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Move from static metabolite levels to dynamic pathway fluxes. This module introduces stable
isotope tracer concepts, 13C labeling strategies, isotopologue patterns, natural abundance
correction, and entry level metabolic flux analysis so that you can design realistic tracer studies
and extract quantitative pathway information from LC–MS or GC–MS data.
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Session 1 — Tracer Concepts & 13C MFA Experimental Design Session 2 — Isotopologues, MID

Patterns & Abundance Correction Session 3 — Metabolic Flux Analysis Models & Fitting Concepts

Session 4 — Mini Capstone: Simple 13C MFA Pathway Story
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Tracer Concepts & 13C MFA Experimental Design

Why use stable isotopes and what questions 13C MFA can

answer

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

v s  a b u n d a n c e  t h i n k i n g

Common tracers and labeling strategies for 13C studies

U - 1 3 C  g l u c o s e  a n d  g l u t a m i n e  c o n c e p t s  s i n g l e  v s

Stable Isotope Tracing & Metabolic Flux Analysis (13C
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https://wa.me/919014935156
http://www.nthrys.com


Page - 2

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

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

Practical experimental considerations for tracer studies

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

a n d  b a c k g r o u n d  c a r b o n  Q C ,  r e p l i c a t e s  a n d  v i a b i l i t y

c h e c k s

S e s s i o n  2
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Isotopologues, MID Patterns & Abundance Correction

From LC–MS / GC–MS peaks to isotopologue distributions

M + 0 ,  M + 1 ,  M + 2  p a t t e r n  i d e a s  m a s s  r e s o l u t i o n  a n d

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

d i s t r i b u t i o n s  ( M I D )

Natural abundance and isotopic impurity correction (concepts)

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

i n t u i t i o n  i n t r o  t o  s o f t w a r e  a s s i s t e d  c o r r e c t i o n

Expressing labeling patterns in useful summary metrics

f r a c t i o n a l  e n r i c h m e n t  a v e r a g e  l a b e l i n g  o r  m o l e

p e r c e n t  l a b e l e d  l i n k i n g  M I D  c h a n g e s  t o  p a t h w a y

h y p o t h e s e s
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Metabolic Flux Analysis Models & Fitting Concepts

From pathways to flux models for 13C MFA

s t o i c h i o m e t r i c  n e t w o r k  s k e t c h e s  r e v e r s i b l e  v s

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

i d e a s

EMU style thinking and simulation of labeling patterns (high

http://www.nthrys.com
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level)

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

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

Flux fitting, identifiability and uncertainty at a conceptual level

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  c o n f i d e n c e

i n t e r v a l s  f o r  f l u x e s  ( i d e a )  w h a t  c a n  a n d  c a n n o t  b e

c o n c l u d e d
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Mini Capstone: Simple 13C MFA Pathway Story

Interpreting labeling for a small central carbon pathway segment

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

Constructing a simple flux scenario consistent with MID data

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

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

Deliverables: tracer design sheet, MID summary & pathway

narrative

e x p e r i m e n t  a n d  t r a c e r  d e s i g n  s u m m a r y  ( P D F / H T M L )

c o r r e c t e d  M I D  a n d  e n r i c h m e n t  t a b l e  ( C S V / T S V )  s h o r t

1 3 C  M F A  i n t e r p r e t a t i o n  n o t e

http://www.nthrys.com

