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PHORETIX 1D IMAGE ANALYSIS SOFTWARE
User MANUAL

Introducing Phoretix 1D!

Whilst Phoretix 1D is agnostic image analysis software and can be
used to analyse images derived from many different types of
experiment, this user guide will be focused on the analysis of gel
and blot images.

To facilitate training of new users, the software comes pre-loaded
with two example images which can be accessed from the main
menu at the top left of the software window. Click the following
icon to access the main menu:

And hover your cursor over Open Tutorial Image to be presented
with two tutorial images:

Open Tistorial Image L earmnplel gif

examplel.tif and multiplexexample.ds. Example1.tif is a singleplex
14-lane blot image and multiplexexample.ds is a 20-lane multiplex
image.

file:///C:/Program Files/Phoretix1D/help/1d.html

1/57



6/8/25, 1:41 PM User Manual - Index

MAIN MENU BAR

The Main menu bar, located at the top left of the main window,
provides several commands not available through the main toolbar
modes:

NEw

Opens a new instance of the software to allow you to analyse an
additional image file, in parallel, in a new window.

OPEN

Allows the user to open image files for analysis. The software
supports all industry-standard image formats:

TIF/TIFF/.GEL

The software supports 8-bit and 16-bit (recommended)
uncompressed TIFF images. Multi-page TIFFs are supported and
each page is interpreted as a “channel” (all of which must have
the same dimensions and pixel format).

JPG/JPEG/.PNG/.BMP

While not recommended because of their low bit-depth and
(sometimes) compression artefacts, these image formats can be
still be analysed.

SAVE

Saves the current project so that it can be reopened to continue or
repeat analysis of an image.

SAVE As

Saves a copy of the current project so that it can be reopened to
continue or repeat analysis of an image without effecting the
original saved copy.

SAVE ProTOCOL ASs
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Available in compatible modules only.

Saves the current analysis parameters as a protocol file so that they

can be applied to other projects. More information on protocols
can be found in the protocols section of this guide.

APpPPLY PrOTOCOL

Available in compatible modules only.

Allows the user to apply a previously saved protocol file to the

current project by selecting the protocol file from the file explorer.

UNDO

Undoes the last action of the user on the current project. This
function can also be accessed by clicking the following icon in the
main window:

g !

REDO

Redoes the last action of the user on the current project. This
function can also be accessed by clicking the following icon in the
main window:

'y |

OPEN TUTORIAL IMAGE

Opens the built-in tutorial images in a new instance of the software

for analysis.

Export CSV

Exports a .CSV file containing the data from the image currently
displayed in the results window

PDF REPORT

Exports a PDF report from the current project
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IMAGE INFORMATION

Displays technical information about the currently opened image.
These parameters can also be exported from this window in either
a text file or .csv file.

ExXPORT PRESENTATION IMAGE

Allows the user to export a copy of the currently open image file
for use in presentations, publications etc. From this screen the user
can crop the image, choose whether to highlight areas of
saturation within the image and control the resolution of the
exported image. Images for presentation can be saved in .png, .jpg
or .bmp file formats.

HeLp

Displays this user manual.

ABoOUT

Displays the current software version.

MANAGE LICENSE

Opens up the licensing window, where users can check their
current licensing permissions and update their license key if
necessary.

Quit

Closes the software.

IMAGE SETUP WINDOW
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Use the Image Setup to locate your images and inform the software
how to correctly interpret and present them.

The first step in your analysis process is to load your images and
make sure that the software is interpreting the data they contain
correctly.

The single most common source of confusion and dysfunction in
software that processes scanned image data is to mis-interpret
background for signal. It can be tricky to confirm from a visual
inspection alone whether the values are being interpreted correctly
because more often than not, a false-color display is used to
present the image.

To combat this confusion, we've developed tools in the image
window to aid you in this critical first step.

IMAGE DISPLAYS
There are 3 image displays in the image setup window.
In the top-left corner, we see a 2D false-color representation of the

data. This is referred to as the "image view" in various sections of
this user manual:
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Intensity Interpretation BACKGROUND STGNAL
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In the top-right, the same image but displayed in 3D. These 2
displays visualize the magnitude of the image as it is currently
being interpreted. The false color scale goes from black to bright
cyan. Background data should be drawn in black, and signal in
cyan. In the 3D view, bands should be the “peaks”.

If these displays show the opposite - signal data in black and
background in cyan, this must be corrected by inverting the image.

IMAGE SETUP TOOLBAR

The Image Setup window contains a toolbar with the following
buttons:
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®  CHANGE DispLAY AND CONTRAST
This tool allows the user to adjust the colour, gamma and contrast
of the current image. The circular arrow button to the right of the
gamma slider resets the gamma value to 1.0. The “full” button
displays the full contrast range of the current image, the “auto”
button allows Phoretix 1D to automatically detect the optimal
contrast settings or display and the “manual” button allows the
user to manually enter low and high contrast values.

©  ZOOMING AN IMAGE
This tool allows the user to zoom in and out of the main image

display in the bottom section of the image setup window.
To use this tool:

e Left-click the zoom button to select.

e Position the pointer over the area you want to zoom in the main
image display.

o Left-click to zoom into that area or right-click to zoom out

e Alternatively, left-click and drag across an area to zoom into that
area and right-click to zoom out

ww

& Pan

Allows the user to move the image when zoomed in. Left-click on
the tool to select and left-click and drag on the zoomed in image
to move around without having to reset zoom level.

®  REseT IMAGE ZoOM

Resets the current image zoom to the default, showing the image
in it's original size.

