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Introduction

This tutorial takes you through the complete analysis of a 6 gel 2D Same Stain experiment*
using the four key parts of our unique Prodigy SameSpots workflow. Specifically you will start
with image Quality Control, then Image alignment, followed by analysis that creates a list of
interesting spots and finally spot picking and reporting.

Prodigy SameSpots is an economical solution to the 2D analysis problems commonly faced
by occasional or low-throughput users, such as lack of reproducibility, labour intensive
protocols and low confidence in results. Using the powerful SameSpots approach enables
rapid and straightforward analysis of 2D experiments to give objective, reproducible protein
expression-change data in a convenient report format.

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 download@nonlinear.com

Benefits
e Speed
e  Obijectivity
o  Simplicity*

* this refers to the guided workflow and simple stats included

How can | analyse my own images using Prodigy SameSpots?

You can freely explore the quality of your images using Image QC and then licence your own
images using this evaluation copy of Prodigy SameSpots. Instructions on how to do this are
included in a section at the end of the tutorial document. Alternatively if you would like to arrange
a demonstration in your own laboratory contact download@nonlinear.com and we will help you.
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Workflow approach to 2D image analysis

Prodigy SameSpots adopts an intuitive 'Workflow’ approach to performing 2D analysis for ‘Single
Stain’ and DIGE image sets. The following tutorial describes the various stages of this work flow
(see below) focusing mainly on the stages from Alignment to Reporting.

Reference Image Mask Of Alignment
Image QC Selection Disinterest Alignment Review Prefiltering Group Setup View Results Spot Picking Report
J J J J J ) ‘ ‘ ) J
Stage Description Page
Image QC Image QC: Selection, review and manipulation (including 4-6
J Cropping) of Images for analysis.
\ 4
*) Reference Image Selection: Select image to align to. 7
A 4
Licensin
D . Licensing: available ONLY for unlicensed images (Appendix 1) 7
\ 4
) Mask of Disinterest: exclude areas from further analysis 8
\ 4
Augn)em Alignment: automatic and manual image alignment 9-12
A 4
= Alignment Review: editing of alignment 13-15
J
A 4
i~ Prefiltering: automatic analysis and filtering of spot detection 16-17
A 4
aroup setup Group Setup: defining one or more group set ups for analysed 18
aligned images
A 4
b j”‘“‘ View Results: review and validate results, edit spot detection, 19-24
Tag spot groups of interest and select spots for further analysis
\ 4
Spmi;m Spot Picking: setting up spot picking for selected spots 24-25
\ 4
— Report: generate a report on selected spots 25-26
J
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Restoring the Single Stain Prodigy SameSpots Tutorial

When you open Prodigy SameSpots click on the ‘tutorial experiment’ link.

« Prodigy SameSpots [=[E] =
File
Experiments
Open an existing experiment
| rr—— |
You currently have no You can restore create a new
Alternatively...
Create a new experiment
Import an archived experiment CESTITERE
Open the tutorial and restore the tutorial et aatains

This opens this tutorial document as a pdf and also opens the dialog box enabling you to create a
new folder to contain the SameSpots Tutorial.

Y
Browse For Folder @

Choose a folder to place the tutorial files

Ml Desktop
4[B! Andy.Borthwick
. AppData
r& Contacts
. Custorner Data
m Desktop
a f[ Documents
. _Andy

AndyRef
I . A_Prodigy Tuterial I -

[ Make New Folder ] [ OK ] I Cancel

[m | »

As an example we have created a new folder called ‘A_Prodigy Tutorial’ in the ‘Users’
‘Documents’ folder. Make sure this folder is current and click OK. A Restore Tutorial progress
bar appears and the image files for the Prodigy Tutorial are placed in this new folder.

Restoring tutorial
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The Experiment Dialog will appear with the details for the Prodigy SameSpots Tutorial already

entered

[®] New Experiment

|t e

Create a new experiment called

Prodigy SameSpots Tutorial
@ Single stain per gel

© DIGE with internal standards

Create

I Don't Create

Click Create to open the Image QC stage of the Prodigy SameSpots Workflow.

Stage 1: Review and Quality Control (QC) of image set for analysis

The Image QC module will open.

Locate your images using the Add images.. link, select all 6 image files.

< Prodigy Tutorial - Prodigy SameSpots [=[a] & ]
File
Reference Image _Miask OF Alignment
Image QC Selection Disinterest Alignment. Review Prefiltering Group Setup View Results Spot Picking Report.
) ) )
J : J J J J
Image Include?
+ Select images =
() [+ Procigy on Speed = [4][ searcn 2|
Favorite Links Lage Type
o Gel A1 Paint
IE| Documents =
Recentty Changed [ Gel_A2 Paint
(& Recently Change: % Gel A3 Paint
% Recent Places 9 GelB1 Paint
Bl Desktop W Gel_B2 Paint
8 Computer Mo Gel B3 Paint
B Pictures
B Music
B searches
Public
Folders I K P—— v
File name: "Gel_B3" 'Gel_AT""Gel_A2' "Gel A v [Image Fies (4ff, “4f. “gel. ", ~
+ Include image in anatysis
Cancel

X Don't include image in analysis.

4\ Rotate 90° clockwise

A Rotate 90° anticlackvrise

< Fip vertical

4 Fup horizontal

Dcrop

Jineert

Section Complete (3)

On loading, the selected images in your data set will be automatically examined by the Quality

control application

Examining images
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The Image QC will refresh reporting on your images.

+ Include image in analysis

X Don't include image in analysis

2\ Rotate 90° clockwise

4t Rotate 90° anticlockwise
<3 Flip vertical

A Fiip horizontal

Cicrop

Jinvert

No problems found

This image has passed the available quality control checks.

