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Introduction 

This tutorial takes you through the complete analysis of a 4 gel 2D DIGE experiment* (12 images in total) 
using the unique SameSpots workflow. Specifically you will start with Image QC and the stages involved in 
experimental setup then image alignment, followed by analysis that creates a list of interesting spots which 
are explored within Progenesis Stats using multivariate statistical methods then onto spot picking and 
reporting. 

 

 

 

 

 

 

 

 

How to use this document 

You can print this tutorial to help you work hands-on with the software. The complete tutorial takes about 30 
minutes and is divided into two sections. This means you can perform the first half focused on image 
alignment and complete the second half of analysis and exploring interesting results at a convenient time. If 
you experience any problems or require assistance, please contact us at support@nonlinear.com 

 
 
 

 

 

 

 

How can I analyse my own images using SameSpots? 

You can freely explore the quality of your images using Image QC and then licence your own images using 
this evaluation copy of Progenesis SameSpots. Instructions on how to do this are included in Appendix 1 
(page 57). Alternatively if you would like to arrange a demonstration in your own laboratory contact 
support@nonlinear.com.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
*A 2D DIGE experiment is used for demo purposes. SameSpots offers the same benefits for single stain analysis. If you 
are analysing single stain experiments please contact support@nonlinear.com for more information. 

mailto:support@nonlinear.com
mailto:support@nonlinear.com
mailto:support@nonlinear.com
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Workflow approach to 2D image analysis 

Progenesis SameSpots adopts an intuitive ôWorkflowô approach to performing 2D analysis for both óSingle 
Stainô and óDIGEô image sets. The following tutorial describes the various stages of this workflow (see below) 
focusing mainly on the stages from Alignment to Reporting. 

 

Stage     Description      Page 

 
Image QC: Selection, review and manipulation (including    7 
Cropping) of Images for analysis. 
 

 

DIGE Setup: Assignment of images to multiplexes (gels)     9 

 

 

 Reference Image Selection: Select image to align to.    10 

 

  

 Licensing: available ONLY for unlicensed images    11 

 

 

 Mask of Disinterest: exclude areas from further analysis    11 

 

  

 Alignment: automatic and manual image alignment    12 

 

 Filtering: automatic analysis and filtering of spot detection with   17 

 Review Normalisation: explains SameSpots normalisation   20 

 

 Experiment Design Setup: defining one or more group set ups   22 
  for analysed aligned images 
 
 
 View Results: review and validate results, edit spot detection,   25 
 Tag spot groups of interest and select spots for further analysis 
  

  
 Progenesis Stats: performing multivariate statistical analysis on   33 

Tagged and selected groups of spots 
 

 Calibration: pI and Molecular Weight calibration     40 

 Spot Picking: setting up spot picking for selected spots    43 

 Importing Protein Details: adding extra protein information   50 

  

Report: generate a report on selected spots      53 
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Restoring SameSpots tutorial data 

When you open Progenesis SameSpots click on View online tutorial. 

  

This opens a webpage for Progenesis SameSpots tutorials.  Select the Main analysis tutorial  

 

Then click on DIGE tutorial images.exe  

 

 

Save the file to a folder on your machine 
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On pressing save the file will be downloaded to your 
folder. 

 

In this example the folder is called Tutorial on 
Documents. 

 

 

 

 

 

 

 

 

Once downloaded then locate the downloaded file, 
right click on it and select Open and then Run from 
the next dialog. 

 

 

 

 

 

 

 

 

Select an appropriate folder to extract the tutorial 
files to, in this case it is the same folder as the 
downloaded file. 

 

 

 

Then click copy to place the files in the folder. 

 

 

 

 

Once the copying is complete return to the Progenesis SameSpots and select New 
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Stage 1: Review and Quality Control (QC) of image set for analysis 

 
Having selected New, call the new analysis experiment SameSpots Tutorial and tick DIGE with internal 
standards. 
  

 
Locate, using the Add images.. link, and then select all the images except  A_Pick Gel.tif from the folder you 
have just created. 
 

