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Develop a strong foundation in systems biology and quantitative modeling. Learn how to
represent biological processes as networks and equations, build ODE-based models, analyze
stability and steady states, and run simulations using open-source tools for real-world omics and
pathway data.

Systems Biology Foundations &
Mathematical Modeling
Help Desk · WhatsApp

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

Session 1 — Systems Thinking & Biological Networks Session 2 — Mathematical Modeling with

ODEs Session 3 — Simulation, Stability & Sensitivity Session 4 — Mini Capstone: Model a Pathway

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

Systems Thinking & Biological Networks

Systems biology principles & levels of organization

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

r o b u s t n e s s  &  f r a g i l i t y

Network representations of biological systems

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

n e t w o r k s  m o t i f s  &  m o d u l e s

Systems Biology Foundations & Mathematical Modeling —
Hands-on

https://wa.me/919014935156
http://www.nthrys.com
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Toolchain for network-centric modeling

P y t h o n  /  n e t w o r k x  R  /  i g r a p h  C y t o s c a p e  b a s i c s

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

Mathematical Modeling with ODEs

From reactions to equations: mass-action kinetics

r e a c t i o n  s c h e m e s  r a t e  l a w s  n o n l i n e a r  O D E s

Steady states & basic stability concepts

e q u i l i b r i a  J a c o b i a n  i n t u i t i o n  p h a s e - p l a n e  s k e t c h e s

Implementation toolkit

P y t h o n  /  S c i P y  s o l v e _ i v p  R  /  d e S o l v e  S B M L  b a s i c s

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

Simulation, Stability & Sensitivity

Time-course simulation workflows

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

d i a g n o s t i c s

Sensitivity analysis & parameter exploration

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

Dedicated modeling tools

C O P A S I  w o r k f l o w s  C e l l D e s i g n e r  v i e w s  C O B R A p y

p r e v i e w

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now
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Mini Capstone: Model a Pathway

Build an ODE model for a small pathway

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

Simulate, analyze and interpret dynamics

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

c o m m e n t a r y

Deliverables: notebook, model file & report

P y t h o n / R  n o t e b o o k  S B M L  /  C O P A S I  f i l e  P D F / H T M L

s u m m a r y

http://www.nthrys.com