None of the automatic image quality checks found any problems with this image.
What were the results of the checks?
g No compression which could have altered the precision was used.
The image is not saturated
The image is greyscale.
The intensity level data has a bit depth greater than 8.
33.76 % of the available dynamic range is in use.

16.71 % of the available intensity levels are in use.

RS

%) Prodigy Tutorial - Prodigy SameSpots (=] & s
File
Reference Image Mask Of Alignment
Image QC Selection Disinterest Alignment Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report
¥ ) ) ) ) ) ) ) )
ik No problems found :
Image Include?
Gel_AL Gel_A2 Gel_a3 Gel_B1
No problems found
Gel_A1 % . ‘
Gel_A2 v AT & 1 ¥
—— - - .
Gel A3 WS~y <4 o 4 P 44—, i .
Gel_B1 \ . ity ¥
Gel B2 £ ﬂ"'" o . " b, "'.', e d
* L . £ -4
Gel_B3 >y oy - y e
¢ .. Cw .
.
cel_B2 celes
" e : oy
J ~ + 1 1 Y
S A : S A -y
. Y e b Yo
R o Y . i i o
e

Section Complete ()

The experiment used in this tutorial explores changes in protein expression between two Groups
(A and B) where each group has 3 replicates.

Gel No. Group A Group B
gel 1 Gel_A1 Gel_B1
gel 2 Gel_A2 Gel_B2
gel 3 Gel_A3 Gel_B3

When you Add the 6 images from the restored tutorial folder into Image QC the image summary
updates to report on the image properties, in this case all 6 images have passed the automatic

QC tests.

Note: tools to correct image orientation are provided as well as a cropping facility activated by
double clicking on any of the images.

To select the Reference image, click on Section Complete to move to the next stage.
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Stage 2: Reference Image Selection

This stage in the analysis workflow allows you to review and select the most appropriate
Reference Image to align all the images to, in your data set.

For this tutorial set select image Gel_A1l.

. Prodigy Tutorial - Prodigy SameSpots [E=EEN )

Eile

Reference Image  Mask OF Alignment
image QC Selection Disinterest Alignment Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report

J J J ) J J J J J J
Choose reference image

The reference image will be used when aligning each of = o * - - - -
the images in your experiment.

Choosing a good reference image wil help during the
alignment stage. Idealy, the reference image should
show a clear and representative spot pattern, and
have a minimum of distortion.

For experiments such as time series or dose response,

choosing the middie point tends to give the best . -
results. & 0~°
.. o
Image Reference »
. w P -

Gel_A1 ’ .
GelA2 3 9

v «® \ »
Gel_A3 § ‘e >
Gel B 5 '.‘
Gel B2

»
Gel B3 >
»

Use as reference image

| Section Complete @)7

To select a Reference image either click on the image in the list and then click Use as reference
image or double click on the image in the list.

Now move to the next stage in the workflow by clicking Section Complete.

Stage 3: Licensing

This stage in the analysis workflow will ONLY appear in the SameSpots workflow if you are
evaluating the software on your own images.

For details on how to use Licensing go to Appendix 1 (page 27)
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Stage 4: Mask of Disinterest

At this stage in the SameSpots workflow ‘mask(s)’ can be placed on the image to define areas to
be excluded from the analysis (no spot detection is carried out in the masked area).

For example: using the Edges tool (see below) a mask has been ‘drawn’ out on the image. The
pink area indicates the masked areas and is EXCLUDED from the analysis.

%) Prodigy Tutorial - Prodigy SameSpots [E=IEN )
Eile
Reference Image  Mask Of Alignment
image QC Selection  Disinterest  Alignment Review Prefitering GroupSetup  ViewResults  Spot Picking Report
Masking | [ Edges. Ilnnecumgg Hompse H g select ] X Detete ™ Redo
Draw a mask over areas of your image that you want to be " ae > — =

ignored during analysis. Common areas to ignore are:

« Edges of your gel
« Saturated regions of your gel
« Damaged areas of your gel

| Section Complete ()

Note: using the Rectangle and/or Ellipse tools you can mask specific areas of the image which
represent over expressed/saturated protein spots

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

Now Click Section Complete
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Stage 5: Alignment
Prodigy SameSpots Alignment will open with only the 6 images listed on the Image list.

) Pty Tooril Py Samsoes SEI==)

File
Reference Image Mask Of
Image QC Selection

J J Jd

To correct distortions between your gels they need to be
aligned before performing spot detection.

To align your images, add alignment vectors by clicking and
dragging on the main image view.

Disinterest Alignment

Contrast: |_|
O CJ O

. ; Aignment target &5 Image being aigned Section Complete )

Prefiltering  GroupSetup  ViewResults  Spot Picking Report

J J J J J
Reject vector Add vector 1 of 21

The first image to be aligned is highlighted in green. The Reference image is highlighted in
magenta. The main image view displays the region of the image highlighted in orange as shown
on the ‘thumbnail’ of the full image, bottom left of the display.

You will add a total of 21 vectors to each image being aligned.

In the main image view (section A shown below) first click and drag a green spot over it's
corresponding magenta spot of the Reference image and the image to align locally (section B
show n below).

Reference
Image
(Magenta)

Current
Image
(Green)
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While holding down the left mouse button a Red circle with white cross hairs will appear, if it
appears correct then release the left mouse button. If it appears incorrect then, while still
holding down the left button, drag the green spot over the correct magenta spot, when the lock

appears again release the mouse button.

