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Introduction

This tutorial takes you through the complete analysis of a 12 gel 2D Single_Stain 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

calibration, 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 | 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 56). Alternatively if you would like to arrange a demonstration in your own laboratory contact

support@nonlinear.com.

*A 2D Single_Stain experiment is used for demo purposes. SameSpots offers the same benefits for DIGE analysis. If
you are analysing DIGE experiments please restore the SameSpots tutorial for more information.
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Workflow approach to 2D image analysis
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Image Mask OF Experiment Progenesis
Selection Disinterest Alignment Filtering Design Setup  View Results Stats

Description

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

Reference Image Selection: Select image to align to.

Licensing: available ONLY for unlicensed images

Mask of Disinterest: exclude areas from further analysis

Alignment: automatic and manual image alignment

Filtering: automatic analysis and filtering of spot detection with

Review Normalisation: explains SameSpots normalisation

Experiment Design Setup: defining one or more group set ups
for analysed aligned images

View Results: review and validate results, edit spot detection,
Tag spot groups of interest and select spots for further analysis

Progenesis Stats: performing multivariate statistical analysis on
Tagged and selected groups of spots

Calibration: pl and Molecular Weight calibration
Spot Picking: setting up spot picking for selected spots

Importing Protein Details: adding extra protein information

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

When you open Progenesis SameSpots click on

U Progenesis SameSpots
File

Experiments

I Perform analysis ISpotCheck quality control ‘

==

(A X ¥ X

nonlinear

Getting started with SameSpots =

Recent experiments

Use the buttons below to find or creat

Other experiments

Wiew online tutorial

Here are some resources to help you
get started with SameSpots:

+ An overview of the workflows

» Analysis tutorial & dataset
+ SpotCheck tutorial & dataset

+ Freguently-asked guestions

Focus on your interesting spots

Filter your spots to show only those
with interesting behaviour:

m,

d [SS——
od  Tag -  MNotel [] Filter the spots
e one.
v Wl k] o Create afilter
5 e i o] Ad  show or hide spots|
s v i ] Ad the filter. For more
1 v i ] Ad Available tags:
- v i k] a Anova p-value
4 v sl Aq n Max fold chang
2 v L ad Ll v -

Learn all about how to use tags.

Latest blog posts
+ First look: new features in
Progenesis SameSpots v4.5
« A round up of HUPO 2011 10th -

4.5.4293.47197
check for updates

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

Progenesis SameSpots
A major advance for 2D analysis
Find out what's really going on in your proteomics data...

Progenesis SameSpots tutorials

There are 2 tutorials available for Progenesis SamaSpots:

Qverview

How it warks

Evidence it works

Then click on Single-Stain tutorial images.exe

Progenesis SameSpots analysis tutorial

The tutorial for SameSpots comes in 2 flavours: DIGE; and single-stain. Each one takes you through the
complete analysis of a set of images using the SameSpots workflow.

Downloads

Each tutorial is available as a PDF. You'll also need to download and install the associated tutonial images.

DIGE-based tutorial
DIGE tutorial.pdf (9MB)

D DIGE tutorial images.exe (30MB)

Single-stain tutorial

Single-stain tutorial.pdf (8MB)

E] Single-stain tutorial images.exe (60MB)

Save the file to a folder on your machine.

progenesis
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On pressing Save the file will be downloaded to your
folder.

In this example the folder is called Single_Stain
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.

Save As

@uv| . % Documents + Single_Stain Tutorial

‘ Organize

v|‘f‘|58am‘1 pl

s+ B NewFolder

Favorite Links Name
E, Documents

& Recently Changed

Bl Deskicp

Date modified Type Size
This folder is empty.

| Recent Places

il Computer

ik

Pictures

More »

Folders -~

FIENEL Ellcamespots_singlestain_tutorial.exel

Save as type: | Application v]

+ Hide Folders

-

Open File - Security Warning

Do you want to run this file?

T

Mame:
Publisher:

Type: Application

.wtain Tutorial\samespots_singlestain_tutorial. exe
Nonlinear Dynamics Ltd

From: C\UserstAndy.Borthwick\Documents\Single_Sta...

Cancel

Run ][

Always ask before opening this file
While files from the Intemet can be useful, this file type can

l\.a] potentially ham your computer. Only run software from publishers
= you trust. What's the rsk?

