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Establish a strong foundation in metabolomics by focusing on what matters most at the start of
any small-molecule study: design, biospecimen handling, QC strategy and platform selection.
This module prepares you to plan reproducible GC–MS, LC–MS and NMR metabolomics
experiments that can scale into downstream statistics, pathway analysis and flux modeling.
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Metabolomics Concepts & Study Design

Metabolome, metabolomics and study types

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

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

Experimental design for metabolomics

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

r a n d o m i z a t i o n ,  b l o c k i n g  c o n f o u n d e r s  a n d  c o v a r i a t e s

Sample size, power and effect sizes

p i l o t  v s  d e f i n i t i v e  s t u d i e s  v a r i a n c e  e s t i m a t i o n
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b a l a n c e d  d e s i g n s
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Biospecimens, Extraction & QC Strategy

Biospecimen types and pre-analytical factors

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

f a s t i n g ,  t i m e - o f - d a y ,  d i e t

Sample collection, storage and extraction

S O P s  a n d  l a b e l l i n g  f r e e z e – t h a w  c o n t r o l  p r o t e i n

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

QC/QA strategy for metabolomics

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

c h e c k s  s y s t e m  s u i t a b i l i t y  a n d  i n t e r n a l  s t a n d a r d s
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Platforms: GC–MS, LC–MS & NMR Basics

Instrument options and trade-offs

G C – M S  v s  L C – M S  v s  N M R  s e n s i t i v i t y  a n d  c o v e r a g e

t h r o u g h p u t  a n d  c o s t

Chromatography and ionization basics

R P  /  H I L I C  m o d e s  d e r i v a t i z a t i o n  f o r  G C – M S  E S I ,  A P C I

a n d  p o l a r i t y  s w i t c h i n g

Acquisition and basic QA readouts

f u l l  s c a n  v s  S I M / M R M  M S / M S  o v e r v i e w  r e t e n t i o n  t i m e

a n d  p e a k  s h a p e s
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Mini Capstone: Study & QC Blueprint

Use-case driven study design

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

Randomization, batching and QC layout

i n j e c t i o n  o r d e r  p l a n s  Q C  f r e q u e n c y  a n d  p l a c e m e n t

b l a n k  a n d  s t a n d a r d  r u n s

Metadata, data dictionary and reporting checklist

m i n i m a l  m e t a d a t a  f i e l d s  s a m p l e  m a n i f e s t  M I R A G E

a n d  F A I R  r e a d i n e s s

http://www.nthrys.com