 
On loading the selected images your data set is automatically examined by the Quality control stage. 



Progenesis SameSpots User guide 

 8 

Note: For a large number of images this may take a few minutes. The Image QC will refresh reporting on 
your images.  

 
 
For each image, a dialog outlines the image properties and where they exist, highlights the images with 
problems.  In this case óNo problems foundô has been reported for each image.  The Image Intensity 
Histogram for each image allows you to identify any variations in the capture process. 
 
 
 
Tip: if you have selected any images for the current analysis that you do 
NOT want to include then highlight them in the list and click on the 
Donôt include image in analysis button. 
 
 
 
 
 
For this Tutorial analysis use ALL the images. 
 
 
 
 
 
 
Tip: if required you can also crop images by selecting an image and pressing the Crop button.  The tutorial 
images do not need cropping. 
 
 
 
Now move to the next stage in the workflow by clicking Section Complete. 
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Stage 2: DIGE setup 

This stage in the analysis workflow opens if you have selected either the óDIGEô or the óMultiple Stainsô 
formats when creating a New experiment. 

 
 
 
Having selected the DIGE with internal standards format this stage allows you to assign the gel images to 
the correct multiplex (physical gel).  
 
 

The experiment used in this tutorial explores changes in protein expression between three drug treatments 
(A, B and C) and a control. As this is a DIGE experiment each gel generates 3 images: a standard and two 
sample images, the gels were run as shown in the table below.  

 

Gel No. Internal Standard Sample 1 Sample 2 

gel 1 gel1_is_cy2 gel1_control_cy3 gel1_drugA_cy5 

gel 2 gel2_is_cy2 gel2_control_cy3 gel2_drugA_cy5 

gel 3 gel3_is_cy2 gel3_drugB_cy3 gel3_drugC_cy5 

gel 4 gel4_is_cy2 gel4_drugB_cy3 gel4_drugC_cy5 

 

First click on 3 images that have been run on the same gel, then right click and select Add to new gelé The 
images will appear on the panel to the left.  
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If the gel naming convention is recognised then the internal 
standard image will be tagged automatically.  If not, then click on 
the icon to the right of the gel name to assign it.  
 
 
 
 
Tip: the selected images can also be ódrag ónô droppedô onto the Gels panel to create a new gel or to add 
them to an existing Gel 
 
For this tutorial there are 4 DIGE gels or multiplexes. 
 
Once you have assigned all 4 gels, move to the next stage in the workflow by clicking Section Complete. 
 
 
 

Stage 3: Reference Image Selection 

This stage in the analysis workflow allows you to review and select automatically or manually the most 
appropriate Reference Image to align all the images to.  
 
Note: on entering the Reference Image Selection stage the Reference image is automatically selected. 

 

In the DIGE format you are only offered the images which are set as Internal Standards, in this example the 
Cy2 images. 
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To manually select a Reference image click on the image in the list and then click Use as reference image. 
 
Note: you can set the Automatic selection of the Reference image running by clicking on the button on the 
bottom left of the application 
 
Here we will accept Gel4_is_cy2 as the automatically selected Reference image. 
 
 
Now move to the next stage in the workflow by clicking Section Complete. 
 

 

Stage 4: Licensing 

This stage in the analysis workflow will ONLY appear in the SameSpots workflow if you are using 
óUnlicensedô images to evaluate the software. 

 
For details on how to use Licensing go to Appendix 1 page 57 

 
 
 

Stage 5: Mask of Disinterest 

At this stage in the SameSpots workflow ómask(s)ô can be placed on the image to define areas to be 
excluded from the analysis (no spot detection is carried out in the ópinkô masked area(s)). 
 
For example: using the Edges tool (see below) a mask has been ódrawnô out on the image.  The pink area 
indicates the masked areas which are EXCLUDED from the analysis.  
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Tip: using the Rectangle and/or Ellipse tools as well, you can mask specific areas of the image which 
represent over expressed/saturated protein spots.  

