Human array analysis with MagicTool
Michael Hamann, Assistant Professor of Biology, Bemidji State University, MN

Note:  this is a write-up I generated for my Molecular Genetics lab.  You can alter the text to suit your individual needs.  In particular, I have underlined sections of the protocol that may need to be altered for your individual experiment.
Introduction:
The goal of this lab is to analyze sample data from our microarrays in order to determine the changes in expression pattern for thousands of different human genes.  When we prepared the microarrays, remember that one sample’s (the control) cDNA was labeled with a green fluorescent molecule and the other sample’s (the stimulated samples) cDNA was labeled with a red fluorescent molecule.  Therefore, upregulation of a particular gene due to the stimulation should result in an increase in the amount of red fluorescence associated with that gene, while decreased expression should decrease the amount of red fluorescent signal (causing control’s green fluorescence for that gene to become more apparent).  Many genes which are not well labeled or expressed will not show up on the array very well at all. 
In order to analyze our arrays, we will use a program called MagicTool.  The overall process involves using the MagicTool software to merge two image files.  One file corresponds to the Cy3 labeled cDNA samples (which gives off green fluorescence with at a wavelength of about 532 nm), the other file corresponds to the Cy5 labeled cDNA samples (which gives off red fluorescence with at a wavelength of about 635 nm).  The program determines the fluorescent intensity that is associated with each spot on the microarray and can compute the difference between the two fluorescent signals.

Procedure:
1. On the computer desktop, go to the start menu icon and go to “all programs” and find the Magic Tool icon and open it.  This should launch the Magic Tool program.

2. Click on the Project tab at the top and scroll down to “New Project”

3. Within the “Save in” box, click on “Desktop.”  Type in a file name corresponding to you and your lab partner’s first names and click save.

4. Now click on “Build Expression File,” and scroll down to “Load Image Pair”.  A window will show up on the right side that provides two options for both a red and a green image.  You will need to load an appropriate image file for both of the colors.  Select the file by clicking on one of the colors (red for instance).  A new window will appear.  The image files (tiff documents) are located in a folder on the desktop titled “arrays,” and in order to load them, the file directory must be changed to the desktop.  Click on “Look in:” and change it from “images” to “arrays.”  A series of .tif files will appear.  For our experiment, the red image file corresponds to a tif file that has a _635 beside it and the _532 corresponds to the green image file.  Therefore, for the red image, click on the appropriate red image file, and then click “Load” at the bottom of the window.  

5. Click again on “Build Expression File” and load the green image (file _532.tif) in exactly the same way as the red image.

6. Click on “Build Expression File” again.  This time scroll down to “Gene List.”  A box that says “none” will appear.  Click on this box. Click on “Look in:” and change it from “lists” to “arrays.”  Click on the file named “HEEBO_MTready_batch3.txt”.  Click on Load.

7. Wait for a little while the computer is thinking.

8. Go back to “Build Expression File” again, and now scroll down to Addressing/Gridding.  In the box on the right, click on “Create/Edit Grid.”  A new window and warning message will appear.  Click on “OK” after reading the warning.

9. A new window titled Grid Setup will appear.  In the box asking “How many grids?” type in 48.  The remaining default settings are correct and do not need to be changed.  Click on “OK.”

10. You should see a black box that corresponds to the array.  In order to see the spots on the array, you will need to adjust the contrast.  Change the “Percent contrast change” to about 3000-4000 by typing the number in the box next to the slide indicator.  Click on the return key.  The contrast can be adjusted at any time to help you see the array dots a bit better
Note that the array itself is composed of 37,632 genes (a lot!!!).  The array is divided into a series of squares each containing 784 spots containing specific DNA sequences.  The squares are laid out on the array in a 4 by 12 arrangement for a total of 48 squares.  The DNA spots within the squares are laid out 28 spots long by 28 spots wide for a total of 784 spots per grid (in your image, it may be difficult or impossible to see some of the dots, also dots should appear red and/or green):
[image: image1.png]I
I |
o |
LS
[ |
o |
o |
B
I |
o |
o |
[EE |





