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Introduction

Welcome to the Phoretix 1D Quick Start Manual.

This document has been constructed to provide a valuable starting point when first using the software.

By running through the procedures described, you will become proficient in using and demonstrating this
product within a very short period of time.

Should you want to discuss any aspects of the software or if you experience any difficulties, please do not

hesitate to contact us. Our Coverwise Support Team has immediate access to the development, sales
and applications teams to ensure the most knowledgeable answer, quickly delivered.

To contact us:

E-mail: support@nonlinear.com

Telephone: +44 (0)191 230 2121
Fax: +44 (0)191 230 2131.

When contacting us, please include as much information about yourself and the problems you are
encountering as possible to ensure a speedy resolution.

Key product points: Phoretix 1D version 2003

Provides automatic detection of lanes and bands.

High throughput screening is facilitated with Analysis Protocols.

Automatic analysis of multi-tiered gels.

Complex band pattern matching, easily handles intra- and inter-gel variation.

MADGE, MegaBACE™ and ALF™ gel compatible.

Distorted gels analysed accurately by accounting for the distortions using flexible lanes, grimaced

bands and flexible Rf lines.

e Comprehensive gel analysis features include: band quantitation, molecular size determination, pl
calculation, various normalisation and calibration techniques and a range of band matching
facilities.

¢ Quantitative analysis, highly accurate MW determination and densitometry.

e Band pattern matching and lane relationship studies: Automatic band matching to an
automatically produced synthetic reference lane that may be edited.

e Comprehensive data management tools, to organise lane data and create libraries.

e Extensive display options, annotated image and lane profiles, tables, graphs, dendrograms,
reports, matrices and histograms.

e Powerful band picking tool for the coordinate mapping of selected bands in a current gel, to

coordinates relating to locations on a separate robot device. Numerous robot types supported.
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Program Layout \
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These component windows can be activated or minimised by pressing the appropriate button on the
Window Selector Bar, at the bottom of the main program window, beneath the Navigator.

Finally, at the base of the program window is the Status Bar, providing image coordinate data and
program status information.

Main Tool Bar

The main toolbar is located just below the main menu bar and provides quick access to the most
frequently used modes and commands in the program. Each command or mode can also be accessed
using the main menu bar.

Viewing the toolbar from the left side, the first section consists of standard windows options:
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The second section of the toolbar consists of the main processes for analysis.

.

Normal Mode

Profile
Create Deconvolution

Remove
Background

Rf
Calibration Band Picking
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The third section of the main toolbar contains additional processes for analysis:

Intensity

Calibration Run Last

Protocol

Send Lanes

Contrast and to Database

Colour

Contrast and Colour Options

/ Previous Next Gel
Gel




Window Selector Bar

At the bottom of the program window is the Window Selector Bar, consisting of the eleven Child
Window icons.
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Toolbars on Child Windows

The two main Child Windows for performing analysis - the Image Window and the Analysis Window, also
have toolbars. Icons on these toolbars launch popup dialogs that allow you to modify the parameters for
that window.

For the Image Window they are:

D'Splay Edit Overlay
AN
= Ghawsrtimialmage. User Defined Overlay
—Owerlays——————————

¥ Show grey image

¥ Sh One to One Fit to Defined Overlay 3

Band Histogram Window |- Show edges

Hore A ™ Show lane-bend tie-points
[ Show gimaces

Scroll bar scale

Peak dizplap

IF'ier Position j il = IShDW ho peaks j
~ Lane Names Ruler B al:kgmund

I Show Lane Mames Band Detection ﬁﬂ [~ Show matches

L : Deconvolution

ane names are vertical B ™ Show reference lane
¥ Show Lane Nurber _
ITier 1 'I Select Tier mWa"ﬁJ ol ™ Show RF lines
atching

Left-hand Ruler I:!'-'I*E"r'":!t.'r' Cal & [ Show Molecular Size lines

[None =] |Htenzity Cal.
M ormalization
Rulers Fant |Jzer defined

uial Bold, Spt Q

For the Analysis Window they are:
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Navigator

At the left hand side of the screen is the
Navigator. It is the integrated control panel
for the software. Navigator appearance is
specific for with each analysis mode - see
previous pages.

When you first run the program the Navigator
has two tabs at the bottom. The first shows a
File Tree - this is similar to Explorer but only
shows files related to the 1D software. ltis
possible to perform all File operations using
this tree.

The other tab in the Navigator is the
Experiment Tree. This contains the layout of
the current experiment and also allows you to
select the current gel that is shown in the
Image Window, simply by double-clicking on
the gel name.

Other operations can be performed on these
gels. These are available using a right-click
context menu, or from the various menus at
the top of the program window.

Analysis Modes

options, accessed using the Options button.
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Having opened or created a new experiment, the Navigator displays a third tab, which takes on the
appearance of the current analysis mode, as in the example below - Lane Creation. The Navigator
displays the relevant tools for the current analysis step. Several of the Analysis modes have additional

Running down the right hand side of the Navigator is the Sub-Mode Toolbar. This vertical toolbar
displays the current mode and offers extra tools depending upon the mode selected.

|

Lane Creation | Band Detection | Molecular Size | Matehing | GuantityCal] | 9.

~ Lane Detector .

(%

Select one or the other, or bath. [This last option runs
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The lane detectors can detect non-vertical and bending
lanes. Select one of these options to force the detected
lanes to be wertical and/or straight.

" Mo Lane Restictions

" Lanes are Straight

£~ Lanes are Straight & Vertical

I Altemnative manual lane creation method

There are two methods of automatic lane detection. .
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Analysis Protocol

Stage 1: Managing Files and Experiments
To set up an Experiment the files must be in the same folder.

Selecting files: Select files tab at the bottom of the Navigator. Move
to the folder containing the image files (in greyscale tiff format).

Expand the folder by clicking on the plus node and select the files to be
included in the experiment, by holding down the Ctrl button as you
select the files.

