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Philosophical underpinnings …
• Bioinformatics is here to stay—simply because computers are part 

of everyday life.  This is not going to change in the near or distant 

future

• Students, researchers, etc., will be better served embracing 

bioinformatics ideas even if they do not necessarily want to pursue 

bioinformatics-driven careers, and opt to be ―bench‖ scientists

• There is significant tool development that will allow scientists to 

access these to enhance their research (data-analysis, information 

dissemination, etc.) without having to recourse to collaborations with 

bioinformatics specialists—unless if specific tools have to be 

developed

• One should not ignore the intellectualism that goes into 

conceptualizing and developing tools

• It makes sense then to be able to access and understand how to 

use these tools
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Theme of the today’s class—web-based 

proteomics applications
• Isocitrate dehydrogenase (EC 1.1.1.42) and (EC 1.1.1.41), also known as IDH, is an enzyme that participates in 

the citric acid cycle. It catalyzes the third step of the cycle: the oxidative decarboxylation of isocitrate, 

producing alpha-ketoglutarate (α-ketoglutarate) and CO2 while converting NAD+ to NADH.

http://en.wikipedia.org/wiki/File:Citric_acid_cycle_with_aconitate_2.svg

NCBI (National Center for Biotechnology Information)
http://www.ncbi.nlm.nih.gov/

http://en.wikipedia.org/wiki/EC_number
http://www.expasy.org/cgi-bin/nicezyme.pl?1.1.1.42
http://en.wikipedia.org/wiki/EC_number
http://www.expasy.org/cgi-bin/nicezyme.pl?1.1.1.41
http://en.wikipedia.org/wiki/File:Citric_acid_cycle_with_aconitate_2.svg
http://www.ncbi.nlm.nih.gov/
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Selected Proteomics 

Applications through NCBI
• GenBank—resource for genes

• Pubmed

• Computational Resources from NCBI's 

Structure Group

• Conserved Domain Database (CDD)

• Peptidome

• Protein Clusters

• Protein Database

• Structure (Molecular Modeling Database)

Genbank (Search Nucleotide)
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Nucleotide-Genbank’s gene repository

Accession Number

A Nucleotide Entry in Genbank

…

Gene SequenceLinks to Pubmed

Protein Sequence
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Protein Sequence in Genbank (isocitrate dehydrogenase)

Note that the protein sequence and the rest of the entries are formatted similar to 

that of the nucleotide sequences in Genbank.  

This is a database architecture issue.

Pubmed—repository of biomedical 

abstracts

Information in Pubmed is available in several formats. 

Abstracts can be downloaded 500 at a time

Abstracts can be specified in terms of date of publication, author lists, etc

If subscriptions are available, a user can access the full text of articles

NCBI has made several utility tools available to automatically download abstracts
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A single Abstract in Pubmed

Computational Resources from 

NCBI's Structure Group
http://www.ncbi.nlm.nih.gov/Structure/index.shtml

http://www.ncbi.nlm.nih.gov/Structure/index.shtml
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Three-dimensional structure views in Genbank--

STRUCTURE

Structure of Actin—Genbank Structure View

Visualization software

Link to Protein Databank
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Structure of Domains in Genbank

List of domains related to 

or associated with 

Isocitrate Dehydrogenase

Conserved domain database (CDD) in Genbank
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CDD …

CDD…
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CDD … if structure is available

Clustering Proteins in terms of Sequence Similarities--Genbank
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Clustering Proteins in terms of Sequence Similarities--Genbank

Peptidome
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Peptidome …

Peptidome
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Peptidome …

Proteins

Peptides

ENSEMBL—European version of Genbank—now focused 

exclusively on genome wide applications
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Sample Ensembl Result—Chromosomal location and other 

features for downloading information

Ensembl …
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SWISSPROT--http://www.expasy.ch/

– UniProt combines SwissProt and TrEMBl

―UniProtKB/TrEMBL (unreviewed) contains protein sequences 
associated with computationally generated annotation and 
large-scale functional characterization. UniProtKB/Swiss-Prot 
(reviewed) is a high quality manually annotated and non-
redundant protein sequence database, which brings together 
experimental results, computed features and scientific 
conclusions‖ --http://www.uniprot.org/help/uniprotkb

UniProt has replaced SwissProt

Mirro Sites

Switzerland: http://www.expasy.org/ at Swiss Institute of Bioinformatics, Geneva

Australia: http://au.expasy.org/ at Australian Proteome Analysis Facility, Sydney

Brazil: http://br.expasy.org/ at Laboratório Nacional de Computação Científica, Petrópolis 

