Neuro 200 – Lab 1

 Behavior, Neuroanatomy, Genomics


Lab 1C.  Neuroanatomy:  Comparison of mutant and control brains

We will start by reviewing neuroanatomy with a short quiz.

Then we will consider the molecular genetics worksheet from Lab 1A (p. I.10) and answer questions that you may have.

Your goal for this lab is to determine if there are any anatomical differences between the mutant and the control brain.  We will devise a group strategy to compile the data in an orderly manner.

I.
Preparation for the lab.

To review neuroanatomy, look at the following images
 of mouse brains and label each structure by drawing an arrow from the named structure to its location on the image.  Note that not every structure is located on each section.
At the beginning of this lab, you will have a quick quiz on this material.

Useful websites for mouse neuroanatomy are:

http://www.mbl.org/atlas/atlas.php
http://braininfo.rprc.washington.edu/menumain.html 

http://www.hms.harvard.edu/research/brain/atlas.html
II.
Mouse Brain Images
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 11
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III.
Comparison of Body Weights 

Use the data from Table 1 Lab 1A (p. I–3) to make a comparison of body weights.  What statistical test is appropriate to determine if there is a statistical difference in weights?  

IV.
Comparison of Brain Weights
Brain weights will be provided by the instructors.


Table 1.  Brain weights

	Group A Mouse # 
	Weight (grms.)
	Students

	
	
	

	
	
	

	
	
	

	
	
	

	average
	
	


	Group B Mouse # 
	Weight (grms)
	Students

	
	
	

	
	
	

	
	
	

	
	
	

	average
	
	


Statistical difference?

V.
Comparison of brain dimensions
For the sectioned brains, images of the brains have been made with the Spot camera.  For the other brains, make comparable images using the instructions for the Spot camera that are with the camera.  What measures should be made to reflect the differences in the brain dimensions? 
Statistical difference?


Table 2.  Dimensions of mice brains

	Group A Mouse # 
	dimension
	cm

	
	
	

	
	
	

	
	
	

	
	
	

	average
	
	


	Group B Mouse # 
	dimension
	cm

	
	
	

	
	
	

	
	
	

	
	
	

	average
	
	


VI.
Comparison of stained sections
Decide which areas of the brain should be compared, based on your observations of behavior in Lab 1 C (Note:  consider whether it is practical to measure all areas listed below).  Take pictures of brain regions using the Spot camera for the compound scope where relevant.

Use the following table to compare the differences between mutant and wild type brain neuroanatomy.

Table 3.  Comparison of coronal sections of mutant and wild type brains by region.

	Nissl sections (coronal)
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Table 4.  Comparison of sagittal sections of mutant and wild type brains by region.

	Golgi sections (sagittal)
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VII.
Data analysis:  Data will be compiled for use of the entire class

1. From the comparisons above, do you notice any differences between brain and body weights?  What is the best way to represent these data?  Similarly, are there differences in brain dimensions?

2. Document the changes in staining patterns between the groups of mice.  Include images to clarify your findings.  Can you zero in on one region of the brain that is different between the mutant and wild-type mice that can also explain your behavioral findings?

VIII.
What can we learn from the Genomics Databases

1. Returning to the Jax mice website, is it possible to decide on a single mutant?  We may have several candidates to choose from and need to make a decision as a class.

2. Identify the name of the gene that is affected by the mutation.

3. To further characterize the mutant, from the Jackson Lab homepage, select Mouse Genome Informatics (RHS under Shortcuts for researchers).  Select the Expression tab, then Gene Expression Data Query.
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Fig. 12 MGI database

5. 
Enter a gene of interest (circled below), and click on search:
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Fig. 13 MGI database, gene expression query

6. On the next screen, click on the gene name and you will get a screen that looks like this (note this may not be your gene of interest):
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Fig. 14 MGI database, gene detail

7. Look carefully at the output next to phenotype.  This will give you information about what the gene controls.

8. If time permits we will check out the site ECR (Evolutionary Conserved Regions) browser, which compares sequences between animals

http://ecrbrowser.dcode.org/
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Fig. 15 ECR browser, home
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Fig. 16 ECR browser. key

9. Select mouse (under base genome) and enter the gene name in the next box, and you will get an image like the one above.  In parameters box (top left of page) select change, then choose PIP plot.  There is a lot of information on this page.  Do your best to see what  you can understand e.g. chromosome position, gene size (# of base pairs), number of exons, difference between species.

10. We will start here next week.  Practice navigating these data bases to see what you can find out about your gene of interest.

� Images from Paxinos, G and Franklin K, 2001.  The Mouse Brain in Stereotaxic Coordinates, 2nd Ed.
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