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Goals of today’s lab

· You should become familiar with different kind of accession numbers

· You should become familiar with using NCBI to find relevant accession numbers for any gene from any species
· You should be able to perform pairwise alignments of DNA and protein using the BLAST site at NCBI

· You should begin to become familiar with the UCSC Genome Browser
Finding out information about proteins from any given species at NCBI
[1] This week’s Science (326, page 585, 23 October 2009) reports that an infectious retrovirus called XMRV may cause chronic fatigue syndrome. How many proteins does this virus encode? What is their function?

[2] How many human proteins are bigger than 300,000 daltons? From the NCBI website go to TaxBrowser, select Homo sapiens, and follow the link to all human Entrez Protein records. Then use the command xxxxxx:yyyyyy[molwt] to set the lower and upper limits for the size of any protein, e.g. 100000:150000[molwt].
[3] Find the RefSeq accession number for human beta globin protein. Enter it here.  ______________

[4] What is the length of the protein (in amino acids)? ______________

[5] What chromosome is the gene localized to? (Examples: 12q23-q24.1, 1q34, etc.) ________________ 
[6] What is the RefSeq accession number of the protein ortholog from mouse and from rat? Mouse: ______________   Rat: _______________ 
Hint: Try HomoloGene at NCBI. (Or use TaxBrowser, select rat or mouse, link to all proteins from that organism, and then search by the name of the protein.)

Using BLAST at NCBI

[7] Do pairwise sequence alignments human beta globin and the mouse and rat proteins. Use blastp at the NCBI blast site (start at the top of the NCBI homepage and click blast, or see http://www.ncbi.nlm.nih.gov/BLAST/). You will need the accession numbers to do this.
	
	length

(aa)
	Human

protein
	Mouse protein
	Rat protein

	Human globin
	
	100%
	
	

	Mouse protein
	
	---
	100%
	

	Rat protein
	
	---
	---
	100%


[Extra problem #1] For your protein compared to the mouse ortholog, do a pairwise sequence alignment (blastn) of the coding sequences (not the entire DNA sequences). You should find the coding sequences in Entrez Nucleotide (using the RefSeq DNA accession numbers as a starting point). What percent nucleotide identity do they share? _______________ 

[Extra problem #2] Find the accession number (or an accession number) of human ubiquitin. Note: this is a surprisingly difficult problem!
[Extra problem #3] In humans, ribosomal RNA (rRNA) is transcribed from ribosomal DNA (rDNA) genes located on the short arms of five different chromosomes (see Chapter 8). The rDNA genes are arranged in units that are packed with various repetitive DNA elements. Two of the key GenBank accession numbers related to the rDNA regions are U67616 (8,353 base pairs) and U13369 (42,999 base pairs). Use pairwise Blast to perform a pairwise alignment of these regions, and explain the output. The dot plot includes (1) vertical lines, (2) diagonal lines with a positive slope, (3) diagonals with a negative slope, and (4) regions where many lines appear to overlap on top of each other. Explain what each of these patterns represents.
Using the UCSC Genome Browser

[8] Visit http://genome.ucsc.edu. Find the human beta globin gene. How well conserved is it among other species? 
[9] Are there variants in this gene in completely sequenced human genomes?
[10] Are there paralogs of this gene, that is, homologous genes present within the human genome? (Homology refers to relatedness due to shared ancestry.)
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