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Learn how to move from stable isotope labeling data to quantitative intracellular flux maps. This
module focuses on the EMU framework, 13C metabolic flux analysis workflows, building
reaction and atom mapping models, fitting fluxes to tracer data and interpreting flux distributions
together with COBRA-style constraint-based models for systems-level insight.

Fluxomics Modeling from Tracer Data —
EMU & COBRA
Help Desk · WhatsApp

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

Session 1 — Fluxomics Concepts & EMU Framework Session 2 — Building EMU / Isotopomer

Models Session 3 — Fitting Fluxes & Assessing Uncertainty Session 4 — Mini Capstone: Flux Map &

Report

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

Fluxomics Concepts & EMU Framework

From tracer experiments to fluxomics questions

p o o l  s i z e s  v s  f l u x e s  s t e a d y  s t a t e  v s  n o n  s t e a d y  s t a t e

c e n t r a l  c a r b o n  a n d  b e y o n d

EMU (Elementary Metabolite Unit) framework basics

i s o t o p o m e r s ,  i s o t o p o l o g u e s  a n d  E M U s  a t o m

t r a n s i t i o n s  a n d  m a p p i n g  w h y  E M U s  s c a l e  b e t t e r  t h a n

Fluxomics Modeling from Tracer Data — EMU & COBRA
— Hands-on
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f u l l  i s o t o p o m e r  m o d e l s

Inputs, assumptions and data requirements

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

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

e x p e r i m e n t a l  d e s i g n  l i n k s

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

Building EMU / Isotopomer Models

Defining the metabolic network for 13C MFA

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

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

Atom mapping and EMU decomposition

c a r b o n  a t o m  m a p p i n g  f o r  k e y  r e a c t i o n s  a u t o m a t i c  v s

m a n u a l  E M U  g e n e r a t i o n  r e d u c i n g  m o d e l  s i z e  w i t h o u t

l o s i n g  i d e n t i f i a b i l i t y

Software workflows and file formats

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

w i t h  C O B R A  s t y l e  m o d e l s  e x p o r t / i m p o r t  t o  f l u x

a n a l y s i s  t o o l s

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

Fitting Fluxes & Assessing Uncertainty

Objective functions and optimization strategies

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

o n  f l u x e s  g l o b a l  v s  l o c a l  o p t i m i z a t i o n  a p p r o a c h e s

Goodness of fit and residual diagnostics

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

http://www.nthrys.com
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m i s s p e c i f i c a t i o n  s e n s i t i v i t y  t o  i n d i v i d u a l

m e a s u r e m e n t s

Confidence intervals and identifiability analysis

p r o f i l e  l i k e l i h o o d s  a n d  c o n f i d e n c e  r a n g e s  f l u x

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

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

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

Mini Capstone: Flux Map & Report

End to end 13C MFA on a teaching dataset

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

Visualizing and interpreting the flux map

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

g e n o t y p e s  l i n k i n g  f l u x e s  t o  p h e n o t y p e s  a n d

p a t h w a y s

Deliverables: model files, flux tables & methods text

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

e s t i m a t e s  w i t h  c o n f i d e n c e  r a n g e s  r e a d y  t o  e d i t

m e t h o d s / r e s u l t s  t e m p l a t e

http://www.nthrys.com