You will now be asked to ‘Accept or Reject’ the vector you have just added.

oY

" Accept vector

X Reject vector

Skip area

o T

" Accept vector t

X Reject vector

Skip area

o ¢

vy

If you click Reject vector then the image will jump’ back and look the same as in A (previous

page), now try placing the vector again.

+ Prodigy Tutorial - Prodigy SameSpots e —

e
Refererce Image Mask Of Alignment
e
J J J J J ) J) ) J

To correct distortions between your gets they need to be

sccept vector
‘abgned before performing spot detection.

To align your images, aad asgnment vectors by cicking and
draggg on the main image view.

e e vectos
BV v .y
Gel A2
o 5
can o
o
o

Show asgnment

° W O et S wgment target. J 1mage beiog aigned

Report
J

cn e
o .
.
.
i Y
i)
- "“ -

If you click Accept vector then the main image view will update to the next focus area as shown

above ready for you to add the next vector.

10
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If you are unable to make a definite decision on the positioning of the
vector then right click on the view for the third option ‘Skip’ This
allows you to move on to the next view without adding a vector,
however, you will still have to add a total 21 vectors to the image
before moving to the next image.

Note: the ‘thumbnail’ will also display an alignment grid which updates with the addition of each
vector. Also vector count increases in the Image list for the image being aligned.

Note: the focus area moves automatically on the addition of each vector from a large single
central area through the four quadrants to 16 segments as shown on the thumbnail

Now Add and Accept the next vector in this region.

Then repeat this process for the remaining regions of the image until you have added all 21
vectors.

The next image will appear, continue with vector addition until all the images have 21 vectors.

On addition of the 21 vector to the final image it should look similar to below.

Contrast:

7] Show alignment
animation

« | Prodigy Tutorial - Prodigy SameSpots ==

File

Reference Image Mask Of Alignment
Image QC Disinterest Aignment Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report
J J J J J y ) J

[ 1mage Include?  Vectors [ Accept vector ] [ Reject vector ] skiparea | Accept this vector to move forward
Gel A1 v Ref
Gel_A2 v 2 e
Gel_A3 v 21 .
Gel_B1 v 21
Gel_B2 v 2
Gel_B3 21

% Aignment target & Image being aligned

Section Complete )

11
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When you accept the addition of the last vector on the final image a progress bar will appear
indicating that SameSpots is Calculating automatic vectors.

« Prodigy Tutorial - Prodigy SameSpots [=[@] =]

Eile

Reference Image _ Mask O Alignment
Image QC election Disinterest Aignment Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report
) ) ) ) )

WEE I T TR A S Accept vestor Rejest vector Skip area IAH vectors added. Aligning and analysing |

aligned before performing spot detection.

To align your images, ad alignment vectors by clicking and
dragging on the main image view.

Image Include?  Vectors
Gel_A1
Gelw2
Gel_A3
Gel_B1

SNANEVENENEN

GelB2
Gel_B3

Calculating automatic vectors for Gel_A3

Contrast:
Show alignment s .
e ® =] = 3 Mignment target 35 Image being aigned Section Complete ()

@ © © animation

When the calculation of the Auto vectors is complete SameSpots will open in the next section,
Alignment Review.

12
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Stage 6: Alignment Review

In the initial stage of alignment you placed 21 manual vectors (RED) on the spots of the image to
be aligned to the reference. Using these as a starting point SameSpots has generated the
Automatic vectors (BLUE) for each image alignment as shown below in the Alignment Review
stage as it opens.

. Prodigy Tutorial - Prodigy SameSpots (=] E

Eile

Reference Image _ Mask Of Alignment
Image QC Selection Disinterest Alignment. Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report

J J J J J J J
Review Alignment

After alignment, you should review your gels to

find and fix any incorrect alignment before e
e s 3
You can step through the areas of your gels O
using the buttons below, and correct any | O
alignment problems by removing or adding | ©)
alignment vectors. (S
Once you are happy with the alignment in each P
ares, click Section Complete to move to the ‘G
next section. 4
< Previous | Next > ] o
______ Zom] (@)
Gels3
a -
Size: ‘
Contrast: '
e[Tol e : ol

o Ok

& Alignment target & 1mage being aligned () Manually added vector () Automatically added vector Section Complete ‘

The software presents you with a montage view of the area highlighted (in blue) on the Image
thumbnail (left of display) for all the images being aligned

Differences occur either through misalignment of the images or as a result of actual biological
differences. Localised distortion of the ‘Alignment grid’ combined with the Green and Magenta
spots appearing misaligned indicates incorrect vector placement See below for images B2 and
B3.

GelB3

e
b S

13
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Biological differences are usually consistant within a group and show little or no localised
distortion of the alignment grid (see example below)

GelA2 GelA3 GelB1

P

| 920 2 d

GelB2 GelB3

° sedt @

Comment: the montage view allows you to correct misalignment consistantly across all of the
images in your data set.

Incorrect alignment appears, on any given montage, as either a local distortion in the alignment
grid or a clear visual misalignment of the green and magenta spots.

For example on the previous page Gels: A2, A3, and B3 appear to show missalignment of a
central spot. To correct this try removing and adding one or more vectors in the region of the
distortion.

To remove a vector Right click on it a Delete dialog appears

14
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As you remove each vector the alignment changes

To add a new manual vector, click on and drag the green spot over
the magenta spot then release it.

When you release the mouse button the new (RED) vector will appear
and the alignment will change.

