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• What is the ORIGIN of metabolomics?

• WHERE is located in omics map?

• What is its PURPOSE? 

• Why METABOLOMICS?

Metabolomics  as  a  Complement  to  Other  Omics

the closest link to phenotype

Introduction
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the  CLASSIFICATION  of  metabolomics 

Targeted Metabolomics Non-targeted Metabolomics

i. Hypothesis generating
ii. Qualitative identification
iii. Global analysis
iv. Correlated to database/libraries
v. Relative quantification
vi. Biomarker Discovery

i. Hypothesis driven
ii. Identification already known
iii. Subset analysis
iv. Correlated to RS
v. Absolute quantification
vi. Screening/Diagnostic Test

Lelli et al.  Metabolomics, 2021, Introduction
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Technology
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Metabolomics  Tools

 Chromatography (HPLC, GC)

 Mass Spectrometry (MS)

 Nuclear Magnetic Resonance Spectroscopy (NMR)

 Spectrum Library 

 Machine Learning and Neural Networks

Technology
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Metabolomics
in

Clinic

LC-MS-BASED METABOLOMICS

GC-MS-BASED METABOLOMICS

CE-MS-BASED METABOLOMICS

NMR-BASED METABOLOMICS

Technology
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NMR

Why 
Robust results 

Reproducible results 

How do I get the 
same results?
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an NMR machine 
works?

HOW

Technology
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bench-top NMR machine

high-field NMR machine
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NMR LipoProfile® Test  for  Cardiovascular  Disease  Management

• automated sample handling for highthroughput measurements (2 min/test)

• reduced sample volume requirements (150 μL/test)

• quick and efficient testing without sample modification or pretreatment

• automated calibration and adjustment of the magnetic field homogeneity

routine operation 
by

laboratory medical technologists 
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HNMR spectrum of plasma lipoproteins
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AXINON®
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Metabolomics in Diagnosis of Endometriosis
Study NCT02337816

Murgia et al. Reprod. Sci. 2021, 28, 728.

b-OH-butyric acid
cut-off > 0.74

sensitivity = 64%
specificity = 100%

Gln
cut-off > 0.62

sensitivity = 67%
specificity = 100%

Trp
cut-off > 0.13

Sensitivity = 62%
specificity = 100 %

54
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Accurate & Precise
Cost Effective

Fast

Mass Spectrometry? 

Why 
Sensitive

Technology
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Toxicology

Endocrinology

Newborn 
screening

Trace
elements

Protein 
measurement

Mass Spectrometry
in

Clinic

Diagnostic

Screening
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• Mass spectrometry in the clinical laboratory:
general principles and guidance

• GC/MS confirmation of drugs

• LC/MS methods

• MSfor androgen and estrogen measurements
in serum

• Methods for the identification of cultured
microorganisms using MALDI-TOF/MS

• Newborn screening by MS/MS

• Follow-up testing for metabolic diseases
identified by expanded newborn screening
using MS/MS

• Using clinical laboratory tests to monitor
drug therapy in pain management patients

Regulatory considerations for clinical mass spectrometry
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a mass spectrometer 
works?

HOW

Technology
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1. Chromatography and Mass pair up

2. Tandem Mass Spectrometry

Technology
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Carnitine

NMe3

Phe

C2Leu

C3
C5

C16

C18C0

Technology
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Metabolomics  and  inborn  errors  of metabolism
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 Hope Generation Foundation
has launched Newborn Screening

program since February 2020.

 So far, more than 32,000 DBS
specimens have been screened by

our metabolic laboratory.

We Use TARGETED METABOLOMICS

to Screen over 2000 Newborns per Month. 

https://iranfmf.ir/services/ Clinical Applications
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TARGETED METABOLOMICS in  Our Metabolic Lab

1. Blood Sampling

Clinical Applications
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2. Sample Preparation

TARGETED METABOLOMICS in  Our Metabolic Lab

Clinical Applications
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TARGETED METABOLOMICS in  Our Metabolic Lab

3. Assay by FIA-MS/MS

Clinical Applications
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Perkin Elmer
Qsight 210 MD 
Tandem Mass Spectrometer

Waters 
Micromass Quattro Micro API 

Mass Spectrometer 

Clinical Applications
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we are highly interested in analyzing METABOLITES 

WORK
with our team

ENJOY
high standard 
lab services

to metabolomic
techniques

ACCESS

Clinical Applications
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Conclusion 
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Save Lives Using Omic Techniques!

Thanks