“ ToecLE Zoom
Creates a full-screen, pop-out window of the 3D image view which
allows manipulation. Left-click, hold and move the mouse to rotate
the 3D view. To zoom in and out of the 3D view, use the scroll
wheel on your mouse (if present). Right-click on the 3D view to
either copy the image to the clipboard to paste into another
application or select “save to file” to save a PNG copy of the 3D
view.
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CHANNEL PROPERTIES

On the right-hand side of the Image Setup window, you'll see the
following options:

Image Setup

e Check SIGNAL/BACKGROUND
interpretation

* |Invert measurements until the
Intensity Interpretation section
shows BACKGROUND M black and
SIGNAL ™ cyan

e Select display color and adjust
contrast

multiplexexample.ds

C:/Users/steve/Downloads /PhoretixlD-
1.8.560-WIN-NOINSTALL /win-
unpacked/tutorial

287.44 x 179.28 mm Change units
g bits per pixel

€1  Channel 1

C2  Channel 2

0 Invert Measurements

IMAGE NAME AND SiZE

This section displays the name of the image, its file location, size
and bit-depth.
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multiplexexample.ds

C:/Users/steve/Downloads/PhoretixlD-
1.8.560-WIN-NOINSTALL,/win-
unpacked/tutorial

287.44 x 179.28 mm Change units
8 bits per pixel

The units for image size can be changed by left-clicking on
"Change units" with millimeter (mm), centimeter (cm), inches (inch)
and pixels (px) supported.

CHANNEL NAME

This sections displays the current channels in the open image. For a
single channel image this will only show one channel, for
multichannel images it will show all channels.

€1  Channel 1

€2 Channel 2

Channels are given numbered names by default, however the user
can rename these channels by clicking within the channel name
box and typing into the box like so:

1 Demo 1

c2 Demo 2 i

To the right of the channel name box is a channel specific
properties menu which can be access by left-clicking three vertical
dots button:
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1 Demo 1

Invert Measurements

c2  Demo 2 Nudge

INVERT MEASUREMENTS (LocAL)

This option inverts the measurements for that particular channel,
use this option if the bands in your channel are displayed as
troughs instead of peaks.

NubGE

This option is only available for multichannel images and allows the
images on each channel to be moved slightly (or nudged) for
better alignment.

C1  Demo 1

X 410 41 O b1 P 10
Y A 10 A ] O v ¥ 10

Images can be nudged horizontally (along the X plane) or vertically
(Y plane) by either 1 or 10 pixels at a time by left-clicking the
corresponding arrow button.

INVERT MEASUREMENTS (GLOBAL)

0 Invert Measurements

The invert measurements button below the channel names inverts
the measurements for all channels in the image. Use if all channels
are displaying bands (or signal) as troughs instead of peaks.

ANNOTATIONS
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With annotations you can mark up your images with text based
tags that can draw attention to a particular area. To annotate, move
into Annotations mode and click-and-drag over the image. The
"mouse down" point will be the tip of the arrow, and the label will
be placed based on where you move during the drag. Once placed,
annotations can be easily moved. Drag the "tip" of the arrow to
move just the tip. Drag the label to move the label but leave the tip
pointing at the same location. Drag the "stem" of the arrow to
move the whole annotation.

Annotations will appear on all image displays globally so long as
they are "enabled" using the small toggle button at the bottom of
the main sidebar.

Annotations can be optionally included in exported images - both
via the "Export Presentation Image" function and PDF Reports.

CUSTOMIZATION

Annotations have a small set of customizable properties: the actual
content, font, and font size. You can also choose the color of the
label foreground, background, and arrow. All customizations are
applied to the "current” annotation and stored as the base for all
future annotations.

LANE MODE
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Use the Lane Mode to define the positions and boundaries of each
lane in your gel

The tools in this mode inform Phoretix 1D where the lanes in your
gel are located. Lanes must be expressed vertically and grouped
horizontally into a “lane box".

The Lanes Mode interface is split into sub-modes: Detect Lanes,
New Box, Edit Box, Edit Lanes, and Rename.

Most of the time you will only have 1 set of lanes - one “lane box”
but to handle multi-tiered gels and other edge cases (like placing
multiple gels onto a scanner at once) you can create multiple lane
boxes and fine-tune each independently.

It's important to define the lanes correctly at the start of analysis
since changing them later can affect the results.

G

Detect

Lanes
DETECT LANES

In this mode, will attempt to automatically detect the lanes in your
gel using it's built-in proprietary automatic detection algorithm.

By default, it will scan the whole image to detect lanes however, if
you only wish to detect some of your lanes or exclude any areas of
the gel, you can tell where to look for lanes by defining an area of
interest (AOI).

If you wish to define an AOI, check the "Use AOI" box to generate a
purple box on your image. Adjust the size of this purple box using
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the white square handles to define your intended AOI.

Once this stage is complete (or if you don't wish to define an AOI
and allow automatic lane detection on the whole image) click the
detect lanes button:

Detect Lanes

Please note, automatic lane detection only works on a single
channel. If using a multichannel image, please select one
channel before attempting to use automatic lane detection.

+
Mew

Box
NeEw Box

This tool allows the user to manually draw a box around their lanes
to define them. Select the number of lanes your gel/blot has in the
drop down menu:

18 v

MUM. LAMES FOR NEW BOX

and left-click, hold and drag your cursor over your image to draw
the box. Lanes will be automatically equally spaced within the box.

If you have a multi-tier gel or bot, you have the option to draw
multiple boxes on your image of differing sizes and lane numbers.

Once you've created and placed your box/boxes you'll notice on
the right hand side of the window they begin to appear:

Box 1 ~ ) 4

1e v 1ee% v
LANES DEF. LANE WIDTH

If you wish to further sub-divide your created box, click the
subdivide button:

file:///C:/Program Files/Phoretix1D/help/1d.html
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This will allow you greater freedom in manipulating the shape of
the box by giving you more anchor points to adjust.

If you wish to delete the box, click the delete button:

X

After a box has been created you can change the number of lanes
within it by using the lanes drop down box:

1e v
LANES

Or change the width of the lanes (but not the box) by using the
Def. Lane Width drop down:

1@ v
LANES
Lane width is expressed as a percentage of the total width of the
lane box, for example a box with 10 lanes at 100% width will have

no gaps between lanes, at 50% width will have spaces equal to the
lane width between the lanes.

