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Learn how to design and analyse stable isotope labeling experiments for metabolomics and
fluxomics. You will work with tracer selection, labeling strategies, LC MS data processing for
isotopologues, and core concepts of metabolic flux analysis leading to interpretable biological
insights.
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Analysis
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Tracer Basics & Experimental Design

Stable isotopes and tracer types

1 3 C ,  1 5 N  a n d  o t h e r  l a b e l s  u n i f o r m  v e r s u s  p o s i t i o n

s p e c i f i c  t r a c e r s  t r a c e r  p u r i t y  a n d  e n r i c h m e n t

Designing labeling experiments

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

a n d  d o s e  s a m p l i n g  t i m e s  a n d  b i o l o g i c a l  r e p l i c a t e s
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Controls, unlabeled baselines and matrix issues

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

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

m e t a b o l i t e s

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

LC MS Acquisition & Isotopologue Extraction

Instrument settings for labeled samples

r e s o l u t i o n  a n d  s c a n  r a n g e  c h o i c e s  D D A  v e r s u s  f u l l

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

i s s u e s

Extracting isotopologue intensities

M + 0 ,  M + 1 ,  M + 2 …  p a t t e r n s  i s o t o p o l o g u e  p e a k  p i c k i n g

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

Natural abundance correction basics

w h y  c o r r e c t i o n  i s  r e q u i r e d  c o n c e p t  o f  c o r r e c t i o n

m a t r i c e s  s i m p l e  w o r k e d  e x a m p l e s

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

Isotopomer Patterns & Flux Analysis Concepts

From corrected intensities to labeling patterns

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

Core ideas of metabolic flux analysis (MFA)

n e t w o r k  r e p r e s e n t a t i o n  o f  m e t a b o l i s m  i s o t o p o m e r

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

http://www.nthrys.com
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Connecting labeling readouts to pathway usage

g l y c o l y s i s  v e r s u s  T C A  c y c l e  r o u t i n g  a n a p l e r o s i s  a n d

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

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

Biological Interpretation, Pitfalls & Reporting

Common pitfalls in tracer and flux studies

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

a n d  t u r n o v e r  i n s t r u m e n t  a n d  e x t r a c t i o n  a r t e f a c t s

Summarizing flux and labeling results for biology

p a t h w a y  m a p s  w i t h  f l u x  a r r o w s  b a r p l o t s  o f

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

Documentation, reproducibility and data sharing

r e c o r d i n g  t r a c e r  a n d  d e s i g n  d e t a i l s  s t o r i n g  c o r r e c t e d

M I D s  a n d  m e t a d a t a  c h e c k l i s t s  f o r  m a n u s c r i p t s  a n d

c o l l a b o r a t o r s

http://www.nthrys.com

