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PART 1 - Introduction to Online Gene Study
Insulin

A.  Learn about Insulin
1. Insulin History

http://www.schoolscience.co.uk/content/4/biology/abpi/history/history12.html
2. Insulin Structure

http://c4.cabrillo.cc.ca.us/projects/insulin_tutorial/tutorial/
3. Protein Spotlight

http://www.expasy.org/spotlight/back_issues/2001/04/insulin_protein.shtml

B.  Investigate the Protein Sequence for Insulin
1. Visit the Swiss-Prot Protein Knowledgebase http://us.expasy.org/sprot/  This site is an

annotated protein sequence database that includes descriptions of the functions of
proteins and more.

2. Enter  'insulin precursor' into the Search box at the top of the page.

3. On the results page, scroll down and click on INS HUMAN.

4. On this page, look at the Comments section.  What is the purpose of this protein?
Defects in Insulin cause familial hyperproinsulinemia.  What does this mean?
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5. Scroll down to the Features section.  Locate the sections that contain variants.  Some of
these cause diseases such as diabetes.  Click on one of the variants.  What changes in the
protein result from this mutation?

6. Click the back button to return to the Human Insulin page.  Scroll all the way to the
bottom and look at Sequence Information.  How long is the protein molecule (how
many amino acids)?  Click on the FASTA format link to get the sequence in a format we
can use.

7. Highlight and copy the amino acid sequence:
>sp|P01308|INS_HUMAN Insulin precursor - Homo
sapiens (Human).
MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCGERGFFYT
PKTRREAEDLQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSL
YQLENYCN
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Visit this link to find out what all these letters stand for:
http://www.bio.davidson.edu/courses/Molbio/aatable.html

C.  Finding the Insulin Gene
1. Go to the National Center for Biotechnology Information (NCBI) home page at

http://www.ncbi.nlm.nih.gov/.  This is the home of the national archive of gene
sequences called GenBank.  This database contains virtually all sequenced genes. We
will compare the human insulin protein sequence to everything previously sequenced.

The BLAST search pages allow you to select from several different programs.
Below is a table of these programs.
!

Program! Description

blastp Compares an amino acid query sequence against a
protein sequence database.

blastn Compares a nucleotide query sequence against a
nucleotide sequence database.

blastx

Compares a nucleotide query sequence translated in all
reading frames against a protein sequence database. You
could use this option to find potential translation products
of an unknown nucleotide sequence.

tblastn
Compares a protein query sequence against a nucleotide
sequence database dynamically translated in all reading
frames.

tblastx

Compares the six-frame translations of a nucleotide
query sequence against the six-frame translations of a
nucleotide sequence database. Please note that the tblastx
program cannot be used with the nr database on the
BLAST Web page because it is computationally
intensive.
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2. At the top of the page, click on “BLAST” and then on the next page “Protein-protein
(blastp)”.  If we were using the DNA (nucleotide) sequence, we could use the blastn.

3. Paste in the protein sequence you copied in step 7 of part B.  Click BLAST.  The
algorithm is now comparing your query sequence to all others in the database to find the
most likely matches.  This may take a few minutes.

4. Click Format to see if the results are ready.  After clicking once, the results page will
refresh itself until the search is complete – this will also take a few minutes.
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5. The Color Key for Alignment Scores shows how well the sequences found by BLAST
match the sequence you entered.

You can scroll down to see a list of the proteins with their E-values.  E-Values are a
mathematical representation of how related other proteins are to your search sequence.
The smaller the number, the closer the match.

6. Below this list are the actual sequences.  The top row is the insulin sequence you
searched for.  The bottom row contains the matches found in the database.  The middle
row shows the parts that match. The percent that match is also given.
Compare the sequences at the top of the list to the ones at the bottom.  What other
proteins are similar to insulin?  What animals have insulin proteins similar to human
insulin?
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Visit this site for a comparison of human insulin precursor to three other species
http://www.uni-mainz.de/~cfrosch/bc4s/example.html  (scroll down to the insulin
discussion).

7. You can also go back to the main BLAST page (http://www.ncbi.nlm.nih.gov/BLAST/)
and choose an animal under the Genomes section to search for your insulin protein
sequence.

 Or visit http://www.ensembl.org/  to compare other diseases, proteins or sequences
between species.  This site will also show the base pair sequence and chromosome
location

For more activities download Bioinformatics and the Human Genome Project
http://www.bscs.org/page.asp?id=Curriculum_Development|High_School_9-12|Bioinformatics


