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LEARNING OUTCOMES 
As a result of the lesson you will be able to: 

● 1. Give the definition to the terms “olygopeptides”, “polypeptides”, “proteins”, 

“proteome”, “proteomics”. 

● 2. Explain and analyze the experimental methods of proteomics: MALDI-mass-

spectrometry, ESI-mass-spectrometry, different types of chromatography, 2D- and 

3D-PAGE, ELISA, nuclear magnetic resonance (NMR), X-ray diffraction and etc. 

What are the reasons for selecting any of these methods for specific proteins? 

● 3. Describe the computational (bioinformatical) methods of protein research: amino 

acid sequence alignment, protein structure prediction, analysis of X-ray diffraction 

pattern and 3D-modelling of protein structure.    

● 4. Characterize the Protein Data Bank (PDB), Uni-ProtKB/Swiss-Prot and other 

bioinformatical databases of protein information.  



Definition 

● Proteomics is the large-scale study of proteins.[1][2] Proteins are vital parts of living 

organisms, with many functions. The proteome is the entire set of proteins that is 

produced or modified by an organism or system. Proteomics has enabled the 

identification of ever increasing numbers of protein. This varies with time and distinct 

requirements, or stresses, that a cell or organism undergoes.[3] Proteomics is an 

interdisciplinary domain that has benefitted greatly from the genetic information of 

various genome projects, including the Human Genome Project.[4] It covers the 

exploration of proteomes from the overall level of protein composition, structure, and 

activity. It is an important component of functional genomics. 

 

● Proteomics generally refers to the large-scale experimental analysis of proteins and 

proteomes, but often is used specifically to refer to protein purification and mass 

spectrometry. 



Mass spectrometry 

https://en.wikipedia.org/wiki/Proteomics#/
media/File:Protein_pattern_analyzer.jpg 

Matrix Assisted Laser Desorption/Ionization (MALDI) 
newport.com 



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.newport.com%2Fn
%2Fmaldi&psig=AOvVaw2pBY9V8nhY1AulhJln3hjh&ust=1615810269525000&sou
rce=images&cd=vfe&ved=2ahUKEwj2rbG64K_vAhWymIsKHaHPAIEQr4kDegUIARD
aAQ 



Electrospray Ionization Mass Spectrometry (ESI MS) 
sigmaaldrich.com 

https://en.wikipedia.org/wiki/Electrospray_ionization#/media/F
ile:NanoESIFT.jpg 



2D PAGE electrophoresis 

sciencedirect.com 



3D PAGE electrophoresis 

researchgate.net 



3D-Gel - Method & Workflow 
3d-gel.de 



Chromatography 

Column Chromatography  
byjus.com 



Introduction to Affinity Chromatography 
bio-rad.com 



Ion Exchange Chromatography  
microbenotes.com 



ELISA (enzyme-linked immunosorbent assay) 

BioTek: ELISA and related immunoassays 
biotek.com 



ELISA - Wikipedia 
en.wikipedia.org 



X-ray diffraction 

What is X-ray Crystallography? 
medium.com 



X-RAY DIFFRACTION 
letstalkacademy.com 



Nuclear magnetic resonance (NMR) 

microbenotes.com 



NMR basic knowledge  
jeol.co.jp 



Bioinformatic methods of protein research  

Sequence alignment - Wikipedia 
en.wikipedia.org 





Protein structure 
prediction - Wikipedia 
en.wikipedia.org 



A guide for protein structure prediction and 3D-modelling 

medium.com 



Three-dimensional protein structure prediction. 

sciencedirect.com 



November 2015 – Institute for Protein Design 

ipd.uw.edu 
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