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MetabolomicsMetabolomics
• Metabolomics is the "systematic study of the unique chemical y y q

fingerprints that specific cellular processes leave behind" -
specifically, the study of their small-molecule metabolite 
profiles. The metabolome represents the collection of all 
metabolites in a biological cell, tissue, organ or organism, which 

 th  d d t  f ll l  are the end products of cellular processes.
• Metabolomics reflects the biochemical homeostasis of a 

bi l i l t  d t   b th ti  d biological system, and reports on both genetic and 
environmental conditions.
N  i l th d l /t h i  bl  f coverage th  • No single methodology/technique capable of coverage the 
whole metabolome due to enormous chemical diversity.
M t b l i  t t d d t t d• Metabolomics non-targeted and targeted



MetabolomicsMetabolomics

1. Target analysis
few metabolitesfew metabolites

2. Metabolite profiling or           y targeted Metabolomics
selected metabolites
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3. Nontargeted Metabolomics
all the metabolites
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Metabolomics Core    Instrumentation

7 Tesla
1,000,000 resolution

Samples 
per year 

Metabolites 
detected dynamic range

7 000 50 700 3 4
GC-TOF-MS 7,000 50 - 700 3 4

10,000 1 - 1500 3 4
UPLC-MS

10 - 10

10 - 10



Metabolomics workflow
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Data AnalysisData Analysis



Data Analysisy
The challenge is that the total number of measured compounds, 

fNc, is much larger than the number of available distinct samples, 
Ns.  

Nc >> NsNc >> Ns
This is quite opposite to large clinical studies.

• Unbiased unsupervised methods – reduction of 
irrelevant information

• Biased (Supervised learning) – Identification of 
the optimal multivariate biomarkersthe optimal multivariate biomarkers

• T-test ,One Way ANOVA, PCA, PCA-DA
• Metabolic Pathways Analysis



GC-TOF-MS and LC-MS/MS Target Analysis

Identification and calibration areIdentification and calibration are 
performed with authentic standards.



Structure elucidation
Highest resolution: 
1000000

LTQ FT ICR MS
High mass accuracy

Hybrid IT-FT-ICR

LTQ-FT-ICR-MS
Ultra

Hybrid IT-FT-ICR

API ion sources

Elemental composition 
assignment

Biomarkers 
identification

Instrument is in          in 
share with 

30%
share with 
Proteomics Core



Services on campusServices on campus

Metabolites Profiling

Quantitation

Identification of 
unknowns
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