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A semi-Quick Guide to 1-D Gel Analysis With Image Analysis 3.0

     When initially opening the software, a blank screen with a toolbar appears.  Under the “Project” pull-down menu (which is easier though of as “Analysis Type”), choose “New 1D gel analysis” and choose the appropriate image file from wherever you saved it.

Step 1 – Gray Scale Adjustment

Objective:

The goal in gray scale adjustment is to optimize the image. The scanner has a great S:N ratio when scanning but this is not always visible in the raw image.  You need to bring it out.  Remember that the scanner is16-bit and the monitor is 8-bit.  Your mission is to manage the re-scaling (from 16- to 8-bit) to provide the best image possible.  This is a somewhat subjective exercise and completely application dependant. 

1. The “Image setting” box appears beside the image.  Choose “Mono” from the display mode box to view the image in black and white.

2. Go to the Gray Level Adjustment button (the histogram-like icon with the green and red lines) or the “ Image” pull-down menu to open the Gray Level Adjustment dialog box.

3. The easiest method is to move the two lines in the displayed histogram until the image has the desired display.  The RED line adjusts the background threshold while the BLUE line adjusts the signal threshold.  Pixels below the RED line will be viewed as white and above the BLUE line will be viewed as black.  Move the zoom cursor in the whole image window to look at specific areas of the gel.

4. When you are satisfied with your adjustment for the first channel, use the “Channel” pull-down menu to select the next channel. Repeat the above procedure for all channels.

5. Use the “TRY” button to preview the adjustments you have made. Remember there must be agreement between the channel being adjusted in the Gray level Adjustment dialog box and the image selected in the “Image Setting” box to use the “TRY” button. If there is no agreement, you’ll see no changes on the main image. When satisfied click OK, and the entire image will change to reflect the adjustments you have made.  

Step 2 –Color Separation 

Objective:

Your goal is to remove all spectral overlap or “bleedthrough” from the selected channel.  For example, in a 2-color image there can be bleedthrough from channel 1 into channel 2 and bleedthrough from channel 2 into channel 1.  The procedure is to make all possible pair-wise comparisons among the channels or “layers” (1 into 2 and 2 into 1 in this case) and remove the spectral noise from each channel.  Ultimately, this let’s you discriminate signal from noise (noise being signal from another channel). 

1. Select the “Color Separation” icon or use the “1-D Gel” pull-down menu and choose “Color Separation”.

2. The “Color Separation” dialogue box appears.  Notice 3 fields; 1, the “Selected Fluorophore” 2, the Background Noise” and 3, the “Emission Overlap The Selected Fluorophore is the color from which you will be removing bleedthrough from other fluorophores.  The signal (in terms of %) from the Emission Overlap channels is the percentage of signal that is to be removed from the Selected Fluorophore channel.  The software performs a pair-wise comparison for all channels.  The Background noise defines the background for each channel.

3. First, set the background for each color. Drag the blue box to an area with no bands and click “set” for each color (use the pull-down menu to navigate through the colors). 

4. Next, navigate through each color and define a single band of that color (you are essentially telling the software this is a red band, this is a blue band etc…). For the Selected Fluorophore, find a spot in the gel on the upper image that has well separated medium intensity bands.  Resize the box in the lower (zoomed in) image to about 2x the size of a band and place it around a band of the color of interest. Be sure to place it on a band that is only labeled with the Selected Fluorophore’s color and to include some background (the algorithm needs to know the local background) Click Set.

5. Notice that the values (%) of the Emission Overlap channels have changed.  This is an indication of how much of each of these colors has bled into the selected channel.

6. Repeat the “Box and Set” procedure for all fluorophores in all channels.

7. When you are satisfied with the boxes you’ve drawn for all channels, click OK, and a color-separated image will be produced.

8. It is very important that you double check the accuracy of the color separation procedure.  To do this close the Color Separation dialogue box and change the Display Mode in the Image Setting dialogue box to “Mono”. Inspect all channels to determine whether the separation has been performed correctly.  If you are not happy with color separation, click the “Show Color Separated Images” button on the Image Setting dialogue box to revert back to the “raw” un-separated image.  Repeat steps 2 – 7 until you are satisfied with color separation. For alternative methods of color separation see the users manual.

