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ABOUT DATA SOURCES



Types of databases

Primary databases

Nucleotide sequence data (DNA, RNA)
3d structure data
Annotations

Secondary, derived databases

Protein sequence data (translated from coding DNA)
Regulation data (TFBS motif)

Tertiary, interaction databases

Relations between entities in primary and secondary
databases
Regulation, metabolic, signalisation, binding interaction

Other, non-sequence, non-annotations databases

Evolutionary, literature





DATA SOURCES IN
LITERATURE

Nucleic Acids Research -
Database Issue

Database journal



Bioinformatics organisations

Europe

EMBL - EBI

European Molecular Biology Laboratory - European Bioinformatics Institute

SIB

Swiss Institute of Bioinformatics

USA

NIH - NCBI
National Institutes of Health - National Center for Biotechnology Information

​UCSC
University of California, Santa Cruz

Japan

DDBI

DNA Data Bank of Japan



Data exchange and synchronization
between data warehouse

INSDC

International Nucleotide Sequence Database
Collaboration



What kind of information is stored in
data sources about a gene or protein

Sequence
Genome information

Coordinates, chromosome, intrones, UTR region,
promoter 

Structural information

3D structure, motifs, domains

Expression

Tissue, phenotype, disease, 

Evolutionary information

​Taxon, homologues

Functional information

​Family, pathway, GO



Identifier ID

Name is NOT specific

SMAD2: hMAD-2, JV18-1, MADR2, MADH2, SMAD family member 2, Mad-related protein 2, Mothers against

decapentaplegic homolog 2, MAD homolog 2, Mothers against DPP homolog 2, Receptor-regulated SMAD, R-SMAD

ID indicates an entity in the database

 SMAD2: Q15796, ENSG00000175387, 4087

​Translate between DBs

​Mapping



DATABASES IN GENERAL



What is a database?

Same quality of data
Structured data
Stored on computer
Searchable
Sortable
Editable



What is a data source?

Online accessible
Free (Open data)
Community used
Committee drived



Data storing and seaching

Sequence, flat file, table, text

Database system

Blast, SQL, web service

NCBI Entrez, Google, EBI



SCIENTIFIC LITERATURE



Papers

Scientific vs medical literature
Types of articles

​Paper, letter, review

​Journals​
Peer review
Cost
Alternative publication processes:

Plos
F1000



Bibliometrics

Number of citation:

Slow to medure

Impact factor:

Eugene Garfield
Dividing the number of current year citations to the
source items published
Two year period
IF of journal
Cumulative IF

H-index:

Jorge Hirsch
Number of paper with number of citation
H-index of scientist



Data sources

Pubmed/MEDLINE:

24,000,000 article
Abstract

Google scholar:

Search engine

Scopus
Web of science
Identifiers:

PMID
DOI
(ISBN)



DNA, RNA DATA SOURCES



Sequencing

Basic Methods:

Maxam-Gilbert sequencing
Chain-termination methods - Sanger sequencing

The Sanger sequencing is scalable
Automated methods
Next Generation Sequencing - NGS
Single molecule sequencing



THE SANGER'S METHOD



DNA sequencing: Assembly



DNA sequencing: Assembly



Reference genome

Genome Reference Consortium
Sequence from multiple donors
High coverage
Human reference genome: GRCh38 (hg38.p11)

2013
13 donor



DNA sequence data sources

Raw sequence:

Short reads
Redundant regions
Huge data

Assembled genome:

Chromosome sequence
De novo or reference aligned

Annotated genome:

ORFs
Gene names



Genome browsers

2d ruler-like visualisation of the genome
2 dimensional representation (chromosome, position)
Many layer of data

Genes
Intrones
TFBS
Expression
Own dataset 







USCS



PROTEIN DATA SOURCES



UNIPROT

Merged of 3 db:

SwissProt - SIB+EBI 1986
TrEMBL - Translated EMBL
PIR - Protein Identification Resource (USA)

Two part:

Reviewed (SwissProt) - Manually annotated
Unreviewed (TrEMBL) - Predicted



UniProt

UniProtKB:
-Protein sequence
and annotations

UniRef:
-UniProt Non-
redundant Reference

UniParc:
-UniProt Archive



UniProt



PDB - Protein Data Bank

3d structures of molecules
~1300 protein stucture





OTHER DATA SOURCES



Below the protein​ 

Domain, families:

Pfam
InterPro
PROSITE

Motif

ELM
Phosphosite



GO - Gene Ontology



Expression Datasources

NCBI, GEO - Gene Expression Omnibus
http://www.ncbi.nlm.nih.gov/geo/

EBI, ArrayExpress
https://www.ebi.ac.uk/arrayexpress/

Microarray, RNAseq

Sample, experiment base storing

Pure annotations



Taxonomic and evolutionary data

NCBI Taxonomy
http://www.ncbi.nlm.nih.gov/taxonomy

Contains below species units
Stain, serovar

Each taxon has own ID

Homo sapiens – 9606​

Tree Of Life
http://tolweb.org/tree/

Merged evolutionary tree

Annotated species

Encyclopedia of Life (EOL)
http://www.eol.org/



PRACTICE

UniProt
RefSeq
NCBI
OMIM
HomoloGene