Below box properties you have two options for using saved lane
setups:

] Import Lanes
[Z Export Lanes

Import lanes allows the user to import the lane configuration from
a previous experiment, saving time when manually creating lanes
for experiments where the lane settings remain constant.

Export lanes allows the user to export the current lane
configuration as a lane object file to be imported into future
experiments using the import lanes button.
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Edit
Box
EpiT Box
Entering this mode allows the user to edit the lane box. More

specifically, it allows the user to accomodate for warping of lanes
within the gel or lanes that haven't run perfectly vertically.

To edit the lane box, left-click, hold and drag on the square nodes
on the left or right edge of the lane box.

EDIT LANES

Entering this mode allows the user to directly edit the lanes within
the lane box, again allowing the user to accomodate for any

warping of lanes or to manually adjust the width of individual
lanes.

To bend lanes, left-click, hold and drag the squares located around
the edge of the lane box (indicated by the green box).

Left-click, hold and drag the diamonds in the center of the lanes to
move the whole lane (indicated by the blue box).

To manually resize lanes, left-click, hold and drag the diamond
shaped handles at the bottom of the lane box (indicated by the
orange box).

RENAME
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This tool allows you to give lanes specific names, rather than the
default "Lane X" which can be useful for labelling samples etc. The
names given to lanes will also be matched in the results table and
reports exported at the end of the analysis.

BACKGROUND MODE

Define Background

kground method

This mode allows the user to define the sensitivity and algorithms
used for background subtraction.

Background subtraction is the process by which you remove the
pixel intensity of the background of your image from your bands of
interest to derive their "true" intensity value so that the calculated
band volumes represent the volume of the material in the band,
rather than the volume of all material including the background.

Please note, this mode is the first time you're introduced to the
"profile view" (green) which will be referenced in various areas of
this user manual.

BACKGROUND SUBTRACTION METHODS

NoNE
Clears any existing background subtraction.

RoLLING BALL
The Rolling Ball method requires you to enter a value for the size of
the rolling ball. This method calculates the background as if a disc,

with the radius you have entered, were rolling underneath the lane
file:///C:/Program Files/Phoretix1D/help/1d.html 16/57
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profile. A smaller ball radius will give a baseline that follows the
profile more closely.

The radius should be set in relation to the width of the bands. The
rolling ball method will create a baseline that follows the profile of
diffuse bands more closely than that of sharp bands.

The radius of the rolling ball is determined as a percentage of the
entire lane length. This value can be set:

e Manually — by typing into the Radius box

e Using the slider - between 1 and 100%

The larger the number in the box, the larger the ball so it cannot
fall as far into the profile peaks it can fall. This results in a lower
pixel value for the background, thus is more sensitive for fainter
bands than prominent ones. Using a smaller radius (smaller ball) is
more sensitive for fainter bands. This can be visualised by ticking
the "display background" box and then changing the ball radius.

This is our recommended background subtraction method because
it provides a "moving average" background subtraction which
doesn't assume even background values across your lane length.

RuBBER BAND

The Rubber Band method draws a baseline between the lowest
points on the profile, as though a rubber band was stretched under
the profile. If the ends of the profile are lower than all other points,
the baseline will be a straight line between the ends of the profile,
and band separation may be poor. If this is the case, do not use
this method.

CONSTANT VALUE

The Constant Value method allows a user to manually designate a
value for the background. This can either be zero, the profile
minimum or by selecting a value on the profile itself by left-clicking

This subtraction method is not recommended as it assumes the
background to be constant across the entire gel/blot which is
almost never the case.

PROFILE MIN.

This method sets the background level as the lowest value found in
the profile. It is not advisable to use this method when the lowest

file:///C:/Program Files/Phoretix1D/help/1d.html
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point is found at the extremities of the lane since the result is
dependent on where the lane is drawn. This calculation can be hard
to repeat between analyses.

IMAGE RECTANGLE
The average intensity within a rectangular area on the image is
taken as the background intensity.

On selecting image rectangle from the drop-down list, a user
editable rectangle appears in the image view to the top left of the

display:

H o a T @ = 2 Laner + Define Background
o i 0 S S S S i e s e 1. Choos thod
] ! e o

m B @O @ Zoom Window

Use the handles on the edges of the rectangle to resize it and the
diamond handle in the center to move it. From this rectangle, the
background intensity is applied and calculated for all lanes.

DiSPLAY BACKGROUND

This tickbox turns on/off the background display in the profile view
to help visualise how the current background removal settings will
impact peak height and volume.

file:///C:/Program Files/Phoretix1D/help/1d.html
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Rolling Ball v
ci BACKGROUND METHOD

{0 13

RADIUS (% OF LANE LENGTH)

Display Background

. Rolling Ball

radius: 13

Display background checkbox ticked, background that will be
removed shown in dark blue

Rolling Ball v
BACKGROUN NETHOD
(O 13

RADIUS (% OF LANE LENGTH)

(O Display Background

. Rolling Ball

radius: 13

Display background checkbox unticked, lane profile is shown with
background subtracted based on current background subtraction
settings.

CHANNEL SELECTION

This option is only available when using a multichannel image for
analysis.
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Overview
None
v
M/ A
None
c2 v
M/ A

When using a multichannel image, each channel of the image can
have it's own seperate background subtraction method and
settings.

Background subtraction methods are applied to whichever channel
(or channels) are currently selected (ticked) in the top taskbar.

Background subtraction methods and settings can be copied
between channels by left-clicking on the arrow to the right of the
channel name and selecting "Copy Parameters" on the lane you
want to copy the parameters to.

Overview

v

Rubber Band

MA
Copy Parameters from C2

Rubb Reset to Default

MY A

MW MoDE
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Lones

e o o o o o e e e e e
T

Standard (Box 1)
[none]

The Molecular Weight Calibration Window uses a standard lane
within your lane box to determine the molecular weight of all the
bands across the whole lane box.

The correct MW marker can either be selected from several
industry standard options or added manually and then calibrated
using a number of curve types. If more than one Lane Box has been
drawn, a different marker can be applied to each one.

