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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

e 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.

e 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.
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2D PAGE electrophoresis
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3D PAGE electrophoresis
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Chromatography
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ELISA (enzyme-linked immunosorbent assay)
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X-ray diffraction
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Nuclear magnetic resonance (NMR)
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Bioinformatic methods of protein research
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Multiple sequence alignment and analysis of SOFL proteins.
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Overall Approach
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Prediction Crystal structure
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The legacy SCOP websites can be accessed at SCOP 1.75 and SCOP2 prototype

.

SCOP 2

SCOP: Structural Classification of Proteins

Nearly all proteins have structural similarities with other proteins and, in some of these cases, share a common evolutionary origin. The SCOP database, created by manual inspection a
aims to provide a detailed and comprehensive description of the structural and evolutionary relationships between all proteins whose structure is known. As such, it provides a broad sur
information about the close relatives of any particular protein, and a framework for future research and classification.

Latest update on 2021-02-27 includes 67,985 non-redundant domains representing 752,626 protein structures. Folds, superfamilies and families statistics here.

.
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Keyword and ID search  Sequence search

Enter free text. SCOP D, PDB 1D or UniProt ID

Browse by structural class Browse by protein type
* All alpha proteins ¢ Globular proteins
¢ All beta proteins * Membrane proteins
* Alpha and beta proteins(a/b) * Fibrous proteins
* Alpha and beta proteins(a+h) * Non-globular/Intrinsically unstructured proteins
+ Small proteins

Please cite: Antonina Andreeva, Dave Howorth, Cyrus Chothia, Eugene Kulesha, Alexey Murzin, SCOP2 prototype: a new approach to protein structure mining. (2014) Nucl. Acid Res., 42 (D1): D
Julian Gough, Alexey Murzin, The SCOP database in 2020: expanded classification of representative family and superfamily domains of known protein structures. (2020) Nuc

SCOP2 2021 / supported by the UK Medical Research council (MRC)
Structural Classification of Proteins by Antonina Andreeva, Eugene Kulesha, Julian Gough, Alexey Murzin is licensed under CC BY 4.0
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Home Search Browse Downioad About Support Search CATH by keywords or

22-23 July 2020 The CATH website experienced some technical issues during this period as a result of a power outage. Everything should now be working
apologies for the inconvenience.

Core classification files for the latest version of CATH-Plus (v4.3) are now available to download. Daily updates of our very latest classifications
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HOME | SEARCH | BROWSE | FTP | HELP | ABOUT

Please help us understand the impact of EMBL-EBI services, including Pfam, by filling out a short survey —

Pfam 33.1 (May 2020, 18259 entries)

The Pfam database is a large collection of protein families, each represented by multiple sequence
alignments and hidden Markov models (HMMs). More...

QUICK LINKS YOU CAN FIND DATA IN PFAM IN VARIOUS WAYS...
SEQUENCE SEARCH Analyze your protein sequence for Pfam matches
VIEW A PFAM ENTRY View Pfam annotation and alignments

VIEW A CLAN See groups of related entries
VIEW A SEQUENCE Look at the domain organisation of a protein sequence

VIEW A STRUCTURE Find the domains on a PDB structure

KEYWORD SEARCH Query Pfam by keywords

JUMP TO [enter any accession or ID ] m m

Enter any type of accession or ID to jump to the page for a Pfam entry or
clan, UniProt sequence, PDB structure, etc.

Or view the help pages for more information

Recent Pfam blog® posts EHide this

Folding_the Protein Universe® (posted 3 March 2021)

Today signifies the realization of a long-held dream to have the structure of every (well nearly every)
family in Pfam. The Pfam and InterPro databases have made available structural models of 6,370 protein
families created by Ivan Anishchanka from David Baker's group at the University of Washington in Seattle.
The models are made using their [...]

This website requires cookies, and the limited processing of your personal data in order to function. By using the site you are agreeing to this as outlined in our

I agree, dismiss this banner
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