Canada: http://ca.expasy.org/ at Canadian Bioinformatics Resource, Halifax 

China: http://cn.expasy.org/ at Peking University

Korea: http://kr.expasy.org/ at Yonsei Proteome Research Center, Seoul

UNIPROT SWISSPROT

http://www.expasy.ch/
http://www.expasy.org/
http://www.isb-sib.ch/
http://au.expasy.org/
http://www.proteome.org.au/
http://br.expasy.org/
http://www.lncc.br/
http://ca.expasy.org/
http://cbr-rbc.nrc-cnrc.gc.ca/
http://cn.expasy.org/
http://www.pku.edu.cn/eindex.html
http://kr.expasy.org/
http://www.proteomix.org/
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SwissProt—search for Proteins

Swissprot-Actin (Results in a Single Page)



1/27/2011

17

SwissProt-Databases and Feature

Swiss 2DPage
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Swiss 2DPAGE –Isocitrate dehydrogenase

Swiss PDB Model Respository
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SwissModel Repository …

Uniref—Clustering of Proteins
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KEGG (Kyoto Encyclopedia of Genes and Genomes)
http://www.genome.jp/kegg/

Kegg Atlas
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KEGG Pathway

Isocitrate dehydrogenase

Isocitrate Dehydrogenase in KEGG

…
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Center for Gene Nutrition Interactions in Cancer --UAB

MASCOT—Protein Identification 

from Mass Spectroscopy Data

• Peptide Mass Fingerprinting

• Sequence Query

• MS/MS Ion Search
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MASCOT Search Results

MRM-Path
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MRMPath …

Isocitrate dehydrogenase

MRMPath results for isocitrate 

dehydrogenase

….
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MRM-Mutation

Other Mass Spectrometry Analysis 

Software 

• Phenyx--http://phenyx.vital-it.ch/pwi/login/login.jsp

• Aldente--http://www.genebio.com/aldente/index.html 
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Protein Data Bank-PDB

• http://www.rcsb.org/pdb/home/home.do

• “A Resource for Studying Biological 
Macromolecules 

The PDB archive contains information about 
experimentally-determined structures of proteins, nucleic 
acids, and complex assemblies. As a member of the 
wwPDB, the RCSB PDB curates and annotates PDB 
data according to agreed upon standards. 

The RCSB PDB also provides a variety of tools and 
resources. Users can perform simple and advanced 
searches based on annotations relating to sequence, 
structure and function. These molecules are visualized, 
downloaded, and analyzed by users who range from 
students to specialized scientists.‖

Problems during Protein Identification

• No sequence in database --- nothing to correlate 
with

• Problems with entries in database: human errors 
in entering information (typographical errors and 
curation); sequencing errors; errors during 
transcription

• Modifications in large proteins: degradation, 
oxidation of methionine, deamidation of N and 
Q, remember glycosylations, phosphorylations, 
and acetylations ….

http://www.unimod.org/ lists the possible 
modifications that can occur

http://www.rcsb.org/pdb/home/home.do
http://www.wwpdb.org/
http://www.unimod.org/
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Sources for Protein Identification

• EBI, European Bioinformatics Institute, EBI Download site "The EBI is 
a centre for research and services in bioinformatics. The Institute 
manages databases of biological data including nucleic acid, protein 
sequences and macromolecular structures."
- Expasy "The ExPASy (Expert Protein Analysis System) proteomics
server of the Swiss Institute of Bioinformatics (SIB) is dedicated to the 
analysis of protein sequences and structures as well as 2-D PAGE" 
Databases, Tools and Software Packages.
- INFOBIOGEN, DBCAT, The Public Catalog of Databases
- NCBI, The National Center for Biotechnology Information "provides 
an integrated
approach to the use of gene and protein sequence 
information" Databases and Tools
- PIR Protein Information Resource "An integrated public resource of 
protein informatics to support genomic and proteomic research and 
scientific discovery." Located at Georgetown University.
- Plant Genome Database (PlantGDB) Resource for Plant 
Comparative Genomics
-

http://www.ebi.ac.uk/
http://www.ebi.ac.uk/services/
http://www.ebi.ac.uk/FTP/index.html
http://www.expasy.org/
http://au.expasy.org/proteomics_def.html
http://www.isb-sib.ch/
http://www.infobiogen.fr/services/dbcat/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/About/tools/restable_ftp.html
http://www.ncbi.nlm.nih.gov/About/tools/restable_ftp.html
http://pir.georgetown.edu/
http://www.plantgdb.org/