D Progenesis SameSpots tutorial files

Progenesis SameSpots tutorial files

Before we can begin the SameSpots single-stain tutorial, we nead to
Copy some tutorial data to your machine,

Choose a location to save the files:

CA\Uzers\Andy.Borthwick\Documents\Single_Stain Tutorial

Select folder...

[ Copy ] [ Cancel

Once the copying is complete return to the Progenesis SameSpots and select New

Other experiments
[ ) New HLijwse]

View online tutorial

progenesis
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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 Single-stained Tutorial and tick
Single stain per gel.

G MNew Experiment

=S

Create a new experiment called

SameSpots Single-stain tutorial

I-'O.'- Single stain per gel I

) DIGE with internal standards

© Multiple stains per gel without internal standards

[C] copy spots from an archived experiment

) ) | Create Don't create
Select experiment archive

——

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

A% Rotats 907 anticlockwise
= Flip vertical
A\ Flip horizontal
Crop

invert

On loading the selected images your data set is automatically examined

progenesis

U SameSpots Single-stain tutorial - Progenesis SameSpots (= (==
Eile Reference
Image Mask Of Experiment Progenesis A , LR
Image QC Selection Disinterest  Alignment Filtering ~ Design Setup  View Results Stats Spot Picking Report non | inear
Add the images you wantto analyse in this
expernment.
Ideally, yourimages should be greyscale and
scanned atthe highest bit depth your hardware
supports. For tips on image capture, click here.
D Select images ==
For help with the SameSpots workflow, click here. > N - -
@uvl <« 2D Data » Single-Stain Tutorial - ‘ 4 | Search o
Includs? Wy Organize ~ Views v B New Folder
Favorite Links Mame Size Type Date modified
Documents [ Subject C-1_Atif 2637KB  PaintShop Pro51.  27/08/201010:33
) o - [® Subject_C-1_Butif 2637KB  PaintShop Pro51.  27/08/201010:38
il Recent Places [ Subject_C-2_Ati 2637KB  PaintShopPro5L.  27/08/2010 10:38
B Desktop [# Subject_C-2_B.tif 2637KB  PaintShopPro5L.  27/08/201010:38
1% Computer [® subject_c-3_axif 2637KB  PaintShop Pro51.  27/08/201010:38
B Pictures [® Subject_C-3_B.if 2637TKE  PaintShop Pro51.  27/08/201010:38
B Music [® Subject_T-1_Adif 2637TKE  PaintShop Pro51.  27/08/201010:38
[ Recently Changed [ Subject_T-1_B.tif 2637KB  Paint Shop Pro5L.  27/08/201010:38
EB Searches E Subject_T-2_Atif 2637KEB  Paint Shop Pro51..  27/08/201010:38
i E Subject_T-2_B.tif 2637KE  Paint Shop Pro51..  27/08/201010:38
Public % Subject_T-3_Atif 2637KB  PaintShop Pro5L.  27/08/201010:38
E Subject_T-3_B.tif 2637KE Paint Shop Pro51.  27/08/201010:38
E T_Pick Gel.tif 3,590 KE Paint Shop Pro51.  27/08/201010:38
+ Include image in analysis Folders ~
3 Don't include image in analysis File name: v |Image Files ("tiff, "4, gel = ~
2\ Rotate 90° clockwise

Section Complete (3)

by the Quality control stage.
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Note: For a large number of images this may take a few minutes. The Image QC will refresh reporting on

your images.

D SameSpots Single-stain tutorial - Progenesis SameSpots

Eile Reference
Image

Selection

Mask OF

Image QC Disinterest

Review images Addimages...

Addthe images you want to analysein this
experiment

Ideally, yourimages should be greyscale and

scanned atthe highest bit depth your hardware
supports. For tips on image capture, dick here.

For help with the SameSpots workflow, click here.

Include?

