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Understand how gene regulatory networks encode decision making in cells and how to model
them using logical and Boolean formalisms. This module covers GRN concepts, rule-based
models, state space and attractor analysis with an emphasis on practical workflows for hypothesis
generation and perturbation design.

Gene Regulatory Networks GRNs & Logic
Models
Help Desk · WhatsApp

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

Session 1 — GRN Concepts & Representations Session 2 — Boolean & Logical Rule Based Models

Session 3 — State Space, Attractors & Perturbations Session 4 — Mini Capstone: Build & Analyze a

GRN Model

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

GRN Concepts & Representations

Biological basis of gene regulatory networks

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

r e p r e s s i o n  r e g u l a t o r y  m o t i f s

GRN representations and data sources

d i r e c t e d  s i g n e d  g r a p h s  T F  t a r g e t  d a t a b a s e s  c u r a t e d

v s  i n f e r r e d  n e t w o r k s
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From wiring diagrams to model ready structure

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

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

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

Boolean & Logical Rule Based Models

Boolean models of regulation

b i n a r y  s t a t e s  a n d  u p d a t e  r u l e s  A N D  /  O R  /  N O T  l o g i c

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  u p d a t e s

Multi valued and logical models

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

i n f l u e n c e  g r a p h s

Tools and formats for logic models

G I N s i m  /  B o o l N e t  o v e r v i e w  S B M L  q u a l  b a s i c s  e x p o r t

a n d  i n t e r c h a n g e

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

State Space, Attractors & Perturbations

State transition graphs and trajectories

s t a t e  s p a c e  e x p l o r a t i o n  t r a n s i e n t  v s  s t e a d y  b e h a v i o r

v i s u a l i z i n g  t r a n s i t i o n s

Attractors and cell fate interpretation

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

b a s i n s  o f  a t t r a c t i o n

Perturbation and intervention analysis

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

http://www.nthrys.com


NTHRYS OPC PVT LTD Gene Regulatory Networks GRNs and Logic Models — Hands-on

NTHRYS OPC PVT LTD | smo@nthrys.com | +91 - 8977624748 | www.nthrys.com
A Ministry of Corporate Affairs Incorporated Company

t a r g e t i n g  r o b u s t n e s s  o f  a t t r a c t o r s

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

Mini Capstone: Build & Analyze a GRN Model

Select a small GRN and encode logical rules

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

Simulate dynamics and identify attractors

u s e  o f  G I N s i m  /  B o o l N e t  s t y l e  t o o l s  s t a t e  t r a n s i t i o n

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

Deliverables: model file, notebook and brief report

S B M L  q u a l  /  t o o l  n a t i v e  f o r m a t  P y t h o n  o r  R  n o t e b o o k

P D F  o r  H T M L  s u m m a r y

http://www.nthrys.com