Creating an Experiment: Right click on the selected files and choose
Create Experiment. The images are loaded and the first image in the
series is loaded into the Image Window. The Navigator will now
automatically switch to Lane Creation, the first step in the analysis
procedure.

Notice: the Navigator now has three tabs. FE. I |

Fo. | IPL... I_I

Opening an Existing Experiment: All existing experiments in the file
tree of the Navigator are identified with an icon that resembles a test-
tube. When the experiment is highlighted, the gel image files analysed in
this experiment will flash in the file tree. To open the experiment either
double click on the test-tube icon, or right click and select Open
Experiment.

Backing up the current experiment: can be done here by right clicking
on the experiment file (with the exception of the current experiment).

Deleting existing experiments: can also be performed using this
context menu.

Adding Gel Images: Additional images that are present in the same
folder can be added to existing experiments by right clicking on them
when in file view.

Note: You can preview the images being added to the experiment by
selecting the preview option in this context menu.

Multiple Experiments: During analysis the software does not change
the raw data of the image files. Therefore unlimited experiments can be
created from the same image files, by repeating the above process.
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Stage 2: Lane Creation

m} Automatic Lane Definition

Automatic and Manual Lane creation allows the definition of one or more
areas called Multi Boxes, in which the position, width and number of lanes
on your gel image is defined.

To detect lanes on an image first select the Create Lanes icon from the
Lane Creation Sub Mode Toolbar.

Automatic lane creation can operate on all of the image or a user defined
Area of Interest on the image.

MHumber of Tiers I-I 3:

¢ Automatic Lane Creation
" Manual Lane Creation

1%

— Instructions:

Detect Lanes

=)

Select an area of interest in the
image to detect within

v

Accept Lane
changes

Restore Lane(z]

Restart

Iij
x

lES
g+

To Detect: s
. : : . | 3
e all of the image - click on the Detect Lanes icon - this U}} O
will create a Multi-Box. 2
(]
|
e an Area of Interest on the image - first define the area by dragging out E|¢"
a rectangle and then press the Detect Lanes icon. E
=
when complete the sub-mode will change to Move Multiple Lanes.
* P 9 P FE. | Sr. L. I_ @
B t1_basic.tif [1:1.01] [_ O] %] B t1_basic.tif [1:1.01] [_TO] =]
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Define and detect lanes in an Area of Interest
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Manual Lane Definition

When Manual Lane Creation is selected, you can define both the number and width of lane overlays that
will appear in the Multi-Box, when it is created in the Image Window.

Box - the lane width set at 40%

T
350

Mumnber of Tiers Iﬂ ’ﬁ &l I:Il@l W @I
£ Automatic Lane Creation [[[I&' 1 2 3 ;I
% Manual Lane Crastion E|€' I I I F=
Mumber of Lanes Iﬁ Fo
Lane Zwidh |90 =] .- F o
= Instructiong: ——————————— I__} - 7
Drag a box around the lanes L=
w - &
Manual Detection of a 3 Lane Multi- -§

‘lo__s0 100 150 200 2b0 aoo 250 b

For a range of reasons: sample content, electrophoresis conditions, gel quality etc. lanes can exhibit a
variety of distortions that have to be accommodated in the Lane Creation facility.

4]

Accurate band detection and volume measurement is dependent on the ,
. . . & Bend / Resize Lane Box
quality of lane creation. Hence we have included a number of tools that ~
tove Lane Box Edges

B

enable the user to rapidly edit the position, size, width and linearity of  AddLane
the lane overlays after automatic or manual creation. E|‘$’
E|'x Delete Lane
There are tools provided to operate at the level of: |
= Ingtructions:
. the multi-box [[[I'E' Dirag the comers of the lane
baox ar bend the edges
e thelane E|'$' Multi-Box Adjustment
[I]]&. Editing the Multi-box

For the purposes of this example we are only interested !
in detecting the bands in three of the lanes on a gel R
image. In the Navigator panel (set for manual lane I
creation as shown above) set the number of lanes to
exactly 3 and an initial lane width of 80%. .
| >
R
3 Select the first icon on the Sub-Mode Toolbar, o
ﬂ:ﬂ then holding down the left mouse button drag out Adjusting
the box over the three lanes. shape of
Multi-box

I]]]'i' The box will now look like the first image on the

right. To adjust the Multi-box, select the second
icon on the Sub-Mode Toolbar. By dragging the red
boxes at each corner the box can be reshaped to adjust
for some of the lane distortion.
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E|'$' Editing Individual Lanes

-

Each lane within the Multi-Box can be individually moved, resized, =

FEE

have tie points added to allow reshaping of the lane and the addition of M
Grimaces, to account for poorly-shaped bands. " 4dd Grimaces
Apply width to
H Hﬂ all lanes
_ . <
Select lane: Either click on the lane overlay in the image, the — Instructions:
lane number, ruler or use the lane navigation icons at the @E Create and drag handles of 2
lane to bend or change width

bottom of the Sub-Mode Toolbar. The current lane overlay
will now be coloured green.

Move Lane: Select Move Lane in the Navigator. The pointer now changes to a four
way arrow when it is located over a lane. Holding down the left mouse button allows
you to move the lane overlay.

Resize Lane: Select the Bend/resize lane tools. Now when you move the pointer up
and down the lane it appears as a cross hair. Each time you left click you add a tie
point (small white marker). Each tie point can be repositioned by dragging it left or
right. This includes the default tie points at the top and bottom of the lane. The
middle graphic in the diagram below shows the reshaping of the lanes around added
tie points. A tie point can be removed by right clicking on it.

Lane Width: To alter the width of any lane (using the resize lane tool) move the
pointer slowly over the red tie points at the lane corners. The pointer will now change
into a two-way arrow. Dragging this left or right adjusts the lane width - see the left
graphic in the diagram below.

