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Learn how to convert pathway diagrams and time course data into executable kinetic models. This
module covers ODE based modeling, parameter estimation, identifiability and uncertainty
analysis so that your dynamic systems models are calibrated, robust and ready for downstream
simulation and decision support in systems biology and network medicine.
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S e s s i o n  I n d e x

Session 1 — ODE Modeling & Kinetic Foundations Session 2 — Building & Simulating Kinetic Models

Session 3 — Parameter Estimation & Identifiability Session 4 — Mini Capstone: Calibrated Kinetic

Pathway Model
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ODE Modeling & Kinetic Foundations

From biochemical reactions to ODEs

s t a t e  v a r i a b l e s  a n d  r a t e s  m a s s  a c t i o n  k i n e t i c s

M i c h a e l i s – M e n t e n  f o r m s

Kinetic parameters and scaling considerations

r a t e  c o n s t a n t s  a n d  K m  /  V m a x  d i m e n s i o n  a n d  u n i t s

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

Kinetic Modeling, ODE Parameter Estimation &
Identifiability — Hands-on
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Qualitative behaviour of simple ODE systems

s t e a d y  s t a t e s  a n d  t r a j e c t o r i e s  s t a b i l i t y  i n t u i t i o n

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

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

Building & Simulating Kinetic Models

Model construction workflows and tools

S B M L  b a s e d  m o d e l s  C O P A S I  /  t e l l u r i u m  /

l i b R o a d R u n n e r  P y t h o n  /  R  O D E  s o l v e r s

Numerical integration and solver settings

e x p l i c i t  v s  i m p l i c i t  s c h e m e s  s t i f f  a n d  n o n  s t i f f

s o l v e r s  t o l e r a n c e s  a n d  s t e p  s i z e s

Basic simulation experiments and plots

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

p a r a m e t e r  s w e e p s

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

Parameter Estimation & Identifiability

Formulating parameter estimation problems

o b j e c t i v e  f u n c t i o n s  a n d  r e s i d u a l s  l e a s t  s q u a r e s  a n d

l i k e l i h o o d s  n o i s e  m o d e l s  a n d  w e i g h t i n g

Optimisation algorithms and practical fitting

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

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

Identifiability and uncertainty analysis basics

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

http://www.nthrys.com
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l i k e l i h o o d  i n t u i t i o n  c o n f i d e n c e  i n t e r v a l s  f o r

p a r a m e t e r s

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

Mini Capstone: Calibrated Kinetic Pathway Model

From pathway diagram and data to calibrated model

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

Parameter estimation, validation and scenario testing

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

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

Deliverables: model files, fit report and README

S B M L  m o d e l  o r  e q u i v a l e n t  n o t e b o o k  w i t h  e s t i m a t i o n

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

http://www.nthrys.com

