BLAST Assignment 2011
15 pts- You may work in this groups of no more than TWO people together and turn in one assignment.

Name:_________________________________________

Name:_________________________________________

A. Please go to http://blast.ncbi.nlm.nih.gov/Blast.cgi

BLAST Assembled RefSeq Genomes
B. From this site you can look at all the sequenced genomes – click on Choose a species genome to search, or list all genomic BLAST databases.  These are all of the genomic databases currently available for you to search. What are three different organisms that have information from their genomes sequenced that surprise you? (1 pt):

a. _________________________________


b. ___________________________________


       c._______________________________________


C. Please go back to the start page for blast listed in step A by using the back button or hitting the link for blast listed on most pages.

Basic BLAST 

D.  BLAST is a computer tool that you use to find archived sequences.  BLAST stands for BASIC LOCAL ALLIGNMENT TOOL   There are five ways you can use this tool.  Please tell me what ways 2, 3 and 4 are and define how to use them. (1 pt)

1)  Nucleotide BLAST -  allows you to use another nucleotide sequence to pull up both archived genomic and mRNA sequence

2)


3)

4)

5) tBlastX - allows you to use a translated nucleotide query to search a translated nucleotide data base.   Amino acid sequences can be more conserved than nucleotide sequences.


E.   Why might tBlastX be helpful   if you were working with one species of animal and wanted a sequence from another species entirely that was similar? (1pt)





The following are a series of problems that allow you to practice using the various data bases.


Problem 1: 
Objective: To generally teach you how to use a blast program.  In general it works the same whether you have a nucleotide or protein blast so although this example asks you to do a protein base, I am also going to use it to teach you about nucleotide blast searches as well.

Do you think the Human brain creatine kinase protein is more like a dog, coyote, fox or wolf protein sequences?  This of course is your best guess because both homologous and analogous traits abound but here is a diagram that might help you to take an educated guess.

[image: ]
Now let’s find out what happens.

1) From Blast home page select protein blast

2) Under Enter Accession Number, gi, or FASTA sequences 

– you can enter a specific basic sequence (it must be written in the right format – for proteins that means with the 1 letter codes, for nucleotides they also have a particular 1 letter code that is allowed which includes A,C,T,U, G, N for any nucleotide, R for a purine, Y for a pyrimidine…)

		
-or an accession number or gi number – these come from papers that you might read or previous searches that you might have done.  

***In this cases our accession number is : NP_001814.  Please enter it now.

3) Next it asks you to choose a database

Below are a list of protein databses that you could search. The largest is the compilation of several other data banks taking out the redundant sequences, it is called nr  (non-redundant) so lets choose that one.

Peptide Sequence Databases
· ***nr All non-redundant GenBank CDS translations + RefSeq Proteins + PDB + SwissProt + PIR + PRF
· refseq RefSeq protein sequences from NCBI's Reference Sequence Project.
· swissprot Last major release of the SWISS-PROT protein sequence database (no updates).
· pat Proteins from the Patent division of GenPept.
· pdb  Sequences derived from the 3-dimensional structure from Brookhaven Protein Data Bank.
· month All new or revised GenBank CDS translation+PDB+SwissProt+PIR+PRF released in the last 30 days.
env_nr Protein sequences from environmental samples.

4)  Finally there are so many different organisms out there and we are only interested in the dog at this time so let’s limit our search to the information we know about the dog genome.

***Under Organism:  Lets choose:  dog, coyote, wolf, fox (taxid:9608)

5)  Run Blast by pushing the Blast button.  The screen will switch to another page and it will take awhile before the data pulls up so be patient and do not touch the browser until you see the color key for alignment scores come up on the page.  This shows you up to 100 possible alignments and how well they matched up – did they match less than 40 amino acids or more than 200…

6) Scroll down from this to see the names of these sequences that matched and if you scroll down further you can see the alignment of the sequences with the human sequence directly.  This program gives you only the top matches.  They are ranked by a score and an e-value.  Statistical analysis is used to get these different numbers. Score is the number of times that you can get this close of a match by random chance in searching the data base.

Looking at the alignments what had the closest match, dog, wolf fox, or coyote?

a. Vulpes vulpes- red fox

b. Canis lupus- gray wolf

c. Canis lupus familiaris- domesticated gray wolf

d. Canis latrans- coyote



Problem 2- Now lets try a nucleotide blast.

Go back to the Blast home page.

1) This time let’s see how well human DNA matches a Macaque DNA sequence for the gene CDC20.

***The accession number for the human DNA is: AB168636- enter this under the accession number.

****Let’s search the human Genomic sequences

Note: the other data banks you can search include data banks of ESTs – these are sequenced pieces of cDNA that are cloned that no one has bothered to identify but they have bothered to put them up on the web.  EST stands for expressed sequenced tag.  If you find something you are interested in you can generally contact them and get the clone from them.

