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1. Purpose

This protocol provides instructions for scanning microarrays on the Bauer Core’s Axon 4000A or 4000B scanner.  It also explains how to use the GenePix Software to do the initial analysis that extracts raw data from the features on the array.
2. Materials

Microarray (hybridized and washed stored in a light-safe box).

3. Instrumentation

Scanner (Axon 4000A or 4000B).

4. Reagent preparation

None.

5. Procedure

5.1.  Scanning.

5.1.1.  The scanner has two lasers that simultaneously scan at 532nm and 635nm. 

5.1.2.  These lasers should be warmed up for 20 minutes prior to scanning.


5.1.2.1.  This will ensure consistency from one scan to the next.



5.1.2.2.  Opening the software will turn on the lasers.



5.1.2.3.  The lasers will turn off automatically after 2 hours.

To turn them back on, close the software and re-open it.



5.1.2.  Open the Hardware settings menu. 
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5.1.2.1.  Set the desired PMT levels.




The PMTs are linear between 350 and 900.




If you are unsure what PMT level to use, start at 600 then adjust.



5.1.2.2.  Set the desired Power %.




If you are unsure what Power % to use, start at 100% then adjust.



5.1.2.3.  Set the desired Pixel size




The minimum value for 4000B scanners is 5 microns.

The minimum value for 4000A scanners is 10 microns.

Set the pixel size so that it is ≤ 10% of the diameter of your spots.  



5.1.2.4.  Set the desired Lines to Average




For most applications, 1 is sufficient.




Increasing this value may help reduce noise.



5.1.2.5.  Set the desired focus position.




For most applications choose 0 to scan the surface of the slide.




Change this value to scan off of the surface.


5.1.3.  Perform a Preview Scan [image: image2.png]


 to check the settings you have chosen.



5.1.3.1.  Adjust the PMTs and Power % as needed.

5.1.3.2.  If you have saturated (white) pixels, reduce the PMT or Power%.

Adjust the PMT for small changes.

Changing the Power % has a more drastic effect.

5.1.3.3.  Balance the intensities of the two channels.

Use the Histogram tab to see the intensities of the two channels. 




The Count ratio should be close to 1.







Set the min. intensities to exclude the background.



In the Image tab, check the intensities of several yellow spots.




Most spots should have equal intensities in both channels. 




It is important to check both with the histogram and by eye. 



5.1.3.4.  Adjust the Hardware setting as needed.



5.1.3.5.  Do further Preview scans to check the new settings.




Multiple scans (>3) will begin to bleach cy5, so be careful.

5.1.4.  Perform a Full Resolution Scan [image: image3.png]


.
5.2.  Feature Viewer.


These abbreviations are used to label the data by the side of the feature viewers:



P- pixel intensity



F- feature intensity



B- local background intensity



Rp- ratio of pixel intensities



Rm- ratio of the median pixel intensities



mR- median of the ratios of the pixel intensities



rR- regression ratio



FP- number of feature pixels



BP- number of background pixels



CPI- composite pixel intensity 

5.3.  Images.

5.3.1.  Each wavelength generates a 16 bit grayscale image.


5.3.1.1.  These images are artificially colored by intensity (red/green/blue).


5.3.1.2.  The colors are chosen under the color menu [image: image4.png]


.


5.3.1.3.  “Rainbow” shows individual wavelength intensities more clearly.

5.3.2.  The two wavelength images are combined into a ratio image.


5.3.2.1.  Each ratio image consists of three 8 bit images (red, green, blue).



5.3.2.2.  To fit a 16 bit wavelength image into an 8 bit ratio image, either:




5.3.2.2.1.  Compress:  all data is used and shrunk down to fit.



5.3.2.2.2.  Reduce:  some data is not used (one of 3 ways).




Preserve high intensities:  drop the bottom 8 bits of data.




Preserve middle intensities:  drop the top 4 and bottom 4.




Preserve low intensities:  drop the top 4 bits of data.

5.3.3.  Align Images:  [image: image5.png]





GenePix 5 will automatically align the red and green images.

If the two images don’t overlap properly, notify Bauer Center staff.



Use this feature to manually align the images for each wavelength.



The individual images are moved, so this will change the ratio data.