Please note, whilst this mode is referred to as molecular size
calibration, it can be equally be used to determine pl values on
isoelectric focusing gels or migration properties on TLC plates.

For reference, the calculation for MW of samples within Phoretix 1D
is fully compliant with FDA Q4B Annex 10(R1): Polyacrylamide Gel
Electrophoresis General Chapter Guidance for Industry and the
guidance set out in the European, Japanese and United States
pharmacopeias.

Briefly, the migration distance of the unknown samples from the
top of the lane is divided by the total lane length (presuming the
bottom of the lane is aligned with the bromophenol blue dye front)
to obtain the unknown samples relative mobility (Rf). The RF values
for the known MW standards are plotted and the RF values for the
unknown samples can be converted into estimated MW values by
linear regression analysis against that graph.

This is how Phoretix 1D calculates MW for unknown samples.

EDIT TEMPLATES

file:///C:/Program Files/Phoretix1D/help/1d.html
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Click this button to open the template editor and create your own
MW standard templates:

g Edit Templates

MW Standard Templates

+ New Template Name Standard
unnamed template : 100
unnamed template
= 9@
Unit -~
s 80
kDa 4 70
5 60
Steps e (50
6 v

B Delete Template

I NOTE: Changes to these templates will not affect existing application. To realise changes, manually re-apply the temp\ate.l Close

To create and add a new template, left-click on "New Template"
(green box).

Then enter the name of the template, the units of the MW standard
(either by typing it in the box or selecting from the drop down
arrow) and the number of steps (bands) in the MW ladder.

Once you've defined the number of steps in the MW standard,
assign each step its known value from largest to smallest (blue
box).

It's important to note that any changes to MW standards will

not be automatically applied and will require you to re-apply
the standard to the standard lane (orange box)

Left-click "Close" to exit the MW standards template editor and
save your changes.
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To apply your MW template to your image, first select it from the
drop-down menu:

Standard (Box 1)

unnamed template v
[none]
unnamed template

and then click on the name of the lane label of your standard lane
(typically this will be L1):

I L2] ] O P I S i ) I S [ e ] e e ) [y ) )
"

'!!'7111!§==e¢;

You will see your MW standard steps are automatically assigned to
the detected bands in those lanes.

If you have multiple MW standard lanes within the same lane box
(for example, one at either end or one in the centre) simply left-

click on those lane labels as well to add the same MW standard to
those lanes.
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As you can see, when multiple MW standards are present on an
image they attempt to join across the image. These are used as
reference points for MW calculation and any distortions in the gel
can be accounted for mathematically by taking into account how
the standards have moved at either end.

We would always recommend planning your experiment to contain
MW standards at either end for more accurate MW calculation
sizing. For increased accuracy you could also consider a MW
standard lane in the center of your gel.

If you wish to remove a MW ladder, either right-click on the lane
label at the top of the lane or left-click the "X" button to the right
of the lane number on the right hand side taskbar.

Epiting MW StEPS

If the bands are incorrectly assigned a value simply right-click the
red square on the band in the image view to remove that band
from your MW standard:
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If you wish to add a band to your MW standard lane, simply left-
click on the area where you would like the band to appear:
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You will notice that the addition/removal of bands in the MW
standard automatically relabels all the other bands to align with the
number of steps expected in the MW standard.
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BuIiLT-IN MW LADDERS

Phoretix 1D comes pre-bundled with a number of very popular MW
ladders which can be selected from the same dropdown menu as
your custom templates and applied in the same manner.

This is in no way an endorsement of any particular MW standard
and standards are liable to be changed by the manufacturer at any
time. Please make sure if using one of the pre-bundled ladders that
the values for each MW step match those in the Manufacturer's
documentation for that batch.

MW EQUATIONS

Once a MW ladder has been applied to an image, the equation
used to calculate values between MW steps is displayed alongside
a graph of values vs MW markers:
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Box 1
Bio-Rad 1 kb Molecular Ruler wv
STAMDARD
Lane 1 ) 4
Curve Table
Log v
CURWVE TYPE

y = 60.6eA-0.004170x - 40.8
R? = 0.9474

Where the orange diamonds are your known MW values (i.e. the
steps in your MW marker) and the green line is the calculated
values according to the selected equation.

The line fitting equations used in Phoretix 1D are:

Log: y = aln(bx)
Straight Line: y = a+bx
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Power: y = ax"b
Exponential: y = aexp(bx)
Exponential (offset): y = aexp(-bx) + ¢

Please note as First-order Lagrange and Cubic Spline are not
equation-based methods of line fitting they don't have an equation
associated with them. These methods simply join the known points.

It's recommended you use the fitting algorithm suggested by the
manfucaturer of your particular MW ladder. If you're using in-
house derived ladders or the manufacturer doesn't supply such
information please use the line-fitting algorithm that gives an R
square value as close to 1 as possible. The closer the R squared
value is to 1 the more accurately the extrapolated values align with
the known values and the more confident you can be in their
accuracy.

These equations are the same ones used in the Quantity Calibration
and Calibration (21 CFR/GxP version only) workflows.

BANDS MODE

5 S 1 S S P P 3 e
13 T ot o

Lanes.

sssss

LLLLL

The Bands mode offers you automatic methods for detecting bands
and also allows you to edit those bands manually after detection.

There are two main parameters governing band detection: the
detection of band peaks and the detection of band edges.

The peak of a given band is the point in its profile where the image
intensity is at its maximum value. This is used to define the band's
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position in the lane. The bands are rarely a single pixel in length;
therefore, the extents of the band must also be determined so you
can measure the band's volume.

AUTOMATIC BAND DETECTION

Automatic band detection uses a series of algorithms to find the
peaks in the profile to declare as bands and the troughs between
them to declare as edges.

AuTtoMATIC BAND DETECTION SETTINGS

There are some parameters on the right-hand side of the window
which can be manually defined by the user to influence the
algorithms sensitivity to peak/edge detection if necessary:

Default v

DETECTION PRESET

-0 100

MIN-SLOPE

[
L) 4
MNOISE

U 3

% MAX-PEAK

Automatic v

EDGE MODE

X Delete All Bands

To access these, select the "default” option from the dropdown
menu on the right-hand side.