2.  Finally we are not expecting it to be perfectly similar to the human so let’s select somewhat similar sequences form the program selection and then run a blast.  Then Answer the following questions.

a. Under descriptions – note there is a symbol for pubchem bioassay – if micorarray analysis were available for any of these gene matches it would be available under this tab.

b. From the first entry title what does CDC20 stand for?


c. What percent of our DNA is similar to the Maque for this gene?  Look at the identities?



Go back to the blast home page.  On the bottom you will see: 

Specialized BLAST

E.   Finally on the bottom of this page are specialized things that you can do with Blast like create PCR primers = Primer- Blast or align sequences- ALIGN…..  



Problem 3: Let’s create some real-time PCR primers.   In my lab we do this for real-time PCR quantification.  We quantify how much of a particular NOS1 RNA is present in diabetic vs. non-diabetic tissue.  We want the primers to go over an intron so I don’t have to worry about a little bit of DNA contamination in my RNA.    The intron I have chosen to go over is 20,000 base pairs long!  There is a way to have the computer do this but I thought it was a little too much explaining for this go around.

Unlike you all,  I have never bother to DNase treat my RNA that is why I got a sample from you before you treated it with DNase to remain consistent.  Why would I never have to worry about amplifying DNA if I choose primers from the exons on either side of this 20,000 base pair intron?  Hint:  How long of PCR product can you actually amplify?





The sequence of the first exon of this gene is is 682 bp long. Thesequence of the second exon is  264 bp long.  The sequence of  an EST containing both exons in order is below. 


TGCAGATGTAGAAATGGGGATAGGGCAAACTGAGCCAGCTGTCCATAGTCGACAAGAAGACCTTCACTGGGTTCATGGCCTAACCTGAGGAGGTTTACATTCATAGCCAGCCTGACCTGTAACCCCATTTTGGTGCACATGGATCTTCTTCCAGATGGGTCTACACAACCAGACTACCCTCAAATAGACTCCATAAAATCTGATGCCTCCCCCCAACCCCAAACCATGCAGGGAAAAAACCAGCAGCATAGTGGAGACCTGTTGGAGATTTCTGTCTGAAGCTAAGTTTGCTCCATGTCAGTGAGACTGTCCAAACCGGTCACGTAACATTTCCGAGCTTCAGTCCCATTATCTGTCAAATGAGAGCAATCGCTCCTACCTGAAGCTGCTTTAAAGATGTTGTGAGGTCTGTAACAGGAGTTGTGGAGACACCAGTCCCGTGTTGAAGCTGCCGATACTTTAATAAAAGAGAAGAAAACCCAAGTTAGGAGGTCTGCCCTGGAACAAACATGAGCTCTAGAATCTCTTCCTGCCTCTTGATCATTCTCCCCAAAGGGACATTGCCAGCCCCTGAGGCTCTATCTCTGTGGAATAACCCTTGGGGAAAGCTGTGAGCCTGGGAGGCCAGTGAGAGTGCGCTAAGGTGGAAACTCCCCCACCCCCAACCCCTGGGGAGGGGGTCGCTCCAGGTAGAAGCCCCTATGTCACCTCTGCGTCTGACAAGCTGGTGACCAAGATGCCCAGAGACTAGACCTATGCTTGTGAGTCACAGTCATCAGACACGGCAAACCTCCAGTCTTCCTGACCTGTTGCTTAGGGATACATCCCGTTGCTGCCCCTGACGTCTGCCTGGTCAACCTTGACTTCCTTTGAGAGTAAGGAAGGGGGCGGGGACACGTTGAAATCATGCCACCCAAGGCCGAATGGCAATG AGCAGATGACGCC



Step 1:    Select Primer Blast

Step 2:  Copy and Paste Sequence Above into Enter Sequences Box.

Step 3:  In the range buttons beside it let the computer know that you want a forward primer in exon 1 by putting forward primer from nucleotide 1 – 682 in the from and to boxes and let them know you want a reverse primer in exon 2 by placing nucleotides 683 – 945 in the to and from boxes for the reverse primer.


Step 4:  Our real-time set up works best if the primers  do not amplify an area beyond 400 base pairs so lets change the PCR product size min and max to range from 70  to 400 rather than from 70 to 1000.  A product of 10 – 250 bp is best.


Step 5:  When the primers are complete, I want to make sure these primers don’t bind non-specifically to any other place in the rat geneome so please change organism to check against in the primer pair specificity checking parameter to rat (taxid:10114).

Step 6:  Hit Get Primers- again it will take awhile before primer pairs are generated.

How many primers sets would amplify and have lengths greater than 250 bp?  The best primers will amplify a piece no more than 250 bp.



Would any of these match another place in the genome at their 3’ end?  If so rule these out.



Finally of the remaining ones- which have the closest Tm’s to each other – in general you will get more consistent amplification if the products have a similar Tm or temperature at which 50% of the primer anneals to the DNA.  If one has a much higher Tm then the other then they will not equally bind to the DNA.



What is the best primer set to choose?  Please copy and paste your primer set of choice here and tell why you choose in a a few sentences.
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