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Web Tools

I. National Center for Biotechnology Information (NCBI):  http://www.ncbi.nlm.nih.gov/
A. Database searching tools

1. Entrez-An integrated retrieval system for searching several linked databases. It provides access to a wide range of data domains, including literature, nucleotide and protein sequences, complete genomes, and three-dimensional structures. 

2. BLAST (Basic Local Alignment Search Tool)-Aligns sequences (nucleotide and protein) with various databases. Sequence alignments provide a powerful way to compare novel sequences with previously characterized genes. Both functional and evolutionary information can be inferred from well-designed queries and alignments.

B. Some additional features at NCBI

1. Coffee Break-Coffee Break is a collection of short reports on recent biological discoveries. Each report incorporates interactive tutorials that show how bioinformatics tools are used as a part of the research process.

2. Online Mendelian Inheritance in Man (OMIM): http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM
a. This database is a catalog of human genes and genetic disorders. The database contains textual information and references. It also contains copious links to MEDLINE and sequence records in the Entrez system, and links to additional related resources at NCBI and elsewhere. (Great site with tons of info!)

C. Exercises

1. Entrez #1 (a tutorial is available from the NCBI web site).

a. From NCBI main web page, select <Entrez Home> 

b. In “Search Across Databases” box, type <SARS> 
c. then hit <Return> or click <Go>

d. Look at all the data bases and the number of hits on each one.  Look at the genomes data base.

e. Click on Genome: whole genome sequences

f. find sequence with accession number <NC_004718>

g. Questions?

1. Click the <Links> selection to the right- (opposite the accession number and name); a menu will drop down. Select <Protein>. On this next page note the different proteins and their accession numbers. Now return to previous page by hitting the <Back> button. 

2. Click on the NC 004718
3. Click on the NC 004718 Accession link
4.  Above the <PUBMED>link; in what journal was this sequence published? Note that you can download the original article by clicking on the number opposite of the PUBMED link
5. Scroll down the page and note the translation of different genes. Continue until you reach the nucleotide sequence at the bottom of the page. This is the genome of the SARS virus. What is its size? 

2. Entrez #2

a. Return to the main Entrez page by hitting the <Back> button. 

b. Insure Then enter the accession number U62636 into the “Search Across Databases” box. Hit <Return> or the <Go> selection. 

c. On the “Summary” page, select the accession number.

d. What does the accession number represent?  

e. How many genes on this plasmid? What are they?

f. Scroll down until you see column title “Features”, click on the first “Gene” selection. This is the sequence for the green fluorescent protein UV (enhanced to fluoresce under UV light) gene. 

g. What is the length of this gene? 

h. Select the gene, then copy (Ctrl-C). 

i. Open a Word document and paste your sequence onto the document for use in the next two exercises. 

3. BLAST

a. Hit <Back> button 4 times to return to the Entrez page. 

b. Now, select <BLAST> from the top of the menu. 

c. On the BLAST page, select <Standard nucleotide-nucleotide BLAST (blastn)>

d. Now, copy your GFPuv sequence from your Word document and paste it into the “Search” box. Click <BLAST!> to begin your search for alignments to other sequences. The search will take a bit of time. 

e. Click the <Format> button to see the results of your search. 

f. What matches are seen? 

II. NEB Cutter-Finds restriction sites for a submitted sequence. 

A. Go to the New England Biolabs web site: http://www.neb.com/neb/
B. On the home page select <NEBcutter>

C. Go back to your Word document and copy the GFPuv nucleotide sequence and past it into the search box on the NEBcutter page. Hit the <Submit> button. 

D. Note the map of your sequence showing all the cutting sites and the names of the enzymes. Examine the box in the upper right-hand corner that provides Cleavage Code and Enzyme Code info. 

E. At the bottom of the page note the boxes that contain “List 1 Cutter”, “2 Cutter”, and “3 Cutter” selections. These indicate the number of times the DNA sequence is cut by a particular restriction enzyme. 

F. Select the <1 Cutter> option. Note the table of enzymes that cut the DNA sequence once. What additional information is provided in this table? 

G. Look at the BamHI selection (item #6) in the table. What restriction site sequence does this enzyme recognize? At what nucleotide position within the sequence does it cut? What type of overhang is produced (5’ or 3’)? 

H. Now select the <BamHI> entry. You will be taken to the BamHI page. What pH is optimal for this enzyme? At what temperature should a digest be done? 

I. Finally, select the <REBASE enzyme page> entry. On the REBASE page, there is additional information about BamHI. From what bacterial species was this enzyme isolated? 