Grimacing: Sometimes the shapes of the bands in a lane look misshapen. To ensure that they are
detected accurately one can added grimaces. These are user-defined flexible overlays, containing
multiple tie-points that reflect the contours of the bands. This allows the software to automatically correct
for such lane distortion during the Band Detection stage of analysis.

Addition of Tie-points

\

Adding Grimaces
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Detecting Lanes on Multi-tier Images

Mumber of Tiers I2 3:

To detect multiple tiers on an image, select the required number @ Automatic Lane Creation H]]'i'
of tiers by entering a value in the box at the top of the Lane " Manual Lane Creation EI.;,
Creation Navigator.
I:I.?f | Detect Lanes
— Inztructions:

If two tiers are required (as shown in the example below) then you
will see a purple line appear on the defining the end of the first tier
and the start of the second one.

Select an area of interest in the
image ko detect within

Multi-Box Adjustment

The user can adjust the position of the red line by dragging it to the appropriate location on the Image
Window.

11| B[ [Eeaees -] 3

e e S —

iy i . — b

B 1|E| e A ®| 00

12345678910 12 14 16 18 20 22 24 -
I e e e e e e o I O

Lanes are detected by clicking on the Detect Lanes icon on the Lane Creation Navigator.
Once the detection of the lanes in the tiers is completed satisfactorily, the rest of the analysis proceeds as
for one tier.
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Stage 3: Background Subtraction 4

Subtraction Method
L Roling Ball =

The Background Subtraction icon follows lane creation on the main
toolbar.

@ Rubber Band
A Minimum Profile

47 Yalley ta Valley
Subtraction Methods O Lane Edge Subtract
(3] Image Rectangle
backgraund

There are several different algorithms available for determining the
background values. Some commonly used ones are highlighted below. To
perform a subtraction method select one from the menu on the Navigator, as
shown on the right. Now click on the Subtract Background icon to execute
the algorithm. The Measurements Table is immediately updated to show
the changes in measurements. By default, all lanes in the gel are
immediately analysed using the same algorithm, although you can disable
this using the Apply to all lanes checkbox on the Navigator dialog.

ot

Rolling Ball: - This method requires you to enter a parameter for the size of
a disc. This option calculates the background as if a ball, with the radius you
have entered, were rolling underneath the lane profile. The larger the radius
of the ball, the less the background rises with the profile.

IV &pply to all lanes

Subtract
Backgraund

L) % ? Background Subtraction

Rubber Band: - This method can be thought of as stretching a rubber band
underneath the lane profile. It is not recommended for poorly-separated Background Subtraction
bands.

AN

Minimum Profile: - This method takes the lowest value on the profile of each lane as the background for
that lane.

|§| Image Rectangle

m Image Stripe
éd Manual Baseline

Manual Methods: are also available in the Navigator selection box.

Viewing Background Subtraction:

To examine the effect of the background subtraction method being used, ensure that the Analysis
Window is highlighted. The diagrams below compare the Rolling Ball method (Radius 200) with the No
Background situation.

Bl @ [1a 2Aly| = B. | | @ l_@|m|iv| =l

180 r 120 H

170 4 | 170 I
180 4 Lo 160 - g
150 L7 150 —| L
140 A F = a0 A L
130 1 [ 130 4
120 = 120 L
100 o k 2 oo L
an o Il an i
B0 Rolling Ball 1

70 A . 4

o Subtraction i

50 100 150 200 250 300 350 400 450

Pixel Intensity
Pixel Intensity

a SD 1DD 150 QDD 250 SDD 350 QDD

Pixel Position Pixel Position

SR I
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AR Stage 4: Band Detection

Detect Bands

The Detect Bands icon follows background subtraction on the main toolbar.

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.

To detect bands in all the lanes, select the Apply to all lanes check box.
There are three key parameters controlling band detection:

Minimum slope: This figure represents how pronounced the band must be,
with respect to the surrounding area in the lane. In general, the lower the

minimum slope value, the more bands are detected.

Noise reduction: The figure represents the degree to which small local peaks
should be ignored on the profile. It is designed to eliminate noise in the image.

Mirimurn slope |12 3:
Moize reduction H
|1 3:

b ax Peak
— Instructions:
1. Detect bandz using
detection parameters above.

2. Edit bands and edges in
Image or Profile. Left click
add/mave, right click delete.

V' &pply to all lanes

4} | Detect bands

X Clear all bands

In general, the higher the Noise Reduction value, the fewer peaks detected.

Percentage Maximum Peak: This is a threshold parameter that discards
peaks that are less than a certain size, in relation to the highest peak on the

gel/lane. The higher the percentage value entered here, the fewer the peaks

likely to be detected in the profile.

Detection of the three lanes described in analysis stages 2 and 3 were
detected, using the parameters shown in the Navigator above. The
difference between automatic and fixed width edge detection is shown
on the diagram below. The dialog to change the edge detection method

is found by clicking on Options.

Using the Analysis or Image Windows you can easily add or remove bands manually, using left click to

add and right click to remove band overlays.

|

Options. ..

7S xe.

I

@ ,% '%' Band Detection

Detect Bands

[ Lane 1 [34%)]

Bl @] [13 &A=

Edge Detection
Select the method of edge detection

El [ [ [E]
M | & B &

120 o
170 o
160 A
150 —

g

Pixel Intensity

Remember, if you redetect the bands automatically any manual editing will be lost!
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Band Measurement

Automatic Calculation: Band volume measurement occurs automatically when the Detect Bands icon

is pressed.

Editing on the Fly: As each change in the
band detection parameters or manual edit
is made, re-measurement of the bands
occurs automatically thus making the
editing process both faster and more
efficient.

Displaying Measurements: The
Measurements Window, which is visible by
default, now shows a list of all the bands
that have been detected and their
volumes. Other information about the
bands in this table can be displayed by
clicking the select fields button in the
Measurements Window. The pop-out
menu contains a list of check-boxes for the
available fields.

