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Use of Web-Accessible Biomolecular Databases in Medicine

 2 Portals

A. Comprehensive Portal: http://cancercenter.columbia.edu/~friedman/isaac.html
B. Small Portal for this lab: http://cancercenter.columbia.edu/~friedman/rosie.html
II. NCBI (National Center for Biotechnology Information): http://www.ncbi.nlm.nih.gov/
Most important bioinformatics site: BLAST, ENTREZ, ETC.


Link: “Genes and Disease” Popular  discussions of genetic diseases.

III. NCBI Entrez Site: http://www.ncbi.nlm.nih.gov/entrez/
Databases discussed in lecture:

A. OMIM (Online Inheritance in Man) Human Genes, Phenotypes, and diseases.

1. Useful search criteria:



a. Limits: Title



b. Limits:+ (sequence and phenotype known)


2.  Content:



a. Accession number never changes.



b. Clinical Features



c. Inheritance



d. Clinical management



e. Gene Function

IV. Genetests: http://www.genetests.org/

Discussion of tests for different genetic disorders and a listing of sites that perform them.

III. NCBI Entrez Site (Continued) : http://www.ncbi.nlm.nih.gov/entrez/
B. Pubmed: Seacrches Scientific Literature (Journal articles).


1. Useful search criteria:



A. Author



B. Title



C. Year

C. Protein: sequence  database  (Genpept):  >2 million sequences.  > 600 million residues.


Highly Redundant: Many sequence files one protein

1. Useful search criteria:



a. Limits: Protein Name



b. Limits: Organism

Hint: Accession numbers starting with P: Swissprot: Curated protein database.  Less redundant than Genpept.


2.  Content:



a. Accession number never changes.



b. Version number changes.



c. Secondary structure domains.



d. Feaure Table: Ranges of domains, motifs, and secondary 

structure elements.



e. Sequence


3. Links

a. Blink (Preprocessed BLAST). Relation to other proteins ranked by

similarity.

i. Score leads to alignment file.

ii. Accession number leads to sequence file.

iii. GI (Gene Identification) number leads to Blink search

with target sequence as query sequence.



b. Domains – Domain structure of protein.




i.  Domain Relatives- Proteins with  same domains in same order.




ii.  Domains in Entrez- Domain Annotation.




iii. Details – Alignment with domains.

D. Nucleic acid database (Genbank) : 37 million sequences. 41 Billion (thousand million) residues.


DNA and RNA


Highly Redundant: Many sequence files one nucleic acid.


Not a genome browser.


Not complete genome. ESTs (expressed sequence tags) etc.

1. Useful search criteria:



a. Limits: Gene Name



b. Limits: Organism



c. Molecule: Genomic DNA/RNA (unspliced) OR mRNA.



d. Exclude all of the above. Gets rid of short sequences. Recommended.


2.  Content (See protein):



a. Locus ID- Annotation of gene.



b. Translation.

V. Santa Cruz Genome Map: http://genome.ucsc.edu/

Maps of genomes. Many interesting tracks. Note exon structure.

III. NCBI Entrez Continued.

E. Structure: 

1. Useful search criteria: Limits:PDBDescr.

2. Viewing structure requires: Cn3D

(http://www.ncbi.nlm.nih.gov/Structure/CN3D/cn3d.shtml)



Hint for use of Cn3d:



1. To color by domain.style:->coloring shortcuts->domain.



2. Space filing model: Rendering shortcuts -> Space fill.

F. SNP (Single nucleotide Polymorphism database)


Recommended use: Find Genename[Gene].

Display mode: Brief-> Geneview: cSNP. Gives locations on transcript and  protein.

G. Gene (Gene Centered information)

Recommended use: Limits: Gene Name. Species.

H. Homologene (Homologs)
I. Unigene (transcript sequences)
IV. Gene Ontology: http://www.geneontology.org/
Gives Biological Process, Molecular function, Cellular Component


Click: gene or protein name

V. BIND (Biomolecular Interaction Network Database) : http://www.bind.ca/
Molecular Interactions and pathways:


Click: Search bind by building a field specific inquiry.



Useful search criteria: 




Field: Gene Name.




Check: Field-specific search options: Filter out redundant 





interactions. 




Click on molecule or interaction of interest. 




To view graph of interaction: visulize using: scroll to network 




interaction 3.5.





To show all interactions for a molecule: select molecule 





and click on show interactions.

VI. Baylor Sequence Utilities Page:

http://searchlauncher.bcm.tmc.edu/seq-util/seq-util.html
Sequence Utilities including translation from protein to nucleic acid and from one sequence to another.

VII. Cytoscape: http://www.cytoscape.org/
Network visualization tool.
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