Reprogramming

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

GRNs, Dynamical Systems & Cell Fate Concepts

Cell fate & gene regulatory networks (GRNs)

c e l l  t y p e s  &  l i n e a g e  t r e e s  G R N s  a s  d y n a m i c a l

s y s t e m s  f e e d b a c k ,  m u l t i s t a b i l i t y ,  h y s t e r e s i s

Dynamical systems foundations

Cell Fate, Differentiation & Attractor Landscapes — Hands-
on

https://wa.me/919014935156
http://www.nthrys.com
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s t a t e  s p a c e  &  t r a j e c t o r i e s  f i x e d  p o i n t s ,  c y c l e s ,

a t t r a c t o r s  b a s i n s  o f  a t t r a c t i o n  ( i n t u i t i v e  v i e w )

Toolchain & model formats

S B M L - q u a l  /  S B M L  O D E  C e l l C o l l e c t i v e  /  G I N s i m

( o v e r v i e w )  P y t h o n / R  f o r  G R N  d y n a m i c s

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

Boolean Dynamics, Attractors & Basins

Logical/Boolean modeling of GRNs

B o o l e a n  r u l e s  &  u p d a t e  s c h e m e s  s y n c h r o n o u s  v s

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

Attractor analysis & cell types

f i x e d - p o i n t  a t t r a c t o r s  c y c l i c  a t t r a c t o r s  l i n k i n g

a t t r a c t o r s  t o  p h e n o t y p e s

Tools & practical workflows

P y B o o l N e t  /  B o o l N e t  G I N s i m  /  C e l l C o l l e c t i v e  b a s i n

s i z e  &  r o b u s t n e s s  m e t r i c s

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

ODE/Stochastic Models & Waddington Landscapes

Continuous dynamics & fate transitions

O D E  G R N  m o d e l s  b i f u r c a t i o n s  &  s a d d l e - n o d e

t r a n s i t i o n s  n o i s e - d r i v e n  s w i t c h i n g  ( o v e r v i e w )

Energy/Waddington landscape concepts

p o t e n t i a l  l a n d s c a p e s  ( i n t u i t i v e )  s t a b l e  v s  u n s t a b l e

m a n i f o l d s  v i s u a l i z i n g  c e l l  s t a t e  m a n i f o l d s

http://www.nthrys.com
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Toolchain & visualization

P y t h o n  ( S c i P y ,  P y D S T o o l  s t y l e  w o r k f l o w s )  M A T L A B  /

X P P A U T  ( b i f u r c a t i o n  o v e r v i e w )  2 D / 3 D  l a n d s c a p e  a n d

p h a s e - p l o t  f i g u r e s

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

Mini Capstone: In-Silico Differentiation & Reprogramming

Case study: modeling a simple differentiation system

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

In-silico perturbations & interventions

k n o c k o u t / o v e r e x p r e s s i o n  i n  G R N s  c h a n g i n g

l a n d s c a p e  s h a p e  r e p r o g r a m m i n g  &

t r a n s d i f f e r e n t i a t i o n  s c e n a r i o s

Deliverables

P D F / H T M L  r e p o r t  w i t h  a t t r a c t o r / l a n d s c a p e  f i g u r e s

P y t h o n / R  n o t e b o o k s  o r  m o d e l  f i l e s  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