MIN-SLOPE
This parameter defines how pronounced the band must be from its
surrounding area in the lane. The range for this parameter is 0-999.
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A high value favours only detecting bands with a steep gradient
whilst a lower value allows the gradient to be less severe.

In general, the lower the minimum slope value, the more bands are
detected.

Noise

This parameter represents the degree to which small local peaks
should be ignored and is designed to eliminate noise in images.
Noise reduction has no effect on the profile itself, only the number
of peaks detected. The range for this parameter is 0-20.

Typically, the higher the noise reduction value, the fewer peaks
detected.

% Max-PEAK

This is a threshold parameter, which discards peaks under a certain
size in relation to the most intense peak on the gel. The higher the
percentage value entered here the fewer the peaks likely to be
detected in the profile. The sizes of the peaks are calculated after
background subtraction. The range for this parameter is 0 - 100.

In the Advanced options dialog you can set this parameter to work
from the highest peak in each lane rather than the whole gel

EDGE MODE

SINGLE EDGE

This option will automatically add a single edge, between the
bands, at the minimum profile value. It will also stop you having
more than one edge between bands, when editing edges. This
essentially creates bands to cover your entire lane length.

AUTOMATIC DETECTION

Select this parameter if you want the software to automatically
detect the band edges. Automatic detection is the preferred
method for edge detection. The software identifies an edge as the
trough in the profile on either side of the band's peak.

FIXED WIDTH

If you want to specify the width of each band (in pixels) thereby
determining the position of each edge, select the Fixed Width
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button and enter the required width. The band edges are
positioned at an equal distance on either side of the peak.

PERCENTAGE OF PEAK

The system reads the intensity at the peak and then moves the
edges outwards, until the difference between the intensity at the
peak and the intensity at the edge is equal to the specified
percentage. For example, if peak intensity were 100 and your
percentage of peak were set to 5%, your edges would move
outward until they hit an intensity value of 95 and be placed there.

PREBUILT AUTOMATIC BAND DETECTION SETTINGS

There are a number of built-in default settings for the automatic
band detection algorithm which can be selected from a dropdown
menu on the right hand side of the window:

L1 Lanel ¥ Define Bands

1. Detect bands automatically using
the provided preset options

2. Use the "Custom” preset to tune
detection parameters manually

3. Edit bands by manually interacting
with the profile display

[none] v

[none]

Default
Low Intensity
High Intensity

—

=1

"Low Intensity" is designed to detect fainter bands for analysis
"High Intensity" is designed to detect more intense bands for

analysis

MANUALLY EDITING BANDS
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Cis [ Bl El 7] B ] frofr]22]

To manually edit the edges of existing bands, left-click, hold and
drag the edges of the band to where you want them to be.

If you wish to split an existing band, right-click on the band and
select "split here" from the menu.

To delete individual bands, right-click on the band in the profile
view and select "delete band" from the menu. You can also right-
click on the band in the image view to delete it.

To add a new band, left-click on the profile view where you want
the band to be placed, hold the left mouse button and drag to
where you want the band to end before releasing.

NORMALISATION MODE
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H ® a § B Define Normalization

= Normalize band areas across your
Image ) )t S ) S S 5 i S S 3 =
m
= o N
P
3
[}
h -|! > 5 B
Bands. o > >
. &0 r
% >
aaaaaaaaa
13
U o F
auent
5] X Clear Ref. Assignments
Rosuits !
Lene ¢ pos
L1 s
w2 e
L3 2e1
L 4 1es
L5 ase
s o1
[ER Y
L8 e
R
L 1 se
[ERETR T
[ERRETINT)
R TET
[ERETEY
e O
2 51 ect
2 o 0 detected 20537
-
Bands vm B O @mne e

The Normalisation mode is used to generate the value of
normalised volumes for the bands in a gel. This entails:

« Setting the normalised volume for specific band in a lane if a
standard gel.

« Selecting a channel in a multiplex gel which contains
housekeeping proteins/genes

« Selecting a channel in a multiplex gel which uses total protein in
each lane to normalise to.

It then recalculates all normalised volumes for the other bands in
the gel using the normalisation factor.

PERFORMING NORMALISATION FOR A STANDARD
(SINGLE-CHANNEL) GEL

The only option available for normalising a single channel gel is
single band normalisation:

= o & 3 B e Nemellerir

o Normalize band areas across your
e ]2 ed ] 2 Bl BB BT D Bk S DS ey e ER T ER e Ey En o) &
1
5
. oo * B¢
L =3
i) =
' >
o [eg0d
L 800 P :
s bl F
+Bge ’ 3
. i F 3
B
}}}}}} B
Lane # pos. Pos. Unit Typ
L1 o B
L2 e o
L3 e s
L 4 e =
e s s =
) =
e 7 m =
L s e o
Lo s @
L e se .
e ou s @
P =
e B on =
e w ou =
PR w
2 [ 1 261 ks
- B2 s
Bands vm B [0 @oe Zoom Window
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Single band normalisation uses the volume of a user selected band
and sets this value to 1,10,100,1000,10000 or 100000:

It then uses this formula to calculate the relative abundance in each
band on the gel relative to the one you selected:

100 x (volume of band/volume of reference band).

To select your reference band, left-click the band on either the
image view or in the results table:

Define Normalization

Normalize band areas across your
gel

X Clear Ref. Assignments

L o1 ou kpa detected 5571

o1 7 kD2 detected 937
? L3 1 261 kDa detected 877
[ER 224 kpa detected 20537

Bands vm B O @me Zoom Window

Then left-click "Use selected" on the right-hand side:
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Define Normalization

Normalize band areas across your
gel

SINGLE BAND
METHOD

ce No reference selected
REFEREMCE BAMNDS

1ee %

REFEREMCE VALUE

Use Selected Use Largest

The chosen reference band will be
assighed a normalized value of 18@.
Remaining bands will be assigned a
normalized value of

1e@ * (volume / ref. volume).