 

For this tutorial we DO NOT require a mask so if you have placed any masks use the Undo on the top right 
to remove them. 

 

Now Click Section Complete. 

 

Stage 6: Alignment 

The Program Layout 

To familiarize you with Progenesis SameSpots Alignment, this section describes the various graphical 
features used in the alignment of the images.  

  

The experiment structure is displayed on the left of the screen in the Image 
panel based on the gel/multiplex information used in the setup described in 
Stage 2. 

 

 

 

The Alignment Image panel: shows the image that is currently being 
aligned in green, and the image it is being aligned to in magenta. 

 

D 

Alpha Blend display 
animates between 

current and 

reference images 

Current 
Focus 

Current 
Image 

(Green) 

Reference 
Image 

(Magenta) 

Added 
alignment 

Vector 

A B 

C 
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In a DIGE experiment alignment is a two stage process where each Sample image is aligned to its internal 
standard and each internal standard image is aligned to the overall Reference image. 

 

Vector Editing (Window A): is the main alignment area and shows the area outlined by the current focus 
rectangle as shown in Window C. The current image is displayed in green and the image it is being aligned 
to is displayed in magenta. This is where you can edit the alignment vectors. 

 

 

 

 

Transition (Window B): uses an alpha blend to animate between the current and reference images. Before 
the images are aligned, the spot appears to move back and forwards. When correctly aligned, they will 
appear to pulse. During the process of adding vectors, this view will change to show a zoomed view of the 
area being aligned to help accurate placement.  

Tip: When placing a manual vector the Alt key can be used to control the cursor movement. 

 

 

 

Whole Image (Window C): shows the focus for the other windows. When you click on the image the orange 
rectangle will move to the selected area. The focus can be moved systematically across the image using the 
left and right cursor keys. The focus grid size can also be altered using the controls in the bottom left of the 
screen or by dragging out an area. 

 

 

 

 

Checkerboard (Window D): shows a checkerboard view of the current image interleaved with the reference 
image. When the area is aligned the edges of the squares start to merge. 

 

 

 

The unique use of the alpha blend and checkerboard views helps to make highly accurate alignment of spot 
borders more obvious to the human eye. 

 

 

 
Tip: the icon on the right of each window title allows you to 
enlarge the window to full size to assist in viewing areas of the 
image. In this expanded view you can use the arrow keys on your 
keyboard to navigate around the image. Click the icon again to 
return to the 4 window view. 
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Fully automatic calculation of alignment vectors  

In many cases alignment can be completed automatically. In cases where images display ómarkedô positional 
shifts as a result of the capture procedures you may need to use the more manual approach described in 
Appendix 2 page 58. 

 

Tip: cropping images to approximately the same visible area in the QC stage can improve the performance 
of the Automatic Vector Generation.  

 

 

To begin vector placement click Automatic Alignment on the tool bar.  

 

 

 

 

The Automatic Alignment displays a list of all the images in the experiment. In this tutorial all the images 
require the generation of automatic alignment vectors except the chosen Reference Image.  

 

 

Press OK to generate automatic vectors for the selected images. A progress bar appears. 

   

 

On completion, the number of vectors will be updated on the image list and the vectors will appear (in blue) 
on the image. 
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When Progenesis SameSpots Alignment updates click on gel3_is_cy2 on the Images Panel and click Show  

Aligned to set the display as shown below.  

 

 

This shows the selected image (green) aligned with the reference image (magenta and showing Ref in the 
vectors column), using all the windows you can assess how well the alignment has worked. 

 

 

The automatically added vectors are shown in blue and if the manual approach was used the manually 
added vectors appear in red (not shown). 

 

 

If the alignment has worked well then in Windows A and C the grid lines should show minimal distortion, 
Window B will show spots pulsing slightly but with no movement of the spots. In the checkerboard view, 
window D, the grid lines should have faded and images will have merged. 

 

Tip: the Grid lines can be switched on/off using the View Menu next to the Automatic Alignment button  

 

 

C 

A 
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Review vectors in unaligned state 

To show the full effect of the manual and automatically generated vectors we can view the unaligned images 
by pressing Show Unaligned on the tool bar.  