Step 3 – Lanes and Bands Definition

Objective:


No mysteries here…The trick is to learn to do it quickly with the least amount of faffing about possible.  Determine lanes and define bands.  I say “define” because there are rules that the user sets for band detection.

1. First move the Rf start and end lines to their proper positions.  (Green lines located at the top and bottom of the gel).

2. Go to 1-D Gel pull-down menu under TOOL and select “Multiple Lane Selection” or choose the “Multiple Lane Selection Tool” icon.

3. Carefully draw a box around all of your lanes.  Get as close to the edges of the lanes as possible.  Practice will make this procedure quick and easy.

4. When you release the mouse button a dialogue box will appear.  Select “Manual Input” and enter the number of lanes. Under “Lane Width” use the default “Auto Determine” option. Click Ok.

5. For easier viewing, click the “Lane Style” icon (rectangle with a checkmark next to it) until just a single line appears.  Make adjustments to these lines so that the line goes basically through the center of each lane, and makes contact with all the bands in the lane.  Lanes can be adjusted individually by clicking on them (they will then shimmer) or as a group when you select all or hold the shift key down and select the lanes that need adjustment. Moving the lanes around requires a little practice. 

6. When you are satisfied with the placement of your lanes perform the “AutoBand” by selecting “Select All” from the file pull-down menu (or Ctrl-A) to highlight all the lanes.  The lanes must be highlighted before you can detect bands.

7. To detect bands go to “Function” from 1-D Gel pull-down and select “Autoband” (or choose the “Automatic Band Detection” icon, the three bands with a speedometer).  Bands will be called according to the parameters set in the “Automatic Band Detection” tab of the “Preferences” dialogue box. See the manual for field descriptions.  It will require some practice to get good at optimizing these values.

8. To edit bands go to the Mono display mode to clearly see the bands in each channel.  Within a single lane, bands can be deleted by selecting them and clicking delete.  To delete bands in more than one lane, simply draw a box around them and click delete. To add bands, highlight a lane and move the cursor over the band of interest until it takes the shape of the banding tool (like a skinny dog bone) and click once to add the band. 

9. Edit bands on all layers until you’re satisfied or bored to death.

Step 4 – Marker Setting and Data Generation

1. To set a marker for molecular weight sizing, go to 1-D Gel pull-down menu and choose “Select Marker” (or choose the big red “M” icon).

2. Using the pull-down menu select the channel that contains your marker. 

3. Select the “Marker Mode”.  This defines how your samples are laid out:

Separate—each channel has its own marker, and you will evaluate them separately.

Mix—You’ve got a couple of different markers in a couple of different channels.

Layer—You have one marker in one channel that will be used to determine molecular weights in all other channels.  (MOST COMMON)


In the field below the “Marker Mode” setting you will see a list and a check box. Once selected as a marker the box will be checked.  The number in “( )” is the number of bands in the lane, the last number is the lane number.   

4. In the “Marker List” box on the left side, choose a marker that has been stored in your databank.  Create a new marker template if needed (see manual).

5. Highlight which lanes in your marker channel are to be used for analysis. If there is a ladder in every lane then select all lanes, if not…just select the lanes that have the ladder in them.  You can use the number of bands in a lane to help you keep track (e.g. I know my ladder has 11 bands so I can look for the lanes that have (11) and select them).

6. Click “Set Marker to” and the screen will indicate that the chosen lanes have now been assigned the desired marker.  Click OK.

7. Under the 1-D gel pull-down menu, choose “Volume Calculation,” (or choose the “calculator” icon) to apply the ladder to the unknown samples.

8. To display your data use the 1-D Gel pull-down menu and choose “Open Spreadsheet,” (or choose the “spreadsheet” icon).  All of your data is displayed for each band and each lane.  Data for separate channels are on separate tabs of the spreadsheet.

