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Module 4- Web exercise 


To do the following exercises, you need to be connected to the page ‘Web exercise’ in the Module 4 of the PPI High school Connect website.

URL: http://www.pseudomonas-syringae.org/Outreach/Module_4_Web.htm

Using NCBI to investigate similarities between plant immunity and human innate immunity

BLAST (Basic Local Alignment Search Tool) is a program that allows users to rapidly search protein and nucleotide databases for regions similar to your sequence of interest. At NCBI there are many options for comparing protein or DNA sequences against different databases and you will use several of them in the following exercises.

The sequence you want to compare with those in the Genbank database is generally called the ‘Query sequence’. In the case of a protein, it can be called the “Protein Query”.

You will also use PUBMED, the NCBI database of scientific literature that you can search with terms of interest, to see what researchers have discovered about the biology of proteins that are similar to your query sequence
Exercise1

In this exercise, your Protein Query is a resistance protein from tobacco called the N protein (this protein confers resistance to tobacco mosaic virus).
First, you will look for conserved domains in your sequence. Conserved domains are short sequences that have been found in numerous proteins contained in the database.
1. *Using your mouse, highlight the amino acid sequence of the N protein and copy it
2. *Click on the word ‘here’ to go to the BLAST page at NCBI
3. *Find the session called ‘Specialized BLAST’ and choose ‘Find conserved domains in your sequence (cds)’ by clicking on ‘conserved domains’
4. *Paste your sequence in the empty frame and click on ‘Submit Query’

After a few seconds, a page appears with your protein represented as a grey bar and two boxes under it. Those boxes correspond to conserved motifs found in your protein sequence.
5. *Click on the red box labeled ‘TIR’
You can read a description of the protein domain named TIR. 
6. *Click on the + sign at the left of ‘LINKS’ 
7. *Then, click on ‘links’ at the right of ‘PUBMED’
This page shows you titles of scientific publications about proteins with a TIR domain. You can click on them to see a summary of the study. 
8. *Note the information that appears to be most relevant to the goal of this chapter: 
What types of proteins contain TIR domains?
In which organisms are these proteins found?
Now, you will look for proteins that have a TIR domain similar to the one found in the N protein from tobacco. 
9.  *Using your mouse, highlight the amino acid sequence of the TIR domain of the N protein and copy it 
10. *Click on the word ‘here’ to go to the BLAST page at NCBI
11. *Find the session called ‘Basic BLAST’ and click on ‘Protein BLAST’
12. *Paste the copied query sequence in the empty frame under ‘Enter Query Sequence’

You want to see if there are human proteins with a TIR domain similar to the one of the N protein from tobacco in the NCBI protein database, so you will restrict your BLAST to human proteins. 
13. *Find the session ‘Choose Search Set’ and write [Human] in the ‘Organism’ line
14. *Select ‘blastp’ in the ‘Program selection’ session 
15. *click the blue button labeled ‘BLAST’
A new window will open. The page will automatically refresh itself as soon as the comparison is completed yielding a page showing the BLAST results (This could take a couple minutes).

The BLAST results page begin with references about the program used to do the BLAST and information about the database searched. 
16. *look at the information next to the word ‘database’: Can you see how many protein sequences the database contains?
Below this set of information, the BLAST results page can be divided into three sections, each showing roughly the same data in different formats:
The Graphical Overview which consists of a rectangle containing a series of colored bars aligned under a bar representing your query sequence. Bars represent sequences with high levels of similarity to the query sequence. Those sequences are called ‘Hits’ and are color coded by the degree of similarity with the query sequence, with red being the highest and black the lowest. 
The list of the sequences having the highest degree of similarity to your query sequence. Those listed first are the closest match. 
The actual alignments between your query sequence and highly similar sequences in the database. 
17. *Look at your BLAST results:
Are there human sequences in the database that are similar to your query sequence? 
Can you see proteins named ‘Toll-like receptors’? 
Those proteins are PRRs involved in human innate immunity.

NOTE: To the left of the sequence names on the BLAST results page, you will see hyperlinks made up of a series of letters and numbers. Click on one hyperlink corresponding to a Toll-like receptor. This will take you to the corresponding NCBI sequence record. From this page, you will have access to more information about the sequence (explanations on the sequence record’s format are available online in the introduction of the web exercise.
Exercise2

In this exercise, your Protein Query is a resistance protein from tomato called Pto (this protein confers resistance to the bacterial pathogen, Pseudomonas syringae pv. tomato). 
1. *Using your mouse, highlight the amino acid sequence of Pto and copy it. 
2. *Click on the word ‘here’ to connect to the BLAST page at NCBI
3. *Find the session called ‘Protein BLAST’ and click on it.
4. *Paste the copied query sequence in the empty frame under ‘Enter Query Sequence’ 

You want to see if there are human proteins similar to the tomato resistance protein Pto in the NCBI protein database, so you will restrict your BLAST to human proteins. 
5. *Find the session ‘Choose Search Set’ and write [Human] in the ‘Organism’ line.
6. *Select ‘blastp’ in the ‘Program selection’ session
7. *Click the ‘BLAST’ blue button and wait for the page showing your BLAST results.
8.*Look at your BLAST results:
Are there human sequences in the database that are similar to your query sequence? 
Do you see sequences named ‘interleukin-1 receptor-associated kinase 4’ (IRAK)?

This protein is involved in a signaling pathway of human innate immunity. 
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