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The protocol shown above is an abbreviated version of a protocol available on:

http://www.bio.davidson.edu/Biology/GCAT/protocols/scanalyze.html
This worksheet will give you a few quick directions in order to appreciate how the data from a chip array experiment can be analyzed.  It is in no way a comprehensive explanation of chip array analysis.  The data that you are looking at derived from experiments performed by undergraduate students.  

Analysis options: 

Freeware: 
 Scanalyze:  http://rana.lbl.gov/EisenSoftware.htm


 TIGR:  http://www.tigr.org/software/
Note:  At present, all freeware is PC based.  


I.  Using ScanAlyze
       1. Open the ScanAlyze2 program by loading the CD and clicking on the Scanalyze icon.  An image control form will appear which allows you to load the image and control how the image is displayed.

II.  Loading the Image
       1. Click on the Channel 1 Load button. Channel 1 represents the Cy3 green fluorescent color.  Select the appropriate disk location for your TIFF file of data from Malcolm for the Cy3 channel, and select the file. Depending upon RAM and the size of the file, it could take a while for the file to load. Be patient.

       2. Click on the Channel 2 Load button and repeat what you just did, but this time load Cy5 file since Channel 2 represents the Cy5 red fluorescent color.

III.  Displaying the Image
1. Move all the way to the bottom of the Image box and you will find a button labeled Redraw. If you click on that button, a pseudocolor image of the array will be displayed. You can go back and adjust the appearance of the image in a few ways. Click on the x at the top right corner of the image to go back and draw a new version.

2. On the Image Display box, you will notice a region called Gain and one called Norm, each with a set of values that you can adjust by clicking on the arrow, holding down the left mouse button and sliding up and down. Alternatively, you can type a numerical value in the box to the right of the scale of numbers. The Gain value controls the brightness of the

       image, and the Normalization value controls the balance between the two images (Cy3 and Cy5). The gain value may be adjusted to make the best possible image. DO NOT ADJUST THE NORM VALUE because this changes the raw data, not just the image.

       3. Adjust the gain value so that you can see the most spots against the black background. (You can see the image after each adjustment by hitting Redraw. Close each image by hitting the x in the right corner to get back and try a new value.)

IV.  Gridding the slide

1.  The next step is to form a grid to tell the computer where to look for pixels of color to calculate the expression pattern.  This is the most important step and also the most tedious.  The grid control form should have appeared automatically when you displayed your image. It is this form that you will use to make a grid with each spot in your image circled..

2.  To begin, click on New Grid and you will get the New Grid Form displayed. This form allows you to tell the program how many sectors (grids to add) your array has and to set the number of columns and rows for the sectors, spacing between the columns and rows, spacing between the sectors (tip spacing), and the width and height of the spots, as well as the position of the left side and top of the grid.

       The parameters you should use: 32 Grids to add, 24 columns, 12 rows, Col spacing: 175 um, Row spacing: 175 um, X Res: 10 um, Y Res: 10 um, Tip spacing: 4500, Spot width: 11, Spot height: 11 

3. Click Create and grids will appear with rows and columns of little circles that you want to line up with the spots of your array. This is the part that takes time and practice. You can manipulate the grids as a whole or individual circles of the grids (spots) in a number of ways.

Positioning the Grids:

a. You can move the grid by left-clicking the mouse on the grid to click and drag the image to an appropriate location.  When you let go of the mouse button, you will see the image. Drag your grid to the appropriate sector that you plan to analyze.

b. You can stretch and compress the grid with small boxes at the corners and in the middle of each side of the grid. By left clicking and dragging any of these handles, you can make the grid bigger or smaller so that all of the spots of your array are contained in the grid. You might find it easier as you adjust the size of the grid to select your grid by clicking on select by grid. Then move your cursor to the grid, and then hold down the Shift key and click your left mouse button on the grid. It should turn a different color to show that it has been selected.

       4. You can now hit the Hide Grid button and the grid part will disappear, with only the box around it and the handles displayed. You can get back the grid by selecting the grid as above by holding down the shift key and clicking the mouse on the grid and then hitting the Show Grid button. You can unselect the grid by hitting the Unselect button.

       5. You can make additional adjustments to the whole grid by selecting the grid as above and using the Action Buttons as described below:

a.  Move: allows you to move the entire grid using the arrow keys below. This will move just a little at a time, each time you hit an arrow key. 

b.  Stretch UL:  allows you to stretch the grid with the bottom right of the grid box fixed, again by hitting the arrow keys. 

c.  Stretch BR: allows you to stretch the grid with the upper left of the grid box fixed. 

d.  Tilt:  will rotate the grid around the upper left corner as directed by the Up and Down buttons (Left and Right buttons don&Mac226;t do anything here) 

e.  Warp: adjusts only the column vector to allow the angle between columns and rows to be non-orthogonal.


f.  Up/Down buttons adjust ColY and Right/Left buttons adjust ColX 

6.  Adjusting spots within the grids-  You will probably also have to make adjustments to individual circles of the grid or groups of circles of the grid. This can be done with the same move key and arrows described for the grid, but this time, you will want to select by spot rather than grid.

To select a single spot, hit Select By spot, move your cursor to the spot of interest and hit the Shift key and your mouse left button at the same time. The selected circle will change color. You can move a group of circles in the grid by choosing Select By Spot, and holding down the Shift key while you hold down the left button of your mouse and drag the mouse to draw a rectangle around the spots you want to select. The place you start your mouse drag will be one corner of the box and the place you stop will be the corner diagonally across from it. When you release the button of the mouse the color of the selected spots will change. Once you have selected the appropriate spots of the grid, you can move them with the arrow keys.

Move the spots until every spot of the array image is surrounded by a circle (spot) of the grid.  As you work, you can magnify the image by selecting the + key in the Image Control Form. You can zoom back out by selecting the - key. You can restore to normal image by clicking on the magnification label ___% and changing it to 100%. You can view different parts of the image by using horizontal and vertical scroll bars.

7  When you have the grid close to where it should be, you can use the Refine button to get automatic adjustments to bring the grid spots closer to the image spots. You will have to hit the Refine button repeatedly to get adjustments made.

V. After the Gridding

1.  Calculating and Saving the Data:

2. Sending Data