Repeat this for each misaligned spot on the montage view

) Prodiay Tudoaal - Prodiay Sendipat Py~
“&E:—'»" Prefitering Group Setup View Resutts Spot Picking HRegert
o F) ) ) ) )
R = _
e ® § T
o)
@] o ©
@]
g o Joo '
- ® .5 @
- e OO P oo 0@ i
= 0] O
o o @ @ ) €] o
;3,:,'. o Sdoomn | o Ol 0@ 0 oG s
g -
-
: o)
o) 4
& Yo §
o ~Sulk O0& o @‘ (OF Y

& siorment targer B Image being aigned () Manually added vector () Automaticaly sdéed vector

When you have reviewed through all areas of the image and corrected spots showing
misalignment, click Section Complete to move to the next stage in the Workflow.

15
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Stage 7: Prefiltering

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

Prefiltering

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 secondly that it is Analysing them.

Applying alignment to Gel_C2.

—>

Analyzing,..

P

On completion of analysis the Prefiltering stage will open displaying the spot detection. If required

you can remove spots based on position, area, normalised volume and combinations of these

spot properties.

To delete spots at the top of the image drag out an area as shown. All spots within and touching

the mask will be selected, 95 spots in total as displayed to the left.

+ Prodigy Tutorial - Prodigy SameSpots

Eile

Filter spots.

below.

« Spots in damaged areas

« Spots on the edge of the gel
bed)

Selection criteria:

[ spotarea (o= ||

Inside selected area

Spots matching al criteria: 95
Delete selected spots

You can fiiter out spots that you do not wish to
include in your analysis by using the criteria

‘The types of spots to filter out may include:

« Spots outside of the ge (e.g. on the scanner

] Average norm. vol. |-

¥) Undo

Prefiltering  Group Setup.

J

(S e

View Results

J

Report

s&ﬁ

'

o> ® .i..'

Section Complete ()

To change the selection criteria for the selected area try left clicking on a small spot and select
Use this spot’s area (see below)

16
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This will reduce the total selected spots in the area to 18 (see below) based on the new selection
criteria shown to the left of the image

Filter spots

You can filter cut spots that you de not wish to
include in your analysis by using the criteria
below.

The types of spots to filter cut may include:

+ Spots in damaged areas

+ Spots on the edge of the gel

» Spots outside of the gel (e.g. on the scanner
bed)

Selection criteria:

[ Average norm. val. | .-

[V] spotarea .= o | 119

Inside selected area

Spots matching all criteria: 18

Delete selected spots

For this tutorial we DO NOT need to prefilter the spot detection so undo any filtering you have
performed by using clicking Undo, located above the image.

Note: if the filter has not been applied it can be removed by un-ticking the boxes in the selection

criteria (see above).

To move to the next stage in the workflow click Section Complete.

17
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Stage 8: Group Setup for Analysed Images

At this stage in the workflow you can setup the grouping of your data.

For this example, group the analysed images to reflect the Biological groupings in the original
study. This tutorial contains 2 groups: Group A and Group B.

On completion of the Prefiltering the Group Setup stage will open.

+ | Prodigy Tutorial - Prodigy SameSpots

o B e

Eile
Reference Image _ Mask Of
Image QC Selection Disinterest

J J J

Groups

Alignment

Group A

GelLA3

Add group...

Gel A1 Ren
Gel_A2 Remove

Alignment

Review Prefiltering

Group Setup

Images [ addseectedimagestocrop | <] £
e Add to new group ..

+ | GroupA

EE T e
-“T- s s R J: e
iy ¥ s L
Sl A e i (S
g .JV-'* o

ViewResults  Spot Picking
)

. i ."'o;o‘ -y

3o

Report

)

-
-

»
’

| Section Complete ()

In this step we will group the analysed aligned images to reflect the Biological groupings in the
original study. This tutorial example contains 2 groups: A and B.

Creating a group

1. Select the images in a group (based on names at top of image) by clicking on the
required images (Highlighted as above)

2. Press the ‘black triangle’ next to the Add Selected Images to Group button on the

main toolbar.

°©o o M w

Select Add to new group... from the drop down menu.

A new group will appear in the Groups pane on the left panel

Repeat steps 1 to 5 until all the images are grouped.

Rename the group by over typing the new group name (e.g. Group B)

To view the results based on the groups you have created click on Section Complete on the
bottom right of the application window

18
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Stage 9: Validation, review and editing of results

The purpose of this stage in the Workflow is to review the statistically ranked list of spots, for the
current Group Setup using the visual tools provided and edit spots as required.

+ ' Prodigy Tutorial - Prodigy SameSpots =B
File
Reference Image _ Mask Of Alignment
Image QC Selection Disinterest Alignment Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report
Review Spots
sk L»@s«ct ]lfpsuil HOMerge HO_Ddete ] O, Add ] ¥) Undo (4 Redo
Rank Anova(p) Fold Include?  Notes
1 0.00704 12 X K 631 | oAy
2 6.95E-06 8.4 v la] ID: 416 ',
3 000141 82 v &l 10:337 .
4 0.00145 7y v &l 1D:476 y ‘
5 239605 7.2 v ] 1D:345 . '
6 0.000508 7 v la] 10:334
7 0000222 6.7 X &35z -
8 0.00399 5.7 X [ i:628 B .
9 0.00222 5.6 X . .
10 00344 55 X
1 000108 53 v B
12 0.00155 5 v -
13 0.000546 4.9 v ] 1: 606
14 0.00616 4.7 v &l 10:127 |
15 000168 4.7 X [ 10:583
16 0.0474 4.5 X k&l o193 @
17 0.000552 4.3 v ] 10: 205 . ¢
18 00222 42 X &l o617 ‘
19 000571 44 v [ ID: 636 .
20 000101 39 v ] 10:218
4 Anan an s 1. 22,
+ Include spot in results 29 marked Expression Profile | spot Details |
X Don't include spot in resuits 21 marked
2D Montage ’730mmtage lemage“ "
E
[F7] Show all outtines C 3
3
[7] Mutipie columns per group E
5
Contrast: gl
® ol
Montage size: Group A Group B
®
Section Complete ()

Window A: is a Ranked view of the spots based on the p
value for the one way Anova analysis of the specified sample
groups, then by maximum Fold change, based on the spots
normalised volume, across the groups being compared.