L& Stage 5: Profile Deconvolution

AII Lane Measurements [_ (O] x]
B-|m| 2|

- - Lane1 Lane 2 Lan_* |
Volume | Yol+BkGr Band Yolume | Vol+BkGr Band Vol
: 1| 9348.35| 50,432.00 1| 8779.08] 50,598.00 EE
v 2| 2317267 | 037600 2| 22389.34] 7818100 2] 203
B and Narne 3| 1658300 58,596 00 3| 1450608 | 5513200 3| 82
4| 2278.33| 2533000 4| 157748 2747000 4 1o
[JFID 5| 288025 25880.00 5| 162514] 31,7300 5| 16
[ | Coordinates 6| 289375| 34,227.00 | 170317| 27,019.00 G| 140
JPosition 7| 219930 27,008.00 7| 2085050 67,721.00 7| 208
6| 63270 4158400 6| 177300 3357600 AEE
]V alume 5[ 18607.50| 57,821.00 5[ 748.00| 22,585.00 3| 82
]G auzsiat Walurne 0| 3736300| a2,895 00 10| 10,493.50| 53,371 .00 10| 123
Volume + Background [11] &397.00] 74,335.00 1] 1,168.00] 3587200 [
2| 257200] 3580700 12| @47200] 5473500 12186
[ 1B ackgiound [13] &71298] s3.497.00 13| 40,774.58 [113,324.00 3] 78
[]Calibrated Yolume 4] 3926475 9467100 14| 32,249.58 |118,5647.00 14| 430
Mormalised Yolume 15| 2945277 [119,193.00 15| 5350.95| 44,5691.00 [BEE
TN LI 16| 234.00] 43,180.00 16| 20,092.85| 90,702.00 6] 34.2
7] e34s0] 2177700 17| 58,224.70 [163,380.00 HIEF
MEvelln | Move Downl 18| 28,524.74 130,586.00 16| 23360.13 | 59,420.00 [EIRER
= = 13| 10:326.76] 66,817.00 19| 32,660.00| 80,251 00 18] 176

20 993.00] 73,853.00 20| &756.32| 55,406.00 20[ 18,2
21| 2119816117 206.00 21| 1739850 97 65500 21 [ 0,1
22| 570.34] 2253100 22| 433155 61,500.00 2] 104
23| 9974.00] 68,414.00 23| 6772.45] 67,200.00 Z3[ 1511

24| 11,474.31 | 87,200.00 24| 281591 | 41,942.00 24

4 [¥]N Selected 3 All Lanes A Comparisor| < |

Measurements Table

The Profile Deconvolution icon follows band detection on the main toolbar.

Profile Deconvolution is the process of separating a lane profile into a series of
individual curves, each representing a single band. The software will
automatically recalculate band volumes for merged or overlapping peaks and

for bands displaying saturation.

When Profile Deconvolution is implemented the Analysis Window will display
the Gaussian fit in red overlaying the original green profile.

Manual handles are provided to allow you to visually adjust the computed fit if

required.

The Measurements Table now has an additional column displaying the

Gaussian Volume.

[ Lane 8 [21%]

ol g 8laly] =

—

@l 11| B[ [Decenvakion

Pixel Intensity

170 180

T L s
190 200 210 220

T T
230 240 250 260

Pixel Position

T T T
180 200 #60] 300 350 o0

i
o

Profile Deconvolution
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Fit Gaussians
to Peaks

¥ Advanced Fitting

— Instructions:

1. Make sure Band Detection
and Background 5Subtraction
are complstely correct and
then fit the Gaussianz.

2. After fiting the Gaussians
cah be edited in the Analyzis

iirdo
Reset Peaks
to Giaussian
Delete
x Gaussians
: =
[*]
=
=
=]
=
=
o
o
€@
m]
Z
=
]
£
o
fe
>
FE. | 2r. | aZp.. @
AII Lane Measurements H=] 3
8 N =l =
Lane & Lane 9 ;l
Band Volume |Gauss Vol| Band Volume |Gauss Vol
10| 3357313 | 21,301.33 10| 10,529.54 | 29,205.96
1| 48,728.32| 36,351.37 11| 41,02200| 3397737 J
12| 31,276.65| 25,703.60 12| 62,634.31 | 43458.49
13| 22,088.59| 5,599.65 13| 29,918.44 | 9334045
14| 14171.32| 11,055.65 14| 26,26843) 47673.71 | =
T[]\ Selected wAlLanes 4 cali] T T T




Eﬂﬂ Stage 6: Rf Calibration

The Rf Calibration icon follows Profile Deconvolution on the main toolbar.

Rf or Retardation Factor is a measurement of position along the lane,
relative to lane length. By default, the first position in each lane has an Rf
of 0 and the last position has an Rf of 1. There is a linear increase in Rf
from start to finish.

To Add/Remove an Rf line: move the pointer over the Image Window
and left click to add a new line. Use right click on an existing Rf line, to
remove it.

Bending Rf lines: you will probably find it most useful to be viewing the
whole of your gel. Move the mouse over the line you wish to bend. Left
click to add a tie point or right click to remove one. Tie points can be
dragged to the required position or automatically snapped to bands of
interest, using the facility in the Navigator (as shown below).

Reassigning Values to Rfs: To change the Rf value assigned to a line,
first select the box containing the numerical value by left clicking on it.
Now over-type the value with the new value. The box will now have a blue
outline signifying a user-defined value for the Rf line. When comparing
data across gels, it is important to assign similar bands with the same Rf.

Keep Rf Lines alighed with

™ Use curved Rf lines

Snap Af Line to Bandz
v when dragging

= Inztructions:

1. Create an Rf Line by clicking
on the image.

2. Bend Bf Lines by dragaing
them on the image.

3 Alter the R value of a line by
clicking on the value box and
editing.

5] & "5 Rf Calibration

FE. | 33F.. ﬂﬂﬂc...]_

Rf Calibration

F.eep Bf Lines aligned with

[ Use curved Rf lines

Snap Bf Line to Bands
v when dragging

— Ingtructions:

1. Create an BF Line by clicking
on the image.

2. Bend Rf Lines by dragging
ther oh the image.

3 Alker the Rf value of a line by
clicking on the value box and
editing.

Placement of Rf Lines

17



é\ Stage 7: Molecular Size Calibration

Standard At Edit

[ et |
The Molecular Size Calibration icon follows Rf calibration on the main ~ Instructions: -
toolbar 1. Left click on lanes to assign

the standard to them. Right
click ko unassign.

