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Learn how to turn omics readouts into constraints, parameters and validation targets for
mechanistic models. This module walks through mapping multi omics data onto pathways and
networks, building omics informed constraints and performing calibration and validation so that
your systems biology models are quantitatively anchored to experimental evidence.

Integrating Omics into Mechanistic Models
Help Desk · WhatsApp

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

Session 1 — Mapping Omics to Pathways & Networks Session 2 — Parameterising & Constraining

Models with Omics Session 3 — Multi Omics Integration & Data Assimilation Session 4 — Mini

Capstone: Omics Calibrated Systems Model

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

Mapping Omics to Pathways & Networks

Omics data types and pre processing snapshots

t r a n s c r i p t o m i c s  a n d  p r o t e o m i c s  p h o s p h o  a n d  P T M

o m i c s  m e t a b o l o m i c s  a n d  f l u x o m i c s

Annotating entities and linking IDs to models

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

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

Projecting omics changes onto pathways & networks
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o v e r l a y i n g  l o g  f o l d  c h a n g e s  a c t i v i t y  s i g n a t u r e s  f o r

p a t h w a y s  C y t o s c a p e  a n d  p a t h w a y  v i s u a l i s a t i o n

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

Parameterising & Constraining Models with Omics

Using omics as bounds and constraints in models

e x p r e s s i o n  i n f o r m e d  f l u x  b o u n d s  e n z y m e  l e v e l

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

Transcriptomics and proteomics into GEMs and FBA

G I M M E  /  i M A T  s t y l e  i d e a s  c o n d i t i o n  s p e c i f i c  m o d e l s

o b j e c t i v e  s e l e c t i o n  a n d  t u n i n g

Using omics to initialise and tune kinetic models

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

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

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

Multi Omics Integration & Data Assimilation

Strategies for combining multiple omics layers

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

c o n s t r a i n t s  v s  o b j e c t i v e s  c o n s i s t e n c y  c h e c k s  a c r o s s

l a y e r s

Time course omics and data assimilation concepts

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

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

Toolchains for omics informed model workflows

C O B R A p y  /  R  f o r  G E M  i n t e g r a t i o n  P y t h o n  /  R  f o r

http://www.nthrys.com
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k i n e t i c  m o d e l s  r e p r o d u c i b l e  p i p e l i n e s  a n d  n o t e b o o k s

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

Mini Capstone: Omics Calibrated Systems Model

Select a pathway or network and an omics dataset

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

Build a simple omics informed mechanistic model

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

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

Deliverables: model files, omics mapping and report

S B M L  /  G E M  o r  n o t e b o o k  m o d e l  t a b l e s  f o r  o m i c s  t o

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