To include this spot in the selection for the next section of the
analysis, click on the Include spot in results button at the
bottom of the table. On clicking the button it will move on to the
next spot on the list

To select a group of spots drag out a selection on the table
and click on the Include spots in results button.

Review Spots

| Rank Anova (p) Fold Include? MNotes =
1 0.00704 12 X e 1D:e3 B
2 6.95E-06 8.4 v o] ID: 416

3 000141 8.2 v ] 1D:337

4 0.00145 7.3 v ] 1D:478

5 2.39E-05 7.2 e [l 1D:345

6 0.000508 7 v o] 1D: 334

7 0.000222 6.7 Xl m:3m2 A

| + Include spat in results 29 marked
% Don't include spot in results 21 marked

19
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Window B: displays either a montage view of the images focused on the current spot in either 2D
or 3D or a Full Image view displaying highlighted spots. When showing 3D the number of images
is controlled using the Select Images... link and the orientation and size is controlled by holding
down either the left or right mouse button and dragging the mouse accordingly on the window.

+ | Prodigy Tutorial - Prodigy SameSpots =l E
File
Reference Image  Mask OF Alignment.
image QC Selection Disinterest Atignment Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report
J J J J J
Review Spots
Group A Group B
| Rank  Anova(p)  Foid Include?  Notes
1 0.00704 12 X ] 631
2 6.956-06 8.4 v ] 1D:416
3 000141 82 v i 10:337
4 0.00145 7.3 v Ll 1D: 476
5 239605 72 v il 10:345
6 0.000508 7 v ] 1D:334
7 0000222 67 X & o:ss2
8 0.00399 5.7 X k] 0:628
9 000222 56 X e
10 00344 55 X o633
1 0.00108 5.3 v ul 1D:634
12 0.00155 5 v &l 10:610
13 0.000546 4.9 v & 10: 606
14 0.00616 47 v [l 102127
15 0.00168 47 X ] 10:583
16 0.0474 45 Xl o:193
17 0.000552 43 v i 10:205
18 oo 42 X &l o:er7
19 0.00571 4.1 v &l 1D: 686
20 0.00101 3.9 v &l D218
2 00413 38 X & wo:ont
2 o0ws 37 Xl 10:608
23 0.00844 3.6 X &l o797
24 0.000332 3.6 v la 1D:353
+ Include spot in results 29
X Don't include spot in resuts
[20 Montage | 30 Hontage | Fu image] .
Show al outtines C é
[7] Rotate :é
n E
Peak scale: %) 2|
[7] Contour map:
4.9(27.122:000)
Group A Growp &
Select images... I
Section Complete ()

Window C: the Display tabs control which view appears in the Window B and allows you to
change the contrast, size and appearance of the montage or Appearance of the full image. To
see all the spot outlines tick the show all outlines on the 3D tab above.

The Full image allows you to view the location of all the highlighted spots in the Review table.
The spot ID and any annotations in the Notes field can also be displayed when Show notes field

is ticked.
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+ Prodigy Tutorial - Prodigy SameSpots
File
Reference Image  Mask Of Alignment
image QC Selection Disinterest Alignment. Review Prefiltering  Group Setup
Review Spots
e

[ Rank nova (o) Fae Include?  Notes =
1 000704 12 X ] D63t ]
2 6.95E-06 8.4 v u] ID:416

3 0.00141 8.2 v lal 1D:337

4 ooot45 73 v \u] 1D:476

5 23905 7.2 v ] 1D:345

6 0.000508 7 v lo] ID:334

7 0000222 67 X ] 10352

8 0.00399 5.7 X o] ID:628

9 0.00222 5.6 Xl 1D:629

10 0.0344 5.5 X e ID:633

" 0.00108 5.3 v o] ID:634

12 000155 5 v s 1D:610

13 0.000546 4.9 v lu] 1D: 606

14 0.00616 4.7 v bl ID:127

15 0.00168 4.7 X  1o:583

16 00474 45 X ko193

17 0.000552 4.3 v & 10:205

18 oom 42 X o617

19 0.00571 4.1 v ] 1D:686

20 0.00101 3.9 v &l 0:218

21 0.0413 3.8 X i mon

22 0.0275 37 X lal 0:608

23 0.00844 3.6 X ] o797

24 0.000332 3.6 v &l 10:353 o

+ Include spot in resuits 29 marked

X Don't include spot in results 21 marked
20 Montage | 30 Montage | Full Image

7] Show at outtines

[7] Show masked areas

Show notes field

Contrast:

clcloNl

View Results

Spot Picking

(% |

_Sectw' n Complete ()

nonlinear

Window D: shows the Expression Profile and Spot Details for the current spot based on the
average normalised volume for the groups. The error is shown as +/- 3 standard deviations.

Window E: shows where the current spot is
on the image. To change the current
location, hold down the left mouse button in
the blue square and drag it to a new location.
A zoomed view will appear with crosshairs
shown in red allowing accurate positioning.

Note: doing this updates the focus of all the
other windows.
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Editing of spots in the View Results stage

As an example of using the editing tools, located at the top of the montage in 2D display mode,
we will split the spot currently ranked at 17 in the Review Spots list, (actual ranking may vary

depending on manual or automatic alignment vector generation).