2. Click and drag the izo-Mal.
Size lines from the assigned

To estimate the molecular weight or pl of the bands in your lanes, you will

have run a standard lane (or several) alongside the normal lanes on your gel. bands 1o the correct bands.
The standard lane will have bands with known values of Molecular Weight, S IR bt o |

Base Pairs or pl.

Using these known values, the program creates contours of known Molecular ]}& T s
Size horizontally across the gel. If you have run several standards, these —

lines can run between the standards, or you can simply choose one X | Ce el s
standard as the best example and propagate the MW using Rf or the e

position on the gel.

Step 1: Enter known values for standards lane(s) using the Edit Standard
dialog, which is accessed by pressing the Edit icon at the top of the

Navigator.

Edit Standard
@ LR ;I Mapping Units

BB Cwiiws IBase Pairs 'l
-B&] Desla
& Des3 Mappings List

-] Desd

L) "5 Molecular Size

=)

@ SPRW
8] Nathaliehd
BB DesHMMw
B&] Monwich
8] Paul Myosin
BB Joehws

MW Calibration

Step 2: Select a Standard Lane by clicking on it and assign the standard values either singly or all
together, using the tools provided in the top panel of the Navigator.

Lane Creation | Band Detection  Molecular Size | Matching | Quantity Cal |

— Standard

& Mame:  TutMws

Tick the values of
the standard you
require far this gel

Step 3: Now choose the Curve Fitting Algorithm and the
method of propagation from the Options dialog,
accessed with the Options button on the Navigator.

i Curve Type
Select the type of curve uzed to fit the standard

é Cubic Spline 'l

Log

[Juadratic 28

Linear Log
Linear
Firzt Order Lagrange

Done

: 3 Uze Rf Lines to propagate size
E_ul:m: Spline - IV values acrozs the gel - \f&
Lingar Log

Linear

First Order Lagrange

Curve Fitting Algorithm Propagation Method Compute and Assign MW

18



Note: You can edit the bands of the lanes after MW calibration without losing the calibration information.
However, if you edit the bands of a standard lane, then it ceases to be a standard lane until you re-assign
the known values to its bands, at which point their MW values will automatically appear in an updated
table.

AII Lane Measurements [_ (O] =]
I:Il%l IMuleculaISize j El @IE’EM :

Band Yolume |Base Pairs ;l

"'___J o — T P 7| 11,8433 234
1 2 : G| 949280 194 J

g 264713 118

Lane 2 1| 78722 1247

2| 1368962 a3

3| 872238 823

4| 358054 715

5| 19,4524 &1

6| 498750 425

7| 122086 377

o] 3819264 286

a| 12,581 46 225

10| 617554 182

Lane 3 1| 113643 1612

2| 2,044 54 1328

3| 430687 1220

4| 1571643 as0

+ 5| 792648 808

J G| 664265 703

S 7| 2366065 532
- I - | | - | - | - G| £,396.00 421 |
L i} 100 200 I 300 400 500 » | 9 [+ Selected ) AN Lai|[« | >|_I

Interpolation of MW values using Rf lines Measurements Table

This is the advantage of being able to edit on the fly.
Note: Correct choice of Curve Fitting Algorithm ensures that the interpolation of unknown values

generates reliable estimates for molecular weight. In the case shown below, the best fit to the standards
data was achieved using a log curve fitting algorithm.

H‘w’ Curve - Lane 1 M= E3

a3

Lh

=

=
]

b

=
=
[}

1,500

1,000

Base Pairs

a00

[
100 150
Pixel Position

=
n
[}

Log curve
v = 2243 002333x 1 107 2
R2 Value: 0.9982

[ AP s MW Curve £ It Callb A4 Guaniity cal 7

Beware: if you choose to adjust the auto detect parameters and redetect bands then all assignments of
MW will be lost.



_4:
ﬁﬁ | Stage 8: MatChing Feference Lanes i New ’ﬁ
I Synthetic Lane j ;\}\
Match By Wectar |:|
. . . . . . |re =iz o
The Matching icon follows molecular size calibration on the main toolbar.
— |nstructions:
Band Matching involves identifying bands in your lanes that are also 1 ERlh i metelngs b el
found in a common reference lane. Thus, the first step in band matching 5 Left slick o 2 hand to match
is to choose an appropriate reference lane. Reference Lanes should and right click to unmatch
contain all the bands in which you are interested.
I | =tehitael Lates
Eﬂﬁ Match Lane(z] to
The Automatic Default for Matching uses a Synthetic Reference Lane, Feference Lans
generated by the program that contains all the bands within the gel. S itz
. | Lanefs]
Alternatively you can select your own reference lanes either from the -
current gel or from the libraries of reference lanes, which you can create
and build up from all your gels.
(=]
£
2
ﬁﬁ To Match: using the default synthetic lane simply click on the =
Match lane(s) to the Reference Lane button on the Navigator. Be
29
Th Three Matching Methods: r
ere are Three Matching Methods sy m=rml P )

Position: This uses band position along the lane in pixels. For a band in a
lane to match a band in the reference lane, it must be distanced within the
number of pixels specified by the vector.

Matching

Rf: Uses the Rf values of the bands to determine if they are near enough to declare a match. The vector
is in 10,000ths and a band's Rf must be within that limit to be declared a match.

