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Proteomics 

 Proteomics is the study of the 
interactions, function, composition, and 
structures of proteins and their cellular 
activities

 It is estimated that there are almost 
1,000,000 human proteins
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A Total & Detailed picture of all 
functional & Structurel proteins
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Types of Proteomics

 1. Expression proteomics: quantitative 
and qualitative expression of proteins
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Types of Proteomics

 1. Structural proteomics: 
determine the three-dimensional structure and 

structural complexities of functional proteins
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Types of Proteomics
 2. Functional proteomics: 

studies the protein functions and molecular mechanisms 
in the cell and determines the protein partner’s interactions
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Proteomics Workflow

 Sample Preparation 
 Separation & Isolation of Proteins

 Identification & Characterization
 Mass Spectrometry (MS)
 Nuclear Magnetic Resonance (NMR)           
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Separation and Isolation of 
Proteins

 Gel-Based Approach
 1-DE (one dimensional Electrophoresis)
 2-DE (two dimensional Electrophoresis)

 Chromatography-Based Approach
 Ion Exchange (IEC)
 Size Exclusion (SEC)
 Affinity Chromatography
 Liquid Chromatography (LC)            
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Identification & 
Characterization of Proteins

 Edman Sequencing

 Mass Spectrometry (MS)

 Nuclear Magnetic Resonance (NMR)
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High Resolution Mass Analyzers
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Mass Spectrum:
from fragments to complete structure
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Chromatogram, 
a two dimensional diagram
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LC-Mass
an intrinsically tri-dimentional method
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Full Scan 
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Chromatogram for a complex 
mixture
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Extracted MRM Chromatograms
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Selected Reaction Monitoring
(SRM) 
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Multiple Reaction Monitoring
(MRM) 
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Electrospray Ionization 
(ESI)
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Matrix Assisted Laser 
Desorption Ionization (MALDI)
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Multiply charged species  

 Formation of Hydrogen Adducts 
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Mass spectrum of polypeptides
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Mass spectrum of polypeptides
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Mass spectrum of polypeptides
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Peptide Sequencing
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Peptide bond Fragmentation
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Peptide fragmentation
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Mass Spectrum of a 
fragmented Peptide
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Determination of Y fragments
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Amino acid sequencing by fragments analysis
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Protein Identification & 
charecterization

 Bottum-up 

 Separation >  Digestion  >   Identification
 Digestion >  Separation  >   Identification

(Shotgun method) 

 Top-down 
Whole proteins or polypeptides are immediately assessed 

by MS without prior  digestion
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Bottum-up vs Top-down
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Proteomics for Medical Diagnosis
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 Biomarker Discovery

Cancer Diagnostics
Cardiovascular Diseases
Microbiology
Bronchial Asthma         



Surface Enhancement Laser 
Desorption Ionization (SELDI)

Shaheed Beheshti School of Pharmacy



Nuclear Magnetic Resonance 
(NMR)
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Thank you
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