- Prodigy Tuterial - Predigy SameSpots

15 0.00168 4.7 X ] 1D:s83 ‘

16 0.0474 4.5 X o9 ‘ -

17 0000552 43 v o] ID:205 . ¥ .
.

18 00m 42 X & e
o] 1D: 638

ol 218 il “ | - ‘ ‘
+ Include spot in resuits 29 marked Expression Profile | Spot Details

19 0.00571 4

A

0 000101 3.9

File
Reference Image Mask OF Alignment.
Image QC Selection Disinterest Alignment Review Prefiltering  GroupSetup  ViewResults  Spot Ficking Report
J J J J J J J J J

Ry Shoty [@ Select. ] [ > spiit ] [oMe.ge ] [o, Delete l [ O, Add ] ) Undo 4 Redo

Rank Anova (p) Fold Include?  Notes o
1 0.00704 12 Xl ezt = laroup 2. o
2 6.95E-06 8.4 v la] 1D: 416
3 000141 82 e &l 1b:337 M - .
4 000145 73 v ] 1:476 . o .
5 39605 T2 v lal 10:345
6 0000508 7 v ] 1D:334 ‘ ' 0] ™
7 0002 67 X L] o:asm @ - @ @ O
5 oo 57 X Ll mies ‘ ! » “ 4 N
9 0.00222 5.6 Xl Die29 ' . ']
10 0034 55 X i s
0 oeme w v Lme o S R as 8.
12 oomss s v ] 10:s10 o
13 0.000546 4.9 v lal 1D: 606 - .
14 000616 47 + &l 0: 127

X Don't include spot in resuts. 21 marked

20 Montage |30 Montage | Ful image N L)

[ Show all outtines

Multiple columns per group

Contrast:

Log normal ised volum:

ol 535020 73

Montage size: Group A Group 8

) -
- = Section Complete (3)

Splitting a spot
1. Select spot 17 from the Review Spots table (Highlighted as above)

2. Select the split tool from the edit tools (see below).

O, Add | ) Undo ™ Redo

l»@*‘“l “l(DSw‘t ]Ilonerge HO_Detete ]

Group A Group B

= e 9 y 4%\
? o " 3 &DO,‘E' Sk
I—— Sa D an 8.

» »

L 4 5
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3. Click on the centre of one of the spots in the first image of the Group B, the cursor will
change as shown below, then release and drag to reposition the split axis.

4.  When satisfied with the positioning of the axis of splitting, click a second time. The spot
will split and the table will display the new values for each new spot. Note: n/a appears
in red in the rank column against each half of the split spot.

R ewienot %I I g Select I l > split ] IQN‘erge ] lO, Delete ] Oy Add ] [ ) Undo ] ¥ Redo

Rank Anova(p) Fold Include?  Motes -

1 0.00708 12 Xl D:e3t — [—

z 6.84E-06 8.4 v &l 1416

3 00014 8.2 v &l 10:337

4 o047 73 v k] 1D:476 ® - '

. .

5 242805 7.1 v ] 1D:345

6 0.000519 7 v fal 1D:334

7 0.000224 6.7 Xl D:3sz ‘ @ P . @ ’ @ . )
8 000405 56 X &l ez | e

9 0.00224 5.6 X L] p:e29 . ! t .
10 00347 55 X Ll e ’ ‘ ’

11 0.00106 5.3 e ] ID:634 — s, —— = - DI SS— - -
12 0.00154 5 v &l 1D:s10

13 0.000546 4.9 v k] 1506 ¢ "

14 000608 47 v &l 1: 127 o

15 0.0017 47 X L] Dsses

16 0.0471 4.5 X | ip: 193 ' @ - La

nfa  0.0205 2.4 la] elD:

nfa  0.000259 5.8 la] elD: 001 ’ .

18 0.0219 42 X k] D17 '

19 0.0058 41 v la] 1D: 686 il A o A ol e —1

5. To re-rank the new spots click on recalculate ranking at top of the table.

Review Spots

[.@Setecl quspm ][DMerge Ho,mme ] O, Add ] [-f)umu I (4 Redo
Rank Anova (p) Fold Include?  Notes
0.00708 12 X lal Dze3 laroup A Group &
6.84E-06 8.4 & 1D: 416 o
-

0.0014 8.2 1D: 337
&l - .
& ID:476

1
2

3

4 0.00147 7.3

5 242605 7.1 [l 1D:345
6

7

3

9

AN NI NELN

.
0.000519 7 k] 1Dz 334 ‘ éj - . C!j , 3
0.000224 6.7 X L] p:352 . . @t. 4 CJ *

0.000259 5.8 la] elD: 001 I

0.00405 5.6 Xl ID:628 ' . ’
10 0.00224 5.6 X [ D629
1 00347 55 X ] D3 - “ .‘ ‘* - ‘ - o
12 0.00106 5.3 4 ] 1D: 634 .
13 000154 5 v &l 1D: 810 . .
14 0.000546 4.9 v k] 1: 506
15 0.00608 47 v &l 1127 ‘ -
16 00017 47 X L] o:sa3 @ C:j
17 0.0471 45 X k] o193 s ‘
18 00219 42 X e17

19 0.0058 a1

f
5 v lo] ID:638
20 0.00101 3.9 v ] ID:218 “ . . ‘ “

6. If you are not satisfied with the splitting axis use the undo function and retry.

Note: in this example the re-ranked spots have appeared at positions 8 and 72 in the list and are
currently unselected.
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The other tools: merge, delete and add behave in a similar fashion and their use can be
combined to achieve the desired editing of the selected spot.