11. In order to see an individual square on the array a bit better, you will have to click on “Zoom In,” move the cursor over the array (a symbol with the magnifying glass and the + sign should appear) and click on the array.  You should place the magnifying glass over the top left portion of the array and click on the mouse 9-10 times.  This should bring you in to about one 28 x 28 square of spots.
12. In order to analyze the data from the microarray, the spots within the squares need to be encapsulated in a series of computer generated grids.  A grid must be set up for each 28 x 28 square on the array (48 total grids).  The grid is set up by picking the top left spot of a square, then the top right spot, and then a spot from about the middle of the bottom-most row.  In the box on the left, click on the box labeled “Set Top Left Spot.”  The top left spot is probably difficult to see, but try to set the cursor at a point where the spot should be.  Click on the mouse to set the point.  Coordinate numbers should appear in the boxes below the “Set Top Left Spot” box.  Do the same for the top right spot, and set the bottom row by picking a spot in about the middle of the bottom most row.  This may involve counting spots in the rows and column to try and determine exactly where the ends of the grid should be (again, there are 28 dots per row and 28 dots in each column)
13. Set the number of rows at 28 and the number of columns at 28.  Click “UPDATE.”

14.  Check to make sure that the grid captures all the individual dots on the array.  If it does not, click clear and try again, or rotate the grid slightly.
15. If you do a good job on the first grid, setting up the rest of the grids is much easier.  In order to set up the next grid, click on the tab labeled “2” in the left box.  The next grid of spots will be to the right of grid number 1.  Identify the top left spot.  Click on “Set Top Left Spot” and set the top, left spot.  Then, click on “Apply from Grid” (with grid 1 selected).  This will copy the grid from position 1 into position 2.  Double check and make sure the spots are captured within the boxes (mostly).
16. Move on the next set of spots to the right of grid #2 and repeat step 15.  When you have four grids in a row, scroll down to the next row of squares and start again (at step 15).  Keep going through the array until you have 48 grids that cover all the spots on the array
17. After the grids are set appropriately, click on “Done!” at the top of the grid.  It should state that you have selected 37,632 genes.  Click “OK”.  For the next “Save Data? Window, click “yes” and provide a name in the box.  Click “Save.”  This will take some time while the computer thinks.
18. The array should disappear (if not, that’s OK).  Go to “Build Expression File” again.  Scroll down to “Segmentation” and click on it.  A new window will appear.  Segmentation allows you to alter the way in which data from the spots on the array is calculated.  We will use the default settings; however, if you go down to the box that says Jump To Spot, and click on Next several times, you will see the box in the window move from spot to spot on the array, one at a time.

19. Using the bar on the left window, scroll down to the bottom and click on “Create Expression File.”  Enter an Expression Filename and a Column Name (same for both).  Click on “OK.”  Computer may need to think again.
20. Again the window will disappear.  Go up to the top menu and click on “Expression.”  Scroll down to Manipulate data and click on Transform.   The default is to perform a log transformation on the expression data.  Click on “OK 

21. Now go to “Expression” again, and scroll down to “Explore”.   Click on the box called “Create Table.”  This represents a table of all the array data and compares the difference between the red and green intensities and can be used to determine which of the genes shows the highest level of overexpression.
22. Now we will determine which genes were most overexpressed and underexpressed in the stimulated samples.  Under “Expression”, go to “Explore” again and then click on “Find Genes Matching Criteria.”  Toggle the first box. Set the Min value to > than 2.5 (check with instructor), then click on view/edit file to display the serial numbers of the identified genes.  Save this as a group file.  Close out MagicTool.  

23. Open Excel from the Start menu program files.  Go to “Open” and then “My Documents.”  At the bottom of the “Open” window, switch “Files of Type” to “All Files”.  Find your file the MagicTool array data and open it.  Open the file that contains the _tlog2 information and find your group file.  Open this file.  On the Text Import Wizard, click on Finish.   
24. These are the genes that were overexpressed in the stimulated samples.  In order to identify the names of each of these genes, Minimize your current Excel sheet, open the array file on the desktop, and open the file titled “HEEBO_Human_Set_v1.00.xlsx” (it will take awhile to open).

25. Select the Oligo_ID column, and using the find tool (top right on the menu bar) type in the different genes identified by MagicTool as being upregulated.  Determine the actual name of each gene. 