Weckar

=] 100

katch By
|t

g o o]

1 3 4

Selected
4+ htatched

[

= Instuctions:

1. Edit the matches by zelecting
a reference lane band

2. Left click on a band to match
and right click to unmatch

i

~ =

vt | i bk b sl Canes

L=l

Match Lane(g) to
Reference Lane

Synthetic
Lane

|
!
i
1'
|
!
|
1
i

T
600

T i T i
500 650 70 750

200

Matching based on Rf

Molecular Size: This uses the logarithm of the molecular weight of the bands to determine if they are
near enough to declare a match.

Each Matching Method uses a Matching Vector. This value controls the threshold for assigning a

match in the three methods described above. By increasing the value you increase the chance of
declaring a match between two bands.
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[LE | Dendrogram Generation

The Dendrogram window can be used to build and view dendrograms. The dendrograms display in a
hierarchical manner, the similarities of the lanes matched to the current reference lane.

The display of dendrograms is controlled from the tool bar at the top of the Dendrogram window. Having

performed matching on your lanes, select one of the following methods.

{__._E Neighbour Joining:The Neighbour Joining method clusters the sequences in a pairwise fashion.

g UPGMA: (Unweighted Pair-Group Method using Arithmetic Average) The UPGMA option
= constructs a tree by successive clustering using an average-linkage method of clustering.

The diagram below shows the UPGMA Dendrogram for the data matched in the previous section.

Dendmglam : Ref Lane Synthetic Lane [_ O]

8| €|

e

cane z[LHL T T T
Lanes |} k1
Lnes 111 1 N
+ Lanez |1 | I B
Lanes LI T T TR
Lane 3

+ Lane7 |0 |

Lane &

TTT T[T I T T[T T T T [T T I T [T T T T[T T T T [TTTT[TTTIT]
0.65 o.ra 0.rs 020 085 0.a0 0.95 '1.|:I|:I]

UPGMA Dendrogram
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1Q Stage 9: Quantity Calibration - g T
) i . ) . . Enter a quantity for each Lane -
The purpose of quantity calibration is to relate band volume in terms of image ’M
intensity to known values of bands or lanes. This is performed by entering Lane Calip_ | = N
known volumes for bands against the corresponding detected bands. Then 12 1 o
other bands volumes can be derived from the curve. 3 7 T%
4 10 5l
The Quantity Calibration mode is started from the button on the main tool 2 12
bar. ; 123
9 25;|
To enter known values for the standard curve just click on the band in the - -
Image Window and enter the appropriate value. QW Quantfy Al Bands
Then choose the Calibration Unit and Curve Type. ? Clea Caibsted
There are five Quantity Calibration Modes: - §
[
i Use curve to quantify selected bands. This is performed by %
TQ entering known volumes for bands against the corresponding detected g
bands. Then other bands volumes can be derived from the curve. optors.._| E
I]]] . Quantify Individual Bands. Enter a value for total lane loading to Ei"
i compute individual band quantity in lane. :
3
EIQ Quantify Single Lane. Entering a total quantity for a defined lane. “Fe. ar. de. [ | B

T = Quantify Average of Selected Bands. Select a group of bands and
M assign a value to average volume.

Quantity Calibration

TQ Quantify Total of Selected Bands. Select a group of bands and assign a value to total volume.

To assign all bands using the curve just click on the above icon in the Navigator. Interpolated values will
now appear in the calibrated volume field in the Measurements Table as shown below.

(] sd2r.tif [1.00:1]

a 10

o ol Kl K

| o ol ) Y Y Y
| o o el e KV Y

B e e A L+ B ¢

AII Lane Measurements M= E3
B o] 2]
Lane 1 Lane 2 =
Band VYolume |Yolume(ug)| Band VYolume |Yolumefug)
1 4 E53.75 0.509 1| 25,355.94 1.792
2 2036861 0.221 2| 10,685.00 0.754
3 1483919 0162 3| 801960 0.566
4 99363 0109 4| BA2247 0.432
5| 34053 0.240
6| 305073 0.215 [+
4 [ # [} Selected 3 Al Lanes £ comj|4] | o[
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it

Stage 10: Normalisation

The Normalisation icon is to the right of the Quantity Calibration icon on the
main toolbar.

Normalisation Mode is used to generate the value of normalised volumes

for the bands in a gel. There are three methods available:

Normalisation is useful when comparing the volumes across lanes and/or
gels where the loading may be different.

1. Normalise to one specific band in a lane.

2. Normalise a set of all bands matched to the same reference lane

band.

3. Normalise to all the bands of a specific lane.

Note: methods 2 and 3 are only active if Band Matching has been
performed.

One Band

-

Il Lane Measurements

E-l =
Band Volume | Horm Vol ;l
Lane 2 1 463.00 &01
20 20467 34 .04
3| 147900 2558
4| 576231 100.00
S| 474438 82.05
E 566.00 879
Y| 722537 124 .96
8| 418490 7237
9| 166645 2885
Lane 3 1 526.00 910
2 336.00 381
3| 1,020.00 17.80
4| 322200 5572
5| 2,080.59 33.98
[ 544,00 941
7| 768900 13287
G| 6401.00 110.70
9| 815877 14112
10| 3,746.91 64 80
11 1,231.70 21.30 -
[] All Lanes A4 com| 4] | Ll_l

Normalise to Band

4in Lane 2

Matched Bands

AII Lane Measurements [_ O] x]
Ble EL]
Band Volume | Horm Vol ;I
Lane 2 1 463.00 .01
2| 20467 34 54
3| 1.479.00 25.58
4| 57823 100.00
3| 474438 5§2.05
-] S66.00 979
7| 722537 124 96
G| 418490 7237
9| 166845 28.85
Lane 3 1 526.00 6.64
2 336.00 437
3| 1,029.00 13.368
4| 322200 41.90
5| 2,080.589 27068
5 S44.00 7.08
7| 7.633.00 100.00
G| 6,401.00 8325
9| 813877 106.12
10| 3,74691 48.73
1| 1,23.70 16.02 =
[] All Lanes A_Com| | Ll_l

Normalise the set of
bands matched to
Band 4 in Lane 2

23

tethod
I One Band

Matched Bands
Bands in Lane

azzighed the nomalizsing
walue.