& 0.000519 7 e k| 1D:334
Note: in the Notes field of the Ranked table the 7 0.000224 6.7 X k] i3
‘Edited’ spots ID has been renumbered and an ‘e’ 8  0.000259 5.8 LJ €lD: 001
signifying that this spots is a result of an edit has been | ¢ j00a05 5.6 X L ID:628
e}dded. You can edit this as required in the Notes 0 o004 e % Wl 06
field.

11 0.0347 5.5 X ij 1D 633

Now review the ranked list and select (include for further analysis) the first 15 ranked spots that
show an increased expression in Group A compared to Group B. They should have an Anova p
value of less than 0.05 and a fold change of 2 or greater.

Stage 10: Spot picking

At this stage in the Workflow you can set up manual spot picking to pick off one of the gels in the
experiment.

Using the first 15 ranked spots (selected in previous section) that demonstrate an increased
expression under Group A (selected in previous section) as example of spots to pick. Therefore
the original image in the experiment which corresponds to a Group A sample is used as the
picking gel image.

+) Prodigy Tutorial - Prodigy SameSpots [E=E)
File
Reference Image _ Mask Of Alignment
image QC Selection Disinterest Alignment Review Prefiltering  GroupSetup  ViewResults  Spot Picking Report
Choose a Picking Image |Choose an image from the experiment |
Gel_A1 Gel_A2 Gel_A3
= : - 3 . pe
= i~ = .-
RO te - W . *
o e e P »
! . -1 Y . e
——_Qm“""', - < i 2an S DU s
o R s AT -
— . :
Gel_B1 Gel_B2 Gel_B3
". 2 . ,—.-- '-‘ ‘. .4 ) - : w' .
95 S Ay & 5.4
. AR A . e .
Bt Y o R
v * “ w ! * .
.
Section Complete )

In this case click on A2 to select this gel.

Click Section Complete to move to view the picking image with selected spots
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The view will display all the spots to be picked. This image can be saved and/or printed.

=&

Alignment
Review

J

View Results

J

Prefiltering  Group Setup Spot Picking Report

J

« | Prodigy Tutorial - Prodigy SameSpots
Eile
Reference Image K Of
Image QC Selection Disinterest Alignment
J J J
Spots to pick
Rank  MNotes
2 s 1D:416
4 ] 10:476
5 &l 10:345
6 fal 1D:334
8 ] emn: 001
12 ul 10:634
13 &l 10:610
14 k] 10: 606
19 ] 10:686
25 k] 10:519
30 k] 1D: 409
38 l 10:545
43 ] 10:380
45 Kl :672
4 &l 10:397
q =
Contrast:
©® o |

| Section Complete ()

Click Section Complete to move to the Report stage.

Stage 12: Reporting

The Report Design stage allows you to select what views you want to include in a report based
on the list of currently selected spots.

«) Prodigy Tutorial - Prodigy SameSpots [=[E] =]
Eile
Reference lmage Mask 0F Alignment
Image ac election Disinterest Alignment i Prefiltering GroupSetwp  ViewResults  Spot Picking, Report
Spots Report Design
Rank  Anova(p) | Fold | Report Motes
2 68380006 8.4 [l D:416 | Title  Prodigy Tutorial
2 oom 73 ] 0: 476
5 24170005 7.1 o] 1D: 345 | Select the sections you wish to include in your report:
6 SATe0M 7.0 al 10: 334 A seterence imaee
s 1590004 58 u eiD: 001
Incifes the reference image and outlines of the spots included in the report, annotated with either the spot Ranks or Notes

© oo 53 s 3
[ER ) 50 L] D:s10

Annotate the image with:
1 5Ase004 49 [a] 1D 608 " < ['s] Select images to include in report ==
19 0.006 at la] ID: 636 © Rank. A
3 oase0ss 35 ] :s19 © Notes Group A Group B 2
E ) 34 o] 0z 409
B 008 3.0 o] D:545 N rosriment desien s =
@ 000 28 lu I0: 3830 oottt o
P 25 S| | Gl " L
6 oo 28 Jieso7 | | meifaesa tabie containing 2 summayof i o thespots you nave seec

Notes

Normalised Volumes + = v

~ |7 spot cetaits na J; e
Reports the full details of every spot you have selected for inclusion. Und| - F AL AT ] -

Cangel

Image montags

Expression profile:

Select images|
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You can also control which images are displayed in the report montage views.

Click Create Report to generate the report.

Prodigy Tutorial

Experiment: Prodigy Tutorial

Report created: 07/04/2008 12:49:38

Reference image

25 |9.1e3e005 | 15

1 o.002| 1.4

® o.0i8| 10

o.005| 28

o.008 | 2.8

10: 519

1D: 409

1D: 545

1D: 380

10: 672

282247, 92

2927700538

553249035

2009081542

27703182

££2764.085

865359.934

185750.380

716238.954

394384.570

4% o.016| 28

10: 397

1802553341

47243.923

Pesition (825, 377)
Motes ID: 416

b -
Rank | Anova (p) | Fold | Notes I a 3
- - -
2 y.:-.mm‘ 8.4 |10: 16
Fuguamesen
~
.\\
—
Pesition (311, 439)
Motes [D: 476
Sroug A Srouc B

Scroll down to view details for each spot and montage of selected images. The report is printable

and/or can be saved.

The report can be used to display, export, publish and share your findings

Congratulations you have completed the Prodigy SameSpots Tutorial.

The experiment can be saved and closed using the File menu on the top left of the application.

An archive can also be created by right clicking on the experiment in the Experiments view.
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Appendix 1: Licensing images (Stage 3)

When setting up a New experiment if you are using an un-licensed version of Prodigy
SameSpots then the licensing page will open after Reference Image Selection

Reference Image Mask Of
Image QC Selection Licensing Disinterest Alignment
) )
J . J J .