No problems found
Subject_C-1_A
Subject_C-1_B
Subject_C-2_A
Subject_C-2 B
Subject_C-3_A
Subject_C-3_B
Subject_T-1_A
Subject_T-1_B
Subject_T-2_A

Alignment

Experiment
Design Setup

Progenesis

Filtering View Results Stats Spot Picking Report

No problems found

Subject_C1_A Subject_c1_B Subject_C2_A

Subject_c3 B Subject_T-1 A

[=fe s

nonli

Subject_c2_B

Subject_T-1 B

near

m,

Subject T-2 B No problems found I
Subject_T-3_A A8 : .
This image has passed the available quality control checks. Image Intensity Histogram
+ Include image in analysis None of the automatic image quality checks found any problems with this image. 3000 1
2? 2400
3¢ Don't inclusde image in analysis What were the results of the checks?
I No compression which could have altered the precision was used. E
. . 1800
4\ Rotate 90° clockwise & The image is not saturated [help] § 3
9 The image is greyscale. o
* Rotate 90° anticlock “ 1200
4t Rotate 507 anticlockwiss (J The intensity level data has a bit depth greater than 8.
< Fpvertical I 57.96 % of the available dynamic range is in use. [help] 600
9 61.43 % of the available intensity levels are in use. [help] 1
4k Fiip horizontal 2 The file does nat appear to have been altered in an image editing program. 01} : I - ‘ - I : '
| The intensity level resolution is estimated to be 14-bit. 0 4000 8000 12000 16000
[lcre Pixel Value
Jinvert

Section Complete ()

For each image, a dialog outlines the image properties and where they exist, Include?
highlights the images with problems. Inthiscase6 No pr ob |l ems f |noproblemsfound
been reported for each image. The Image Intensity Histogram for each image Subject_C-1_A
allows you to identify any variations in the capture process. z“:?e‘:i';fi
ubject_L-Z .
Subject_C-2_B
Tip: if you have selected any images for the current analysis that you do NOT zu:jec:iz:
want to include then highlight them in the listand clickontheDon 6t i N C [subjectr1.a
image in analysis button. subject T-1.8 X
Subject_T-2_A
Subject_T-2_B X
» Don't include image in analysis subject_T-3_A
Subject_T-3_B X

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.

progenesis
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Stage 2: 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.

Refining alignment reference choice

Image Subject_C-3_A has been automatically selected as the Reference image.

D SameSpots Single-stain tutorial - Progenesis SameSpots

[E=1 Eo8 )
Eile Reference
Image Mask Of Experiment Progenesis *9 ? LA

Image QC Selection Disinterest Alignment Filtering Design Setup  View Results Stats Spot Picking Report n O n l l n e G r
Choose reference image
The reference image will be used when aligning
each of the images in your experiment.
Choosing a good reference image will help during
the alignment stage. Ideally, the reference image
should show a clear and representative spot siele
pattern, and have a minimum of distortion. — Py
For experiments such as time series or dose SR *——“ - ——— o = —
response, choosing the middle point tends to give . J b > = T = —— e
the best results. . - = R > = —~— - |

. & - - - -
* o - ; - o Oy o - > —
. . - > - | —
Image Reference - @ I — - e - —
J FE R el SR — ey i
st C1a : B e e e -
pe— - - - —
Subject_C-1_B 5 - - & ~“ oy e =
- - - - - - c—‘

Subject_C-2_A e . T oW - -

5 : - - - -
subject_C-2.8 § D il I e -’?
oo | o 2 eV AP Ay . 4
- > - —_
Subject_C-3_B g - . - - - -
- . - - . -
Subject_T-1_A o - - - - < .* -
Subject_T-1_B £y » - - - e
i _T-1_ a - - —
Subject_T-2_A § - - - -
- - - |
Subject_T-2_B § -
Subject_T-3_A
o - - - -
Subject_T-3_B - - a b
.
-
-
.. - - -
o »
P -
-
-

Use as reference image

[ Automatically select a reference image

Section Complete ()

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 Subject_C-3_A as the automatically selected Reference image.

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

progenesis 9
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Stage 4: Licensing

This stage in the analysis workflow will ONLY appear in the SameSpots workflow if you are using
6Un | i cimagssdockvaluate the software.

Reference lmage Fhask OfF
Image JC Salaction Licensing Crisinterest

For details on how to use Licensing go to Appendix 1 page 56

Stage 5: Mask of Disinterest

At this stage in the SameSpots workflow O6mask(s)06 can
excluded from the analysis (no spot detection is carried out in the 6 p i nmakkéd area(s)).

For example: using the Edges tool (seebelow)a mask has been &édrawnd out on t
indicates the masked areas which are EXCLUDED from the analysis.

