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Neuro 200 – Lab 1

Behavior, Neuroanatomy, Genomics

Lab 1D.  Introduction to Genomics:  defining our mutant

I. Discussion of Mutant
Review of databases so far:

Jax mice



MGI



ECR browser


What do you know about the locus of the mutation?


Do you know anything about the function of the gene?


What is a receptor?  What is a ligand?


Are all receptors on membranes?  If not, where can they be?


What is an intron? An exon? How is it determined?


What is gene duplication?


Does the same protein have the same function in different species?

Il. NCBI (National Center for Biotechnology Information).  

http://www.ncbi.nlm.nih.gov/
Established in 1988 as a national resource for molecular biology information, NCBI creates public databases, conducts research in computational biology, develops software tools for analyzing genome data, and disseminates biomedical information - all for the better understanding of molecular processes affecting human health and disease.

This site is one of the primary resources for molecular biologists and it is immense.  Feel free to poke around to see what is available, but if you feel intimidated, just follow the instructions below.

About NCBI is a terrific resource for beginners:


http://www.ncbi.nlm.nih.gov/About/

III.   Map Viewer section of NCBI

Map Viewer Provides integrated views of chromosome maps for 40 organisms including vertebrates, invertebrates, protozoa, plants, and fungi.  Map Viewer displays one or more maps that have been aligned to each other based on shared marker and gene names.

From the ECR browser page of your gene (see p. I.31), choose the link to NCBI Map Viewer (by way of external tools - top right of page), then select pr (for “protein”) next to your gene of interest:
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Fig.1  Example of map viewer (may not be your gene)

Choose the first item and select reports, then FASTA  (a text-based format for representing peptide sequences, in which amino acids are represented using single-letter codes).  The amino acid sequence of the gene will be displayed:  
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Fig.2  FASTA protein sequence (may not be your gene)

For amino acid key see: http://www.hgmd.cf.ac.uk/docs/cd_amino.html
IV. TMHMM: This web site predicts transmembrane helices in proteins.

To determine whether your gene is coding for a transmembrane protein, copy and paste your FASTA sequence into TMHMM.  

http://www.cbs.dtu.dk/services/TMHMM/
Select ‘extensive with graphics’ and submit.  

After a few minutes you will get an output like this.  What is this algorithm searching for?  Is your protein transmembrane or not?  How would this information relate to function?
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Fig.2  TMHMM output showing transmembrane domains (may not be your gene)
V.  BLAST (Basic Local Alignment Search Tool)

 “The most popular data mining tool ever”.
The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences. The program compares nucleotide or protein sequences to sequence databases and calculates the statistical significance of matches.  BLAST can be used to infer functional and evolutionary relationships between sequences as well as help identify members of gene families.  For example:

- You have a region of sequenced DNA, and you want to know what the encoded protein does.

-  If you find similar sequences, can you say, “if something is true for that sequence, it is probably true for mine as well”?

-  Projects that take years in the lab, can take only seconds to search a database for similarity.
For this tool we will provide you with two DNA sequences (in contrast to the protein sequences we have been studying), one for your wild type gene and one for its mutant.  Your goal will be to determine what the difference is between the two sequences.  

From the NCBI homepage top bar, select BLAST.  Under Specialized BLAST choose align 2 sequences.

Now paste the two provided sequences into sequence1 and sequence2, then click on the align button.


You will get an output something like this:

Query  1         TGCCTCCTTTGGTGAAGGTGACACATCATGTGACCTCTTCAGTGACCACTCTACGGTGTC  60

                 ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  16951164  TGCCTCCTTTGGTGAAGGTGACACATCATGTGACCTCTTCAGTGACCACTCTACGGTGTC  16951223

Query  61        GGGCCTTGAACTACTACCCCCAGAACATCACCATGAAGTGGCTGAAGGATAAGCAGCCAA  120

                 ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  16951224  GGGCCTTGAACTACTACCCCCAGAACATCACCATGAAGTGGCTGAAGGATAAGCAGCCAA  16951283

Query  121       TGGATGCCAAGGAGTTCGAACCTAAAGACGTATTGCCCAATGGGGATGGGACCTACCAGG  180

                 ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  16951284  TGGATGCCAAGGAGTTCGAACCTAAAGACGTATTGCCCAATGGGGATGGGACCTACCAGG  16951343

Query  181       GCTGGATAACCTTGGCTGTACCCCCTGGGGAAGAGCAGAGATATACGTACCAGGTGGAGC  240

                 ||||||||||||||||||||||||||||||||||||||||||||||||o|||||||||||

Sbjct  16951344  GCTGGATAACCTTGGCTGTACCCCCTGGGGAAGAGCAGAGATATACGTGCCAGGTGGAGC  16951403

Query  241       ACCCAGGCCTGGATCAGCCCCTCATTGTGATCTGGG  276

                 ||||||||||||||||||||||||||||||||||||

Sbjct  16951404  ACCCAGGCCTGGATCAGCCCCTCATTGTGATCTGGG  16951439

Now you can look for differences in the 2 sequences.  In the one above there is a change in base sequence that is indicated by a circle.

What does the comparison of your two sequences tell you?

What type of mutation has occurred?

How does it effect the structure coded by the gene?

How does it affect the function of the gene?

If you are interested in seeing the 3D structure of your gene, check out:

http://www.rcsb.org/pdb/search/searchSequence.do
VI.  Data Analysis

Summarize your findings from the databases that you have experienced.  How do your findings correlate with your behavior and anatomy?

VII.  Workshop

Next lab will be a workshop, where each group of students will present different parts of the data – with reference to articles in the literature.  The purpose of these workshops is to ‘lighten the load’ for individuals, providing a review of all the topics in the lab sequence.  It should not be the sole resource for writing your paper.
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