COMPARING DNA SEQUENCES WITH BLAST: AP Biology Lab 3
1. GUIDED INVESTIGATION

• Read Lab 3 introduction (p 41, 42) 

• Jump to PROCEDURE (p44) > GENE FILES (step 2) are found on the class webpage. Open, save as > page source > append so it saves as a .txt file. 

• Follow the rest of the guided investigation directions. 

2. PRIMATE FAMILY TREE

A. FIND A GENE SEQUENCE via ENTREZ database

http://www.ncbi.nlm.nih.gov/gene
At the HOME page, enter the name of a gene/protein into the search bar

Click on top result (Homo sapiens)
Suggestions: human insulin, myosin, actin, growth factor, oxytocin, ubiquitin, hemoglobin, myoglobin, etc – try the ‘list of proteins’ at Wikipedia for more ideas. 
http://en.wikipedia.org/wiki/List_of_proteins
Scroll  a few pages down to “NCBI Reference sequence”  > mRNA + Protein(s) > click on the NM number 
> (to new page)

Click on “FASTA” > sequence appears

Highlight and copy the sequence to import into BLAST, below. 

B. FIND SIMILAR SEQUENCES via BLAST search tool

http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE_TYPE=BlastHome
Choose ‘nucleotide BLAST’

Paste in the Entrez sequence

“Choose search set: Others”

“Program Selection: highly similar sequences”

Scroll and click the BLAST button
Record the value from the ‘max score’ column into the table below



Table I: Nucleotide similarity : ‘Max Score’ BLAST value
	
	Homo sapiens
	Pan troglodytes
	Pan paniscus
	Gorilla gorilla
	Pongo abelli
	Nomascus leucogenys
	Macaca mulatta

	Common name
	
	
	
	
	
	
	

	Gene/protein
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Do a quick search of the web using the scientific name to find the common name of each species. Consider searching for different sequences than your lab partners, and sharing data.  
C. RESULTS

1. Calculate the average percent similarity of each species compared to the human for each gene. Record in a results table in your lab notebook (format as table 1, above) 

2. Use the information you’ve collected to create a phylogenetic tree of these primates. If you are unsure about any of the relationships, create variations of your tree to acknowledge those uncertainties. Summarize the relationships of the primates on the tree. 

3. What can you infer about a gene/protein that has the greatest degree of similarity among primates? 

4. Did you notice any non-primates who have a highly similar sequence? What can you infer about a gene/protein that has a high degree of similarity with non-primate mammals? 

5. Research the function of each of the proteins in your table. 

* The BLAST algorithm calculates similarity scores for local alignments (i.e., the most similar regions between 2 sequences) between the query sequence and subject sequences using specific scoring matrices, and returns a table of the best matches (“hits”) from the database. The hit table includes several useful pieces of information, including the similarity score, query coverage (percent of the query sequence that overlaps the subject sequence), E-value (see below), and max identity (percent similarity between the query and subject sequences over the length of the coverage area). The E (Expect) value of the hit is a parameter that describes the number of hits one can ‘expect’ to see by chance when searching a database of a particular size. Essentially, the E value describes the random background noise. 
D. Frustrated? Try these LINKS to GENE SEQUENCES:

Homo sapiens myoglobin (MB), transcript variant 1, mRNA http://www.ncbi.nlm.nih.gov/nuccore/NM_005368.2
GNA12 guanine nucleotide binding protein (G protein) alpha 12 [ Homo sapiens ] (actin)   http://www.ncbi.nlm.nih.gov/gene/2768
HBB hemoglobin, beta      http://www.ncbi.nlm.nih.gov/nuccore/NM_000518.4
KRT18 keratin 18 [ Homo sapiens] http://www.ncbi.nlm.nih.gov/gene/3875
MYO9B myosin IXB [ Homo sapiens ] http://www.ncbi.nlm.nih.gov/gene/4650
WWP1 WW domain containing E3 ubiquitin protein ligase 1 [ Homo sapiens ] http://www.ncbi.nlm.nih.gov/nuccore/NM_007013.3
Consider using Entrez to find the sequences of other human genes; Use BLAST with these and add the search results to your table