D SameSpots Single-stain tutorial - Progenesis SameSpots | = (Eo X
Eile Reference
Image Mask Of Experiment Progenesis 29 . LA
Image QC Selection Disinterest Alignment Filtering Design Setup  View Results Stats Spot Picking Report n O n I n e a r
L% S~ "~
Masking I ] Edges [7] Rectangle O Hipse I lg Select X Deiete ) Undo (¥ Redo

Draw a mask over areas of your image that you
want to be ignored during analysis. Common areas
to ignore are:

* Edges of your gel

* Saturated regions of your gel

* Damaged areas of your gel

Section Complete ()

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.

progenesis 10
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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.

\_J SameSpots Single-stain tutorial - Progenesis SameSpots E] = @
Eile Reference
Image Mask OF Experiment Progenesis AL KR
Image QC Selection Disinterest Alignment Filtering Design Setup  View Results Stats Spot Picking Report n o n | l n e O r
Current :
Alignment 2 9 e z
# ShowAigned ~ | | # Show Unaligned Remove Vectors v | |22 Automatic Aignment View ~
Image Align each of yourimages to the chosen reference. [ } [ } [X z J [ Z ] [ J
(G reen ) Accurate alignmen_t is important to get the best
results from analysis. Vector Editing @ ] Transition @ ]
Image Include?  Vectors - - By . » -
- -~
\ Subject_C-1_A 1 ‘ . - : . ‘ . - ‘ H
Subject_C-1_B 0 - - » - - . -
Subject_C-2_A 0 - e - - . - ‘
Subject_C-2_B 0
-
/ Subject_C-3_A v Ref ’ - -
— =
Subject_C-3_B 0 % & o J -
Subject_T-1_A o ? Alpha Blend display
Reference I— 5 ® . animates between
Image Subject_T2_A 0 . Added current and
(Magenta) gy ; all\?nment - reference images
Subject_T-3_A 0 ector e
Subject_T-3_B o |Whole Image @ ] Checkerboard @ ‘ﬂl
L3
- O ™
N 'b - -
- )
- B SR
Contrast 5 ) > . N g
EEEEEnN . ‘- |
v - Current — .
EEEEEN : Focus . :
Focus grid size: Make box square TN
)1/©(2|©|4|© 8 |©16/© |32|@ |2 2 ]
:‘ Aignment target ;‘: Image being aligned Section Complete \>)

The experiment structure is displayed on the left of the screen in the Image panel.

Image

Include?

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

Subject_C-1_A
Subject_C-1_B
Subject_C-2_A
Subject_C-Z_B

Vectors

=

+

[subject_c-3_a

Tle o o

el

Subject_C-3_B
Subject_T-1_A
subject_T-1_B
Subject_T-2_A
Subject_T-2_B
Subject_T-3_A
Subject_T-3_B

o O o @ o O @

progenesis

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.
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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.

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 Vector Editing 'ﬁl 7] I
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.

progenesis 12
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Fully automatic calculation of alignment vectors

In many cases alignment can be completed automatically. In cases where imagesdi s pl ay Omar ked?d
shifts as a result of the capture procedures you may need to use the more manual approach described in
Appendix 2 page 57.

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

Spot Picking Report

To begin vector placement click Automatic Alignment on the
tool bar

fectors » ] |

¥z putomatic Alignment ]“ Vig

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.

Automatic Alignment @

Select the images for automatic alignment vector generation
Add  Image Motes Vectors

Subject_C-1_A image has user vectors

—y

Subject_C-1_B automatic alignment will be peformed for this image
Subject_C-2_A automatic alignment will be performed for this image
Subject_C-2_B automatic alignment will be performed for this image

FEEEEEEEEEEE

Subject_C-3_A this image does not need to be alianed a3 it is the alignment reference R

Subject_C-3_B automatic alignment will be peformed for this image
Subject_T-1_A automatic alignment will be peformed for this image
Subject_T-1_B automatic alignment will be performed for this image
Subject_T-2_A automatic alignment will be performed for this image
Subject_T-2_B automatic slignment will be performed for this image
Subject_T-3_A automatic alignment will be peformed for this image

o oo ooo ol oo

Subject_T-3_B automatic alignment will be peformed for this image

ok ||| cancel

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

Calculating automatic vectors for Subject_C-2_B

On completion, the number of vectors will be updated on the image list and the vectors will appear (in blue)
on the image.

progenesis 13
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When Progenesis SameSpots Alignment updates click on Subject_T_1_A on the Images Panel and click
Show Aligned to set the display as shown below.