5.5.4.  Image Properties: [image: image6.png]





Use this button to show info like image size, scale, PMT gain, etc.


5.5.5.  Navigating Around the Image:



5.5.5.1.  To zoom in click on the zoom button [image: image7.png]


 or use the hotkey “z”.




Draw a box around the area you wish to magnify.



5.5.5.2.  You can move around using the navigation button [image: image8.png]


.




A popup window shows the whole array.




The white box within this window shows the magnification area.




You can drag this box around to change the viewing area.



5.5.5.3.  Use this button [image: image9.png]


 to zoom out.

5.4.  Opening and Saving Files:  [image: image10.png]




5.4.1.  GenePix can save your images, settings (grid, colors, etc.) and results.


5.4.2.  Save your image as a Multi-Image TIFF to easily re-open them in GenePix.
5.4.3.  Loss-less compression makes the saved files smaller.

5.4.4.  To open non-GenePix images, set the scaling using the options button.

 
5.4.5.  Use “Load Array List” to choose your GAL file.


This file tells the software the identity and position of each spot.



The spot ID can be linked to a web database designated in options [image: image11.png]Kl



.

5.5.  Gridding: [image: image12.png]




5.5.1.  Load the desired array list from the open/save menu.

5.5.2. “Find Array” places the grid over the array

“Find block” Places the blocks of circles over each subarray.

You can manually move the grid while in “block mode”[image: image13.png]


.

5.5.3.  “Align features” adjusts the size and position of each circle.


5.5.3.1.  Alignment Options (under the options button [image: image14.png]Kl



) .



Change how much the software will resize a spot when gridding.
The default is 50-200% - spots outside this range are “not found”.



Reduce the range to flag spots that are too large or too small.



Select if you want to find circular, square or irregular spots.


5.5.4.  Check the automatic alignment and adjust as needed in feature mode [image: image15.png]5



.


5.5.4.1.  Use the arrow keys to move the circles.


5.5.4.2.  Ctrl + arrow will increase or decrease the size of the spot.



5.5.4.3.  Right click to flag spots good, bad, etc.




Numerical values are associated with each flag.




Good = +100, Not Found = -50, Absent = -75, Bad = -100

5.5.5.  Background Subtraction (the default local is recommended).

5.5.5.1.  You may change this in the options menu if desired [image: image16.png]Kl



.

5.5.5.2.  Right click to select “Show local feature background”.



This highlights the background for the selected feature.
5.6.  Hit Analyze [image: image17.png]


 to see the Results Table.



5.6.1.  
At any point you may save the results as a .gpr file.

You can import .gpr files into analysis software like Resolver or Spotfire.

5.6.2.  Use “Data Types” to select which columns of data to display.


5.6.3.  GenePix can be used for normalization 


5.6.3.1.  Choose your normalization type (ratio or wavelength based).



For ratio choose to use all features or a subset flagged in the image.



For wavelength choose the normalization factors to apply.



5.6.3.2.  Re-analyze to apply the normalization.



This will change the data (and the image)


5.6.3.  “Flag Features” can query the data to match certain characteristics.


The spots fulfilling the criteria can be flagged or highlighted.


One could use this feature to choose which spots to use for normalization.
5.7.  Other Features

5.7.1.  The Scatter Plot Tab allows you to graph any two parameters.



5.7.1.1.  Choose what you want on each axis using the drop-down menus.



5.7.1.2.  “View legend” shows the color/shape of each type of spot.


5.7.2.  The Lab Book records which files were opened, scans performed, etc.


5.7.3.  Report Tab Features.



5.7.3.1.  Array QC allows the user to customize the QC criteria.



5.7.3.2.  Image Map connects each spot to a web link.

Choose the database in the options menu  [image: image18.png]Kl



.


5.7.4.  Capturing an Image for Presentation.


5.7.4.1.  [image: image19.png]


 Copy all or part of the image as it appears on the screen.



The image can then be pasted into word, powerpoint, etc.



7.7.4.2.  Export the image using the option under the open/save button.



This will export the entire image as a jpeg.   


7.7.4.3.  Version 4.1 users may install PDF factory to create PDF files.



Choose to print to PDF factory or a printer in options [image: image20.png]Kl
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