 

This view helps you to see how well the images will be aligned. The flow of the vectors in Windows A and C 
indicates how the images will be aligned and also if the vectors flow in the same general direction then the 
alignment will work well.  

 

To restore the aligned view click Show Aligned on the tool bar. 

 

Tip: At this point, you should check the automatically placed (blue) vectors. This will be easier with a larger 
grid size. Make sure the grid size is set to 4 using the óFocus grid sizeô control at the bottom left of the 
window. Work from top down and advance the focus box using the arrow keys on the keyboard.  

 

In each square, you can, if required edit the vectors to improve the image alignment. In this example, the 
images should be aligned well. If any image has failed to align, see Appendix 2 (page 58) for instructions on 
manually assisted alignment. If you need to adjust the alignment vectors see Appendix 3 (page 61) for hints 
on editing.  

 

Tip: To indicate that alignment of gel3_is_cy2 is complete and ready for SameSpots Analysis click Include 
image in analysis located underneath the image list. Doing this places a tick against the current image on the 
Image list. Repeat for all the other images when you have completed review of this image. 

C 

A 
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Stage 7A: Filtering 

Now that you have reviewed your aligned images, you are now ready to analyse them with 
SameSpots.  Move to the next stage, Filtering, by either clicking on Section Complete 
(bottom right) or on Filtering on the workflow. 

 

The Detection parameters dialog opens allowing you to control the number of images that contribute to the 
spot detection pattern. 

 

The default is to use all the images in your data set. 

 

Tip: It may be appropriate only to detect spots that are present in a limited number of your images. In which 
case un-tick the images that you do NOT want to contribute to the spot detection pattern. 

 

Note: spots are still detected on the 'un-ticked' images; however, they do not contribute to the detection 
pattern. 

  

Tip: depending on image quality, a suggested minimum number of ticked images should include at least one 
member of each experimental condition.  

 

Tip: if your experiment contains images from different capture techniques such as protein and phospo-stain, 
or protein and immuno-blots it may be appropriate to use only the images from one capture process to 
generate the spot pattern.  

 

Press Detect to start the detection process. 

 

During the few minutes that the automatic analysis requires, a progress bar will appear telling you first that it 
is applying alignment to the images and then that it is Analysing. 
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On completion of analysis the Filtering page will open displaying the spot detection. If required you can 
remove spots based on position, area, normalised volume and combinations of these spot properties.  

 

There are 858 spots in the current spot pattern as shown on the Delete button. 

As an example of removing spots from the ódetected patternô delete some spots at the bottom of the image.  
Drag out an area on the image, the Inside selected area option becomes ticked.  All spots within and 
touching the mask will be selected, 54 spots as displayed on the Delete Matching spots button. 
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To change the selection criteria for the area try left clicking on a small spot and select Use this spotôs area 
(see below)  

 

This reduces the total selected spots in the area to 15 (see below) based on the new selection criteria shown 
to the left of the image. 

 

 

With the current filter active press the Delete 12 Matching Spots button, then Review normalisation by 
clicking on the button on the bottom left of the screen  

 

 

 

If you have filtered out a number of spots from the original detection pattern then the normalisation will 
update. 

 

 

 

The Review Normalisation page will open displaying plots for the normalisation of all the spots on each 
image. 
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Stage 7B: Reviewing Normalisation 

This page in the workflow does not allow you to alter the Normalisation of your data but provides you with 
individual views for each image showing the data points used in the calculation of the normalisation factor for 
the image. 

 

Normalisation factors are reported in the table to the left of the images. 

 

Calculation of Normalisation Factor: 

 

In the case of a DIGE experiment, the Internal standard 
image for each gel is used as the 'normalising image'.  

 

 

 

For each sample image, each blue dot shows the log of the 
volume ratio for a different spot (normalisation target 
volume/image volume). 

 

 

 

The spot details for individual spots can be viewed as you 
hold the cursor over the dots on the plot.  






























































