Al Bands in the Gel will be
nomalised ta this Band.

Band Ha Morm Yalue
[NoBand | [100

.ﬂ MNormalize

Clear Al
X_ Marmalization

SrRET

5 2 "3 Normalisation

Normalisation

Bands in Lane

N

ﬁ-l@ l"|&|

Band Volume | Horm Vol ;l

Lane 2 1 463.00 100.00
2| 20467 100.00

3| 1,479.00 100.00

4| 578231 100.00

S| 474438 100.00

B SEE.00 100.00

7| 722337 100.00

8| 413490 100.00

9| 166545 100.00

Lane 3 1 526.00 0.00
2 336.00 0.00

3| 1,029.00 222.25

4| 322200 0.00

5| 208059 140 .65

-] 544,00 0.00

7| 7,689.00 13287

G| 6,401.00 134.92

9| 815977 112.83

10| 3746491 8955

1] 1,23.70 73.82 -
[] All Lanes £_Co|| 4 | Ll_l

Normalise to all

bands in Lane

2




| Stage 11: Band Picking

To enter the Band Picking mode, select the Band Picking icon to the right of the Quantity Calibration
icon on the main toolbar.

The purpose of the Band Picking mode is to map the coordinates of selected bands in the current gel, to
coordinates relating to the location of the equivalent band on other gels, as viewed on a separate robot
band picking device.

In general terms, the procedure for Band Picking consists of:

1 Choosing a robot from a dropdown list on the Band Picking mode Navigator.

2 Decide on how to map the coordinates of selected bands. Usually, this will be performed
by using triangulation, or the alternative Ettan robot procedure. The user may prefer to use
Direct Picking of bands and so avoid mapping altogether.

3 Choosing the bands to export. In some cases, the user may choose to export anchors
only.

4  Export the bands or anchors and create the coordinates file for the robot. Where no robot
is selected, the coordinate values are calculated and presented in a Measurements table.

Before entering the mode, you should have performed the required image analysis
procedures: lane detection, background subtraction and band detection. In addition, you = |
should open a second image by pressing the Open Second Image button in the Navigator

dialog. In the dialog that then opens, select the image to which you wish to map the
coordinates of the bands of the current gel. Press the Open button to display the image.

In the event that the Second Image window is hidden by other child windows, double-click the
Secondary Image window icon on the Window selector bar.

A ) Having pressed the Edit Anchors button, select at least 3 anchor

Rohat - points on images in both the main and secondary image windows.
<Genericy j T‘ﬂ"ﬂ

— Inztructions:

Use the Snap Anchors to Bands option for accurate placement. As
- , more anchor points are added, non-overlapping green triangles are
ace anchors on bands in the

Image ‘Window. Place drawn. Use the right-hand mouse button to deselect an anchor if

equivalent anchors at required
correzponding pointz in the ’
Secondary Image Window,

[ Direct Picking
W Snap Anchors to Bands

A e
1 2 3 r .

E wport;
" dnchors ) Bands

Open Second Image

Export bo robot

Clear All &nchars

| |2 | &

L & "3 Band Picking

Options...

T]@_F] e I_
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_ - Clicking the Direct Picking checkbox will remove all anchors.
¥ Direct Picking

By use of left click or left click and drag, selected spots can be directly picked from the primary image and
their coordinates can be exported to a text file for the robot or directory.

The Pick Bands button is then used to select those bands to be picked. A single left click will
Tﬁn] select the chosen band, a double click will select all the bands, while left click + Ctrl will allow an
area to be defined, within which the bands will be selected.

B8 bachc ki [Eoemed bo ]

o s
1 3 a H

F]

] T [] a w2 =]

Main Image Window

Second Image Window

The corresponding points on the second
image that lie within the anchor triangle
will be selected.

25



The criteria for multiple picks can be defined using
the specific Band Picking Options dialog, accessed
by selecting the Options button on the Band Picking

Navigator.

The bands to picked can then be selected as

outlined previously.

basic.tif [2oomed to fit]

8, lzll@ Band Picking - @l

Molecular Size | Matching | Quantity Cal - Band Picking |

b

— Mumber of pick:

eDo azsigned to a band.

—

'ou can specify the number of picks that will be

~ Pick width

&4 picks.

<> ou can specify the width in mm uzed for the individual

1 2 3 4 5

Done

Finally, the Export Coordinates button

is used to transfer the band coordinates as a

pick list file to the robot. The information
can then be displayed in the measurements
table.

T[] Seiecten ), AN Lanes & cor| 4]

ELIJ.II Lane Measuremenkts MiE=E
(28 N [
Lene 5 Lane & Lere T =l
Pick D |Pick Coordz| PickID  |Pick Coords| Pick D |Fick Coords
5007 } 5007 - 7007 R
5008 . 500B| 318174 7008 .
s003| 263192 5003 318183 7003| 368,178
5010 270,216 8010 18206 7010 368100
S0M1| 270,235 B011| 319215 7011 368,215
5012 L 6012 319235 7012 368,233
5013 - &bi3 . 7013 .
5014 - 6014 - 7014 ]
5015 . B015 ; 7018 :
5016 - e0ig| - 7016 |
I ll_I
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If you are analysing more than one gel in an experiment or are continually

analysing similar types of gels, then analysis protocols can be employed to
automate many of the analysis steps. The only step that is not possible to
automate is the placement of Rfs.

Having analysed the first gel in an experiment, the Analysis Protocol can
be saved and then automatically used to analyse the next gel.

To save a new Analysis Protocol at the end of analysis select the Save
Analysis Protocol option from the analysis menu, as shown to the right.
This will open the dialog illustrated below.

Tick the steps you wish to automate. If you wish to manually enter
parameters for any of the steps within the protocol then tick the Enter
Mode box for the appropriate step in the analysis.