[ SameSpots Single-stain tutorial - Progenesis SameSpot: (=3
Eile Reference
Image Mask Of Experiment Progenesis .9 ? o0
Image QC Selection Disinterest Alignment Filtering Design Setup  View Results Stats Spot Picking Report n o n l | n e a r

Alignment

Align each of yourimages to the chosen reference.
Accurate alignment is important to get the best

l # Show Aligned v] l’ Show Unaligned ‘ {X RemoveVectorsvl Q;Automa(ic Alignment l [ View v]

FEsUts ram snatyss. Vector Editing ® | Transition @ ]

| Image Include?  Vectors —— - ‘

Subject_C-1_A 732 - ’ ,
Subject_C-1_B 715 re a ‘
Subject_C-2_A 751

Subject_C-2_B 743 R - - - A
Subject_C-3_A »d Ref - , ‘

Subject_C-3_B 763 . - ’ .
[subject 114 738 - P -
Subject_T-1_B 782 - . - é
Subject_T-2_A 773

Subject_T-2_8 784 - - -
Subject_T-3_A 704 —
Subject_T-3_B 759 Checkerboard @ é]l

Contrast

P - &
Focus grid size: Make box square

v1e(2]e/4|o(8|e 160 32 £

; Aignment target & . Image being aligned Section Complete @)l

W

Tip: when moving between the images to review the alignment it saves time to have each new image
appear in the aligned state. To do this select Always show aligned from the Show aligned drop down

Alignment [. E — || "”_. Show Unaligned ]
Align each of yourimaees to the chosen reference.
Accurate alignment is important to get the best Apply Alignment Changes

results from analysis. :
Always Show Aligned

Image Include? Vectors

-
subject_C-1_A 732 | ) @@ O@
Subject_C-1_B 715 O @
Subject_C-2_A 751 O % O O
Subject_C-2_B 743 36) @ C
Subject_C-3_A v Ref 9
Subject_C-3_B 763 @ ‘
S 5 o R aD Y

progenesis 14
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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.

D SameSpots Single-stain tutorial - Progenesis SameSpots IE] =] @
File Reference
Image Mask Of Experiment Progenesis LK ? L
Image QC Selection Disinterest Alignment Filtering Design Setup  View Results Stats Spot Picking Report n O n I I n e G r
Ahgnment [ # Show Aligned ~ ] [ # Show Unaligned l)( Remove Vectors v } Qj Automatic Aignment ‘ [ View ~ l
Align each of yourimages to the chosen reference.
Accurate alignment is important to get the best
results from analysis. Vector Editing (@ =] | Transition @ 2]
= " = - = ——— —
Image Include?  Vectors - “
Subject_C-1_A 732 - - .’ - e
Subject_C-1_B 715 - - — -
Subject_C-2_A 751 - -
Subject_C-2_B 743 - e *
Subject_C-3_A o Ref - J
Subject_C-3_B 763 - .. .
ISl.bject_T-1_A 733] . -
-
Subject_T-1_B 782 > |
Subject_T-2_A 773 - R
Subject_T-2_B 784
Subject_T-3_A 704
Subject_T-3_B 759 | Whole Image @ *ﬂl Checkerboard @ rﬂl
ol L e
. T - 4 ‘_ -
- F i , 4‘
- — ™
- -
" - - » L
Contrast ! ,. -
‘ - * L, { -
— .. )
o .
—
Focus grid size: Make box square |
1/©/2/©4|/©|8|©/16|© 32|@ =2 2 S
g Mignment target +  Image being aligned l Section Complete \T)Jl
K N

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 usingt h Eocus grid sizedcontrol 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 57) for instructions on
manually assisted alignment. If you need to adjust the alignment vectors, see Appendix 3 (page 60) for hints
on editing.

Tip: To indicate that alignment of Subject_T-1_A 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.
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Stage 7A: Filtering

Now that you have reviewed your aligned images, you are now ready to analyse them with Filzering
SameSpots. Move to the next stage, Filtering, by either clicking on Section Complete 0
(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.