X Clear Ref. Assighments

If you wish to automatically detect the most intense band on the
entire gel and use that for your reference band, select "Use
Largest" instead:
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Define Normalization

Normalize band areas across your
gel

SINGLE BAND
METHOD

ce No reference selected
REFEREMCE BAMNDS

1ee %

REFEREMCE VALUE

Use Selected Use Largest

REFEREMCE BAND ASSIGNME

The chosen reference band will be
assighed a normalized value of 18@.
Remaining bands will be assigned a
normalized value of

1e@ * (volume / ref. volume).

X Clear Ref. Assighments

PERFORMING NORMALISATION FOR A MULTIPLEX GEL
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o o T @ c1 Channel 1 v Define Normalization

Normalize band areas across your
gel

Single Band v

vvvvvvvv

Zoom Window

Alongside being able to normalise to a single band as you can on
single channel images, multiplex images also have the options to
be normalised to total lane volume or housekeeping
proteins/genes.

NoRrMALISING TO ToTAL LANE VOLUME

Normalising to total lane volume uses the total protein content of
the lanes in your reference channel to compare to all the lanes in
your other channels.

This option is used if you have one channel of your gel assigned
with lanes that contain a defined total protein.

The idea is that the volume of all the material in each lane should
be identical (i.e. the volume of all the peaks should add up to
represent the same total protein) however, as it's likely they will all
have slightly different values, a normalisation factor is calculated
for each lane to accommodate for this variation.

Phoretix 1D will automatically detect the most abundant lane
within your selected reference channel, then apply the following
normalisation equation to every other lane in the reference channel
to normalise them:

NF = volume of all protein in each lane/volume of total protein
(n the most abundant lane

Now, once all of the total protein lanes have been normalised,
normalisation for the bands in the other channels is performed
using the following equation:
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Normalised band volume = raw band volume x NF

NORMALISING TO HOUSEKEEPING PROTEIN

Normalising to housekeeping protein/gene is used when you have
one channel of your gel assigned with housekeeping proteins or
genes.

The largest band by volume (i.e. the most intense band) in each
lane in the selected reference channel is automatically identified
and marked as the housekeeping band (HK) for that lane. The most
intense band in the entire gel for the reference channel is then
automatically detected and identified as the reference band (RB).

With this information, each lane in the reference channel is given a
normalisation factor (NF) by comparing it to the lane containing
the reference band using the following equation:

‘ NF = volume of RB / volume of HK band in each lane

Now, once all the housekeeping bands have been normalised to
each other in the reference channel, normalisation for the bands in
the other channels is performed using the following equation:

‘ Normalised band volume = raw band volume x NF

DISPLAYING NORMALISED VALUES

Normalised values can be displayed in the results section of the
window in one of two ways, either in the main results table or in a
dedicated normalisation table.

To turn on the normalised volume in the main results table, left-
click the results table menu:
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-6.77, 38,23 mm C2@

Lane
L1
L1
L2
L2
L2
L2
L2

To access the view options and left-click the "Normalised Volume"

checkbox.
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. [[JQuantity Calibrated Volume
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27 []Band %
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27 [ Volume Unit
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detected
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cted
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cted
cted
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-6.77, 38.22 mm |C28

Lane
L1
L1
L2
L2
L2
L2
L2
L3
L3
L3
L3
L4
L4
L4
L4
LS
LS
LS
LS
LS
LS
L&
L&

. L&

#
1
2
1
2
3
4
5
1
2
3
4
1
2
3
4
1
2
3
4
5
=
1
2
3
4

Pos. Pes. Unit
15.92 mim
24,47 mim
2.62 mim
15.87 mim
le.@9 mim
17.53 mim
27.18 mim
1.44 mim
16.43 mim
7, 3o —
[ ]Band ID
27 mBand #

1. [JLane Name

16 B Position

5 Position Unit
EType

2? [Peak

1. [|Peak - Raw

15 M Volume

[ |Yolume - Raw

ormalized Volurme

18 []Background

37 [ ]Band %

n [JLane %
[CJExtents (px)

16. [JLength (px)

18 M Band Area (px)

27 [JVolume Unit

Type
detected
detected
detected
detected
detected
detected
detected
detected
detected
datarted
cted
Eted
cted
;ted
cted
;ted
cted
;ted

cted

C[Quantity Calibrated Volume’

cted
cted
;ted
cted
;ted

cted

Jwmll e | p &rese

QUANTITY CALIBRATION MODE

Volu
851€
243E
14ez2
86813
1187
1042
3867
7587
142%
1628

5827
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Liflenel v Quantity Calibration

Zoom Window

The quantity calibration mode is used to convert detected band
volumes to real-world values by including known value standards
in your gel/blot experiment and then defining those values within
Phoretix 1D.

Phoretix 1D requires a minimum of 3 bands with known values to
generate a standard curve with which to fit all band values to.

SELECTING AND ADDING BANDS OF KNOWN QUANTITY

To select your known quantity standard bands, you may either left-
click on them in the image view or in the results table. Once
selected, click "add" on the right-hand side taskbar to add that
band's volume to your calibration curve:
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Quantity Calibration

e Provide known values for individual
bands

* Plot known values against
measured volumes and fit a curve

e Use the curve to calculate
calibrated volumes for all bands in
the project

4+ ADD Select a single band to
continue.

Select 3 more bands to continue.

ASSIGNING KNOWN BAND QUANTITIES

Once your known quantity band has been added as a data point to
your calibration curve, you are able to manually assign it a value:
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Quantity Calibration

* Provide known values for individual
bands

* Plot known values against
measured volumes and fit a curve

e Use the curve to calculate
calibrated volumes for all bands in
the project

el Bl Sclected Band: 201

EAND KNOWN WVALUE

201 1 X

Select 2 more bands to continue.

These values are intentionally unitless to give you maximum
flexibility within your experiment, be it picograms of protein or
number of base pairs in a DNA samples.