Analyziz Protocol |

Analyziz

Intenzity Calibration
Lane Creation
Backaground Subtractian
Band Detection

Profile D econyolution
Matching

taolecular Size Calibration
Rf Calibration

Huantity Calibration

M ormalization

Band Picking

Analysiz Ophions. .

Annotate Image

Gel Type

Automatic Enter Mode  Description

To run a stored analysis I _
protocol, first select the Lane Creation v r
protocol to run from the An
Run Analysis Protocol ZE Background Subbraction W r Rubberband
dialog. +y

M Band Detection v r
If analysis has already bl
been performed on the Rf Line Calibration = ¥ Mo Auternatic methad
current gel, then when
you run a protocol you & Molecular Size Calibration [ r Mo Standard Lanes, no auto option
will be warned that the
existing analysis data will & Fatching v | | Spnthetic Matching
be overwritten. o

':E- (uantity Calibration r [ Mat Lane quantities, no auto option

Cancel | Ok I

To run the last used protocol, click on the icon on the main toolbar.

=)
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2. Displaying Multi-Lane Information

Once a gel has been analysed there are many ways to examine the data, especially if the lanes have
been matched.

Lane Selection Optons

i G || Friti Copyi Lane Selection | wiarmi Col
% First select the Normal Mode and then select the enerl| Pining | Corying | warings | Clows |

lanes to be compared from the View Menu |
Options | Lane Selections dialog. Tick the required

— Lane Selection

ge The Measuements Window, Analysis Windaw and the

|anes Em Multiple Lane Report can show a selected group of
. Lanes. These Lanes can be selected by clicking on the
check box nest to the lane's name.

a
Note: If the current lane is to be included in the selection [WiLane 3 +
and you are only comparing them in the Analysis Lyl
Window, then do not tick it as required. [MLane &
Iy} =

Select IA" Lanez b l Deselect Al |

Lane Selections
Setting up the Analysis Window Display:

The first two icons in the Analysis Window activate two display dialogs.

| @ 13 8)A

Profile Display Profile Display
Parameters Alignment
Analyzis Window Display Parameters 3D Graph Parameters

—Lar Multiple Lanes Displap

I

— Graph Stacking Dptions— = Extentiofifuttest plane S

' Show Current Lane

I ‘Show Peaks ' ' Show Additional Lanes g
¥ Show Edges € Show Match Pair
II; g:gx g::zz:z:s&we Dizplay in Mormal mode anly 3D Yarishing @
™ Show Measurements Frafile Soale — : : =
™ Show Matches —Wanizhing Paint Alignment — e
I Fisel Posgition - l 5 5
. ™ plign Horizontally =
—Lanes Display———

™ Show Ref Lane Band Annotations

AL i )
V' Keep Aspect R atio WhiZpl = vy Full vertical stack )

Reset wanizhing -
point 5l
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Using the display dialogs described on the previous
page, the Analysis Window has been set up to
display the Current lane profile - lane 4 - and two
additional profiles for lanes 2 and 3.

Note: The profile colour corresponds to the colour
surrounding the bitmap representation of the lane
shown in the lower panel.

The lower panel also shows which bands are
matched and in this case the Band Annotations is
set to displaying the Molecular Size.

Displaying details of Selected Lanes:

In the lane selections dialog shown on the previous
page make sure that lanes 2, 3 and 4 are ticked.

In the Measurements Table click on the
Comparisons tab at the bottom right of the table,
this will display details of the three lanes aligning the
matched bands (see below).

Enmpalisnns hetween Lanes

Bfe ml

Lane 4 [100%] Multiple Lanes

Bl @ 13 Bpalv] |

N ]
o o O
o o o

]
=]

Pixel Intensity

o

I
50 100

Pixel Position

Multi-Lanes in Analysis Window

[_ O] ]

Lane 2 Lane 3 Lane 4 =
Ref Band
Band VYolume |Base Pairg Band Volume |Base Pairs Band VYolume |Base Pairs
1 1 526.00 TETE
2 2 336.00 1353
3 1 4635.00 1266 3| 1,029.00 1235
4 2| 20487 957 1 34873 966
5 4| 322200 946
5] 3| 147900 22 5| 208059 805 2 62875 805
7 E £44.00 713
g 4| 575231 614 7| 7639.00 E13 3| 362667 613
9 S| 474438 435 G| 6,401.00 442 4| 275400 434
10 5} S66.00 393
11 V| 722537 303 9| 515977 303 S| B8 - -
12 G| 4154490 237 10| 374691 234 53 5 Eumpansuns Matrix !EE
13 9| 166545 174 1 1,231.70 174 7 )
Evlm Im |é
4 Comparisons A Matrix 4]
] ] Band Hames | Baze Pairs| Lane 2 Lane 3 Lane 4 | =
Multi-Lanes Comparisons Band 1 1556 0 1 0
Band 2 1353 0 1 0
Band 3 1252 1 1 0
Band 4 a73 1 0 1
. . . . Band 5 946 a 1 i
A comparisons matrix can also be displayed in the Band & o 1 1 1
Measurements Table. The designation 1 indicates a Band 7 713 i 1 i
match and the designation 0 indicates no match. Band & B13 1 1 1
Band 9 439 1 1 1
. . 1 0 0
Note: the Base Pair value is the average value of Band 10 389
the matched bands DanA 11 e ! ! !
: Band 12 236 1 1 1
Band 13 173 1 1 1
v
1 [ [{ Comparisons 3 Matrix || 4] 3|
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3. Reports

IE Report Window

IE; Blalslul Blel 2|

M= E3

The program features an Automatic
Report Generator and this will ensure
GLP reporting or provide an easy way of
keeping records for a laboratory notebook. |Lgne Report .

nonlinear

AutoExam1 tif, Lane 2

Gel, Lane, Molecular Weight Calibration
and Quantity Calibration reports can all be  Lane:

2

Gel Path: CAProgram FilesiPhoretix D Advanced v20
generated. Date: 19/06/2003
