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Caenorhabditis elegans is a model organism. Model organisms are easily manipulated and studied  in the laboratory and lend scientific insights to other organisms. C. elegans was first studied as a model organism in 1965 by Sydney Brenner and its genomic sequenced in 1998. With the aid of biotechnology such as BLAST, scientists can more easily search for human homologs in a myriad of sequenced organisms. In this investigation, you will use BLAST to investigate homologs between H. sapiens and C. elegans.

1. 
Go to Worm Base http://wormbase.org/ Click on Searches in the upper right hand corner 

2. 
Under the General Searches, do a “Basic Inquiry” search. Search for a “Sequence, C. elegans” for the gene named daf-2

a.
What chromosome is this gene on?
__________________________________________

b.
What does this gene do?
________________________________________________

c. How many amino acids does this gene code for? 
______________________________

d. How many cRNA nucleotides is that?
____________________________________

e.
How similar (percentage wise) is this gene to a homologous gene in humans?
______

3.
Click on "sequence name” in the identification area.

a. What do you think is the relationship between the “unspliced + UTR - 33038 bp”, the “spliced + UTR – 5795” and the “conceptual translation - 1843 aa”?

________________________________________________________________________

________________________________________________________________________

b. What do you think the yellow and orange highlighted portions represent? (Hint: they correspond to something in the gene model)

________________________________________________________________________

________________________________________________________________________

4.
Scroll to the bottom of the page. Highlight and copy either a portion of or the entire conceptual translation sequence.

5.
Go to the NCBI website at http://www.ncbi.nlm.nih.gov/ Click on BLAST at the top of the page.

In the protein section (upper right) click on Protein-protein BLAST (blastp)
6.
Paste the protein sequence that you copied (ctrl-v on the PC or cmd-v on the Mac) into the search window. BLAST your sequence. Follow the directions on the site to retrieve your results.

a.
Approximately how many sequences produced significant similar alignments?

b.
What are at least 3 different organisms that use similar proteins? (Write both scientific name and common name)

c.
How many human proteins are similar to this C. elegans protein?

d.
What are the functions of the(se) protein(s) in humans?

7.
Go back to the NCBI homepage. http://www.ncbi.nlm.nih.gov/ On the right side of the page, under Hot Spots click on Genes and Disease Book.


8.
In the upper right hand corner search for insulin. Choose one of the disease links.

a. On what chromosome(s) is(are) the gene(s) for insulin located? (Click on  Genome view see gene locations).  ____________________

9.
Perform an article search on www.sciencenews.org (or another online searchable scientific journal of your choice).
a.
What kind of research is being done applying C. elegans to humans?  ________________________________________________________________________

________________________________________________________________________

We will be working on the following worm strains throughout the year. 

	C. elegans gene
	H. sapiens homolog?    

Yes/no. If yes, %
	Potential Application(s)

	MT1085 unc 8(n491)IV


	
	

	HE1006 rol 6(su1006)II


	
	

	CB187 rol 6(e187)II


	
	

	CB1065 him 2 (e1065)I


	
	

	CB1487 him 9(e1487)II


	
	


(In C. elegans nomenclature, the first few capital letters are derived from the lab where the worm was isolated or constructed. The numbers following the lab name are the strain number The lower case letters are the gene name. The designation in the parentheses is the allele of the gene. The roman numeral represent the chromosome where the gene is found).

Use the above procedure to find out if these genes have any homologs in humans. If so, what are they?

How could knowing about the function(s) of these genes in C. elegans facilitate discoveries and applications in human biology? Record your responses in the chart above.
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