U Detection Parameters EI@

Choose images for detection

_Select the images you wan_t to take Subject.C-1_A
into account when generating a 3
representative spot pattern. Subject C-1.B

Only images selected will affect the Subject C-2.A
spot detection, but every image will Subject C-2_ B
receive the generated spot pattern. Subject C-3_A
Subject C-3 B
Subject T-1_A
Subject T-1.8
Subject T-2_A
Subject T-2_8
Subject_T-3_A
Subject T-3_8

Learn more about why you might not
want to select all images.

)

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.

Applying alignment to Subject_C-3_A. Analysing...

—

progenesis 16



Progenesis SameSpots Single Stain User guide

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.

Eile Reference
Image Mask Of
Image QC Selection Disinterest. Alignment

© () @ @

Filter spots

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

Average norm. vol. | <=

[C] Spot area | <= -]l |

Inside selected area

| [T

Delete 0 Matching Spots |

I[ Delete 1029 Non-Matching Spots ]I

Tips
For best results, you should aim to delete any false
spots without deleting any of the real spots.

The types of spots to filter out may include:

* Spots in damaged areas
* Spots on the edge of the gel
* Spots outside of the gel e.g. on the scanner bed

Normalisation
Note that all remaining spots will be used in the

isati lation. If deleting a sub i
number of spots, you should review the normalisation
afterwards.
[ Review normalisation »> ]

riment Progenesis +000 00
Filtering Design Setup  View Results Stats Spot Picking Report.

(] @ @ @ @ @
i ‘) Undo H @ Redo ‘ Image: |Subject_C-3_A -

Section Complete )

There are 1029 spots in the current spot pattern as shown on the Delete button.

Toremoves pots from

t h e ,dghtelickeon & spadl angselect Lesren 6t hi s s. plrbetsiios

area appears to the top left and the delete button updates to indicate the number of spots that will be

deleted.
Eile Reference
Image Mask Of
Image QC Selection Disinterest. Alignment
@ @ @ @
Filter spots

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

Average norm. vol. | <= |0
| spot area [<= ~| 120 |

Inside selected area

l Delete 74 Matching Spots I

[ Delete 955 Non-Matching Spots. l

Filter spots

[4 Undo ”(‘ Redo |

You can filter out spots that you do not wish to

Experiment
Filtering  DesignSetup | jnclude in your analysis by using the criteria below:
° @ Average norm. vel, [{= - | | o |
‘ ‘, Undo H @ Red

[¥] spot area | <= *| 120

Inside selected area

[ Delete 0 Matching Spots ‘

Delete 555 Mon-Matching Spots l

Tips
For best results, you should aim to delete any false
spots without deleting any of the real spots.

The types of spots to filter out may include:
* Spots in damaged areas
* Spots on the edge of the gel
* Spots outside of the gel e.g. on the scanner bed

Normalisation

Note that all remaining spots will be used in the

isati ion. If deleting a i
number of spots, you should review the normalisation
afterwards.

Review normalisation >

progenesis

Use this spot's area

Add to clip gallery...

- Lo g )

Section Complete ()
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Note: you can overtype the actual value (in this example 120 was entered)

With the current filter active press the Delete 74 Matching Spots button this removes all spots with an area
of 120 pixels or less.

The display updates to display the remaining spots.

To Review normalisation click on the button on the bottom left of the screen.

Normalisation

Mote that all remaining spots will be used in the
normalisation calculation. If deleting a substantial
number of spots, you should review the normalisation
afterwards.

Review normalisation == ]l

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

Recalculating normalisation...

