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Omics?



What is this “new” omics?

 Metabolome

 BIOCHEMISTRY

 Noun: metabolome; plural noun: metabolomes

 the total number of metabolites present within an organism, cell, or tissue.

 Metabolomics

 BIOCHEMISTRY

 noun: metabolomics

 the scientific study of the set of metabolites present within an organism, cell, or 
tissue, often by measuring simultaneously (100s -10000s), many of which are not 
identified (features or analyst, )
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Metabolome age?



Metabolomics has a long road behind

 Approximately  1,000 years ago, 

the Persian physician Avicenna

observed that an individual’s 

urine changes during illness. In 

modern times, changes in the 

smell or color of urine are known 

to be related to changes in the 

concentration of chemical 

components and dysregulation of 

biochemical pathways that 

indicate certain metabolic 

diseases.



Central biological dogma



Definitions and Background

DNA (Genome)

RNA

(Transcriptome)

Proteins 

(Proteome)

Metabolites

(Metabolome)

The ultimate potential of a cell 

What is possible

The current direction of a cell

What appears to 

be happening 

The functional capabilities of a cell

What makes it happens

The limiting currency of a cell

What is happening 
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Omics by Number

*It is estimated that all plant species contain 90,000 - 200,000 compounds. Each 

individual plant species contains about 5,000 – 30,000 compounds

• Metabolites have a vast range of chemical structures and properties. Their 

molecular weights span two orders of magnitude

• No single extraction or analysis method works for all metabolites

• Many metabolite levels change with half times of minutes or seconds – far faster 

than nucleic acids or proteins



Metabolite < 2000 Da



Classification of metabolomics



Human Metabolome Database 

(HMDB) >114,000 metabolites



Recommended book



Male infertility?
Is this modern disease?



LOVE: what does have to do with 
Metabolomics?



Infertile Couples?

WHO: 1 year -> 3 
years! intercourse NO
baby 

15-20% couples are 
infertile

 It is distribute equally 
on couples:

10% women

10 % men



Semen analysis

 Classical parameter for 
analysis of semen:

 Parameter for Sperm:

 Motility

 Morphology

 Concentration/Count

 Non classic parameter:

 pH, Volume, Viscosity, 
Liquefaction

 Parameter for Seminal 

Plasma:    NON !!!



Seminal Plasma Content

Genome

Transcriptome

Proteome

Metabolome



Strategy of Metabolomics 

Research
Can I walk alone with metabolomics?



Metabolomics is a Team Work!

Sample 

preparation

Instrumentation 

Data Analysis 

Interpretation



Sample preparation is the key to success

KISS!

(Keep It Simple S……)

Extract 

the metabolome!!!



Instrumentations for metabolomics studies

FT-IR

Raman

GC-MS/MS

NMR

LC-MS/MS

MALDI-

TOF/TOF-MS



Data Analysis and Interpretation: 

Takes more time than you think!



Examples of Application of 

Metabolomics in Male Infertility
How far can we go?



Asthenozoospermia?



Unexplained Infertile Men?



Non-obstructive Azoospermia (GCMS)?



Non-obstructive azoospermia 

(Raman)?



Men with High ROS level (NMR)?



Teratozoospermia (NMR)?



Teratozoospermia (Raman)?



TNX…

Any questions?