If you already have a programmed dongle attached to your machine then the following
License Images page will not appear.

To use this page to License your images you must first either obtain an ‘Evaluation’ License
Code from a Nonlinear Sales Person or purchase a license code directly from Nonlinear.

Each code will allow you to license a set number of images.

From the example the images you wish to License will be listed as shown below.

« | My Images - Prodigy SameSpots =RACE X
File
Refarence Image Mask 0F Alignment
Image QC Selection Licenzing Dizinteres: Alignment. Review Prafiltaring Group Setup View Recults Szot Picking Repart
J J J J ) ) ) ) J) J J
Dongle | License Images |
This installation is currently restricted to
| licensed images onl Image name Licence Licence
analyse g Iy state this image
To license your images. you need an CAUsers‘andy borthwick\Desktop' Test\Gel_Atf Unlicensed
evaluation licence code which can be C:\Users\andy borthwick\Desktop\ Test"Gel_B tif Unlicensed
obtained from a sales representative. CUsers'andy borthwick\Desktop'\Test\Gel_C tif Unlicensed
Once licensed. yourimages can be CAUsers'andy borthwiclk\DesktopTestGel_D tif Unlicensed
analysed on any installation ofthe
software. The licence is automatically
included when archiving an experiment.
If your images have been licensed on
another computer, click here to make the
licences available on this computer.
If you have one, you can open a licence
file to install
If you have just installed a dongle, click
here
Image licence code:  XAKKIGEK 0] Use Licence Code
Section Complete ()

To activate license(s) for the selected images enter the code in the space provided and click Use
License code.
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A message confirming successful installation of your image licenses will appear.

Installation complete | |

|0 Successfully installed licences for Prodigy SameSpots.

Click OK, the view will update the display to show that the images are now licensed

+ My Images - Prodigy SameSpots = | 5 |
FEile
Ference Image Mazk OF Alignment
Image QC Selection Licensing Disinterest Alignment Review Brefiltering Group Setup  ¥iew Results  Spat Picking Repart
J * J ) ) ) ) J J J
- License Images
This installation is currently restricted to
" . Licence Licence
analyse licensed images only. Image name state this image
Tolicense your images, you need an CA\Users\andy borthwick \Desktop\Test"Gel_Atf Licensed [
evaluation licence code which can be Ci\Users'andy borthwick\Desktop'\Test\Gel_B tif Licensed [
obtained from a sales representative C\Users'andy borthwick\Desktop' Test'Gel_C Licensed 0
Once licensed, yourimages can be C:A\Users\andy borthwick \Desktop'\ Test\Gel_D tf Licensed [

analysed on any installation ofthe
software. The licence is automatically
included when archiving an experiment

If you have just installed a dongle, click
here

Image licence code:  XOOHOOOOOMI0] Use Licence Code
| Section Complete )

Click Section Complete and Mask of Disinterest will open.

Appendix 2: Adding images to an existing experiment

To add additional images to an experiment that has already been analysed, and perform
SameSpots analysis on the new images you must return to Image QC.

Click on ImageQC on the workflow

Reference Image Mask Of Alignment
Image QC Selection Dizinterest Alignment Review Prefiltering Group Setup View Results Spot Picking Report

J J ‘ ) ) ) ) ) J J)

Note: for best results the new images should relate to the existing Reference gel and
experimental design.
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As the Image QC opens the existing images will be locked.

Prodigy Tutorial - Prodigy SameSpots

Elle
Refererce image  Mask OF Agrement
image QC Selection Disinterest  Asgment P Prefitering  GroupSehw  ViewResits  Spot Picking Report
)

J J ) ) ) ) J ) J )
Review images [ssimaer. | - - e ——————

Edited

celcs Get.05

@ some mages are protected from editing

Inage Incioser

XX XX

2
x

Y No
ceaR P LAy -
o

=
can
i

et
a2
)
a0
02
e 01

% Gel 8BS Pa.

Fie name: Gel_AS" "Gel_A6™ GoLAT

+/ Inciuse smage = anstysis JPEG I
Why s this a problem?
P TGTL it gy 6 Shitysts JPEG format images use lossy” data compression. This means that some of the image data is lost during the compression, giving you
inaccurate results. It may also contain compression artefacts.
24 Rotate 90" clockwise
Example TIFF image: High JPEG Medium JPEG

42 Rotate 90° anticockmize .
Steme ® KV) ®
4 Fip borizontal

How can this problem be avoided?

e

Qmu«r Se mmi*

The new images will NOT be locked and you can adjust them (crop etc) if

Review images Add images...

requ"ed' 5 Some images are protected from editing
‘Image Incluge?
. . . Gel_B5 X
The Reference image and Mask will also be locked (see blue link), leave GeLca X
them locked and move forward to the Alignment stage. s X
5 Edited =
Choose reference image CE X
Gel_DS X

| . This section is protected from editing

= No problems found

Gel_a1 3
Gel_AZ 8
Align the new images as described in Stage 5. Once the automatic vectors GeLAs 3
have been created the following Spot detection option is shown. - :
Use existing analysis? (x| Gel B3 & |
- Gl C1 3
Analysis has already been performed on some images. Gel_C2 3
Gel_C3 3
You can: .
o keep the existing spot detection, and apply it to all the images. Gel.D1 3
# delete the existing spot detection, and then perform full analysis Gel_D2 3
GelD3 3
|| Use existing spot detection ||| Replace existing spot detection | [ Cancel | Gelas
Gel AT
Gel_AB m

Note: before Analysis takes place you get the option to use the existing spot detection or replace
it with a new one which takes into account additional information from the new images.
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