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.
D SameSpots Single-stain tutorial - Progenesis SameSpots EI@
File Reference Iy
Image Mask Of Experiment Progenesis - = L ]
Image QC Selection Disinterest Alignment Filtering Design Setup  View Results Stats Spot Picking Report n 0 n ] I n eo r
q I . “aw . - = EP .
Review normalisation -0.4— . * ’ & 0. o - &
R 0.4 . *
Normalisation is required to allow comparisons across .. - .
different sample runs. -0.6— T T T T T -0.6 T T T T T
~ 0 200 400 600 800 10 ¥ 200 400 500 8oo 10
By assuming that a significant number of features are spot spot
unaffected by experimental conditions, we can use
the factor by which the sample as a whole varies to Subject C-3 A Subject C-2 B
normalise back to its reference.* 1.5
. .
Mote: for each sample, only the spots falling within 1=
its robust estimation limits (see graphs) are used to
calculate the normalisation factor. Further details of 0.8
how it is calculated are available online.
0.6— -
* Normalisation reference: o
Subject_T-1_B “@‘ 0.4—
o
Normalisation method E 0.2 4 ]
If the assumption that a significant number of spots g - ¥ et s %
are unchanging is not valid, you can turn off @ 97 C (el &Y} ATy
normalisation: £ . T o
-0.2— -
@ Use normalised velumes
) Use raw volumes 047
~0.6—
[Normalisation factors: | .
Image factor Log(factor) T [ T | I
. 0 200 400 600 800 10 L4
Subject_C-1_A 1.19 0.076 spat
Subject_ C-1. B 1.44 0.16 . .
Subject_C-2_A  1.25 0.11 Subject_T-1_A . Subject_T-1_B
Subject_C-2_ B 1.69 0.23
Subject_C-3_A 1.18 0.07 0.4
Subject_C-3_B  1.73 0.24 0.3+
Subject_T-1_A  1.09 0.039
Subject_T-1_B  1.00 0 o
Subject_T-2_4 1.24 0.092 *@
Subject_T-2_B  1.07 0.031 g
Subject_T-3_A  1.19 0.075 2 -0.4- h—e -
Subject_T-3_B  1.17 0.069 - .
£2-0.6—
~0.8— B -
— * Spot Log volume ratios

Graph size:

J — Mormalisation factor

AAAA Robust estimation limits

[ <= Return to filtering spots }

Section Complete )

Normalisation factors are reported in the table to the left of the images. The Graph size can be adjusted to

display multiple graphs.

Calculation of Normalisation Factor:

For Single Stain gels the software automatically selects one of
the images that is 'least different’ from all the images in the data
set to be the 'Normalising image'. The image used is shown
above the table of Normalisation factors (in this case Subject_T-
1-B).

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.

progenesis

log volume ratio

-0.6—

Subject_C-3_B

Spot: 383
Volume ratio: 26,11
Reference volume: 4.1922+05

L Volume: 1.596e+05

0.8

0.6—

I
200 400 600 800 10
spot
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On the graph the spots are shown ordered by ascending mean volume. The normalisation factor is then
calculated by finding the mean of the | og ratios of
red lines). Spots outside these limits are considered to be outliers and therefore will not affect the

normalisation

Subject_C-3_B

1.4— h
Spot: 383
1.2 Volume ratic: 26.11
; Reference volume: 4.192e+05 | @
Volume: 1,596e+05
5 o
1~
er robust-mean estimation limit: log(6.883) = 0.8378
0.8—
6
4
rmalisation factor: leg(1.734) = 0.2391
0.2
0—
-0.2—
S0.4—  eessesssssssassssininaie Basessssne A A AR A A A A AR A A A AR AR A S AR AR AR AR AR ARAR A RARA R ARARARARAS Lower robust-mean estimation limit: log(0.4025) = -0.3952
B
«
-0.6—
| | | | |
0 200 400 600 800 10
spot

-

Now return to filtering by clicking on the button on 0
the bottom left of the screen

<< Return to filtering spots l

Normalisation recalculates as you move to the next stage in the Workflow by pressing Section complete.
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Stage 8: Experiment Design Setup for Analysed Images
At this stage in the workflow you can setup one or more experimental designs for your data.

There are two basic types of experimental designs:

Between-subject design: here samples from any given subject appear in only one condition. (i.e. control
versus various drug treatments).The ANOVA calculation assumes that the conditions are independent and
applies the statistical test that assumes the means of the conditions are equal.

Within-subject design: here samples have been taken from a given subject under different conditions (i.e.
the same subject has been sampled over a period of time or after one or more treatments). Here a standard
ANOVA is not appropriate as the data violates the ANOVA assumption of independance. Therefore by using
a repeated measures ANOVA, individual differences can be eliminated or reduced as a source of between
condition differences. This within-subject design can be thought of as a extension of the paired samples t-
test, including comparison between more than two repeated measures.

Additional information on how to apply the Within-subject Design is in Appendix 4 page 61

This tutorial contains 4 conditions: C_A, C_B, T_A and T_B and uses the Between-subject design to group
the analysed images to reflect the Biological conditions in the original study.

To create a new Between-subject Design move the cursor over this option and click to open the dialog.
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