To remove a band from your calibration curve, simply left-click the
"X" button to the right of the known value input box:
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Quantity Calibration

* Provide known values for individual
bands

* Plot known values against
measured volumes and fit a curve

e Use the curve to calculate
calibrated volumes for all bands in
the project

el Bl Sclected Band: 201

EAND KNOWN WVALUE

201 1 X

Select 2 more bands to continue.

DESIGNING YOUR CALIBRATION CURVE

Once you have added at least 3 bands with known values you will
be able to view your calibration curve in the right-hand side
taskbar:
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Quantity Calibration

* Provide known values for individual
bands

¢ Plot known values against
measured volumes and fit a curve

e Use the curve to calculate
calibrated volumes for all bands in
the project

e ol Bl Sclected Band: 206

BAND KNOWN VALUE

201 10 X
203 100 X
206 1000 X

Cdmim mm ol | o= ..
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Shlialgilc LLIIS hd

Straight Line

Power

Log

Exponential (offset)
Exponential

Power (regression)
First Order Lagrange

From the drop-down list, select the curve fitting type that most
accurately reflects your data points (as a rule of thumb, this is
usually the curve type that has the highest R2 value, the closer to 1
the better).

Both the equation used to calculate the curve and the R2 value can
be found below the drop-down once curve type has been selected:

Straight Line v

FIT TYPE

y = x ¥ -@.87725 + 1252
R? = @.9898

Whilst at least 3 bands with known values are required to
create a calibration curve, Phoretix 1D supports a virtually
unlimited number of known band values to create your
calibration curve. The greater the number of standards that
form the calibration curve the greater the accuracy of that curve
and therefore the greater the accuracy of the interpreted
(unknown) band values derived from it.

DISPLAYING CALIBRATED BAND VALUES

To show your quantity calibrated band values, left-click the results
table menu and tick the "quantity calibrated volume" check box:
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Lane # Pos. Pos. Unit Type Volume Vol. Calib.
L2 1 15 kb detected 21380 -399.6657
L2 2 14 kb detected 2585 1052.1636
oL kb detected 942 1179.8532
Band #
O Lane Name kb detected 12434 291.3161
4 Position kb detected 5567 821.7959
Position Unit kb detected 9873 550.9481
4
B Type kb detected 13194 232.6716
[ Peak
O Peak - Raw kb detected 23693 -578.3757
® Volume kb detected 18537 437.8867
(J Volume - Raw kb detected 12320 300.1196
U Normalized Volume kb detected 8369 605.3545
Quantity Calibrated Volume
kb detected 7116 702.1429

[0 Background
OBand % kb detected 3376 991.0405
OLane % kb detected 2070 1091.9228
U Extents (px) kb detected 3493 982.0027
O Length (px)

? DBani Ar:a (o) kb detected 5630 816.9295

- [ Volume Unit kb detected 16102 8.e164
m B O @roke

. M M n . n

Calibrated band values are then displayed in the "Vol. Calib.

column in the results table.

HBund Information W & Bl Resullis
e ——— S
2 [ [, Sonei Salkuiar
m 2 s 13 Kb detected 5073 550.5451 @ All Lanes
W 2 e w o e zes s PDF Report
&, | o dmeiiesn e R
% L2 10 11 kb detected 12328 300.1196 (JLane Detail
Normal lize L2 11 10 kb detected 8369 605.3545 e
Lol s e e s e oo
- N e e

Lane Information m B @

Name
Lane 1
Lane 2
Lane 3
Lane 4
Lane 5
Lane &
Lane 7
Lane &
Lane 9
Lane 10
Lane 11
Lane 12
Lane 13
2 e
Lane 15
Lane 16
Lane 17

Length Volune
175.21 nn 183880
175,21 an 145825
175.210m 97076

175.21 nn  sesse

175.20 nn  1e5256
175.20nn 135089
175.20an 163146
17521 wn 176771
175.21 nn 16430
175.21 nm 126646
175,21 nn 148022
175,21 an 157559
175,21 an 15013
175.210n 162108
175.210n 217862
174.80 n 144832
174.54 n 187858

Extended CSV Export

Detailed Appendices
Dintensity Profile
Dlintensity Profile - Raw
O Volume

O Volume - Raw
OlBackground

Results mode is the final stage of your analysis, where you are able

to gather all of your results together and export them in the form
of a report.

In this mode, your results are seperated into bands (top table,
green) and lanes (bottom table, blue):
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= Band Information w1 & @ Explore Results
Lane #  Pos. Pos. Unit Type  Volume Vol. calib o D I ]
Image L2 1 15 kb detected 21388 -399.6657 G EREREE M T i
e e
mole 2 o detected 2585 152,166 P e G ep e o
Lanes L2 3 14 kb detected 942 1179.0532 applications
) P detected 12434 2915161 ke ontent Selection
s fe s o S detectes 5367 s21.75
m |2 & 1 “ detected 5073 ss6.5a81 G Al Lanes
v |7 Ps detected 13134 2326716
[ERY 13 K detected 23693 -578.3757 PDF Report
e [z s m o detected 10537 437,886 el berai
v |z o =u 5 detected 12320 s00.1155 O Lane Detail
Normalize | L2 11 10 kb detected 8369 605.3545 e e e
I R 5 detected 7116 7021429
am 2 13 s 5 detected 3376 s91.0405
ol L2 14 7 kb detected 2070 1091.9228
L2 15 6 kb detected 3493 982.0027 OMMENT 2
(1 NTYEETIE Kb detected 5630 816.9295 —
L3 1 15 kb detected 16182 8.0164 ° °
Lane Information m B 0O xtended CSV Export
Name Lengen Volune meled Appendices
ntensity Profile
s e D rcensiy proie - Rav
Lnez  wsaim  1ssas =
Lnes  wsaim  srers 0 volume - Rav
Lne s usaim  sesse CBackgiound
Lene 5 175.20 mm 1e5256
Lne s usaamm  13sees
Lne 7 wsaamm 1esies
Lnes  wsam  wem
Lne s wsaamm  1sssse
et 11w 126ses
Lene 1t 1t 14se22
Lne 12 wsanmm 1s7sss
ene s w2t 1ssers
9 fness s seaes
) Lane 15 175.21 mm 217862
= Lane 16 174.84 mm 144832
e 17 17asemm 17858

Each section can be controlled independently using the buttons
situated above:

The first is "choose columns":

E>

= D

‘ Choose Columns...

O

Which, just like in the other modes of Phoretix 1D, allows the user

to choose what columns of results are displayed:
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[} = 0

(JBand ID

Band #

(JLane Name
Position

Position Unit

Type

(] Peak

(] Peak - Raw

Volume

(] Volume - Raw

(J Normalized Volume
Quantity Calibrated Volume
() Background
(JBand %

() Lane %

(] Extents (px)

(J Length (px)

Band Area (px)

[J Volume Unit

KD detected 3495

For reference, here is the definition of what each column refers to
in the results tables:

e Band ID - Global band ID across the gel. Each band will have a
different ID

e Band # — Band number within the given lane (numbered from top
of lane down)

e Lane — Lane number the band is present in (numbered left to
right)

e Channel — Channel number the band is present in (only available
when using a multichannel image AND All Channels checkbox is
checked in the right hand taskbar)

e Position — Distance from top of the lane (unit depends on
position unit)

e Position Unit — Unit for position (default mm)
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e Type — Whether band has been automatically detected, manually
added or edited post detection

e Peak — Calculated peak intensity (background removed)

e Raw Peak — Peak intensity including background value

e Volume — Summed volume of pixel intensities in the band box
(background removed)

e Raw Volume — Summed volume of pixel intensities in the band
box including background value

e Normalized Volume - Normalized volume (if normalization
applied)

¢ Quantity Calibrated Volume - Quantity Calibrated Volume (if
Quantity Calibration applied)

e Background - pixel intensity of background for band

e Band % - A measure of the band's Volume divided by the total
volume of all the bands in the lane

e Lane % - A measure of the Bands volume divided by the volume
of the whole Lane

e Extents (px) — Band start and end points (measured in pixels from
the top of the lane)

e Length (px) - Band length (measured in pixels between edge
boundaries)

e Band area (px) - Band area (measured in pixels between edge
boundaries)

e Volume unit - If using a calibrated image unit used for calibration
will be shown, if using an uncalibrated image the units are just
intensity

The second is "export CSV" which when left-clicked allows all of the
results displayed in the table to be exported in a Microsoft Excel
readable .CSV (comma seperated values) file. This is especially
useful if you wish to export your results into another program as
.CSV is a very widely supported data file type.

Left-click "export CSV" to open a file dialog box that asks you
where you wish to save your exported file (the default location is
the desktop).
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(= Export CSV X

<« v > ThisPC » Desktop » Demo v O £ Search Demo
QOrganise ~ New folder = . (7]
~ " .
@, OneDrive - Person Name Date modified Type Siz

& This PC No items match your search.
_# 3D Objects

I Desktop

ﬁ Documents

¥ Downloads

JS Music

== Pictures

E Videos

# local Disk (C) v ¢ >

File name: v

Save as type: | CSV File v

A Hide Folders Cancel

Give your exported file a name and click save.

The final button is "copy to clipboard":

O

‘ Copy to Clipboard

pe

Which copies the current table to your clipboard as an unformatted
series of raw values which can then be pasted into a huge number
of different applications (Microsoft Excel, statistics software
packages etc.).

EXPORTING REPORTS

On the right-hand side taskbar, you can find the options related to
report generation:
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Explore Results

1. View all measurements generated
during analysis in a tabular format

2. Export all, or a portion of the data
as PDF or CSV for use in other
applications

Content Selection

M All Lanes

PDF Report

(] Channel Detalil
(] Lane Detalil

CPTIONAL SECTICN SELECTION

COMMENT

Generate PDF Report

Extended CSV Export

Detailed Appendices

(] Intensity Profile

() Intensity Profile - Raw
(] Volume

(] Volume - Raw

() Background

Generate CSV
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CONTENT SELECTION

By default, reports are generated containing the results from all
lanes, however by unticking the "All Lanes" checkbox the user can
select exactly which lanes they want to include in the report:
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(JAll Lanes

L1

Select Lane(s)
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w

L1 Lanel

L2 Lane 2

L3 Lane 3

L4 Lane 4

L5 Lane 5

Le Lane 6

L7 Lane /

L8 Lane 8

L9 Lane 9

L1e Lane 10

L11 Lane 11

L12 Lane 12

L13 Lane 13

L14 |lane 14

W

‘ Select All
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O L15 Lane 15
O L16 Lane 16
O L17 Lane 17

By left-clicking the "lanes" drop-down box the user can select
which lanes they want to include within the .pdf report by clicking
the checkbox next to the name of the lane. There is also the option
from this drop-down to select all lanes by clicking the double tick
box in the right hand corner.

PDF ReporT OPTIONS

By default these options are turned off and results in the
generation of the most basic type of PDF report when the
"generate PDF report" button is clicked.

Included in this report is:

e Greyscale copy of the analysed image

e Date of analysis

e Size of image (in pixels)

e Imager model (if available)

e Date ofaquisition (if available)

e Exposure time used for capture (if available)

e Image displaying analysed lanes

e Lane information including lane name, length and total lane
volume

¢ Image displaying identified bands

e MW ladder name (if used)

e MW ladder steps and pixel position in lane

e Background removal method and settings

e Band detection settings

e Normalisation settings

CHANNEL DEeTAlL
Ticking this box includes channel detail to the PDF report, if
present in the image metadata

LaNE DETAIL

Ticking this box includes all of the above and adds:
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e Lane profiles for every lane
e Band locations within lanes and selected measurements in

measurements table

ExTENDED CSV REPORT

Extended CSV report allows you to export your data as a CSV file
with some additional information beyond that exported if you only
clicked the "export CSV" button above the band or lane table.

Please note: to export a CSV with these values, they need to be
turned on in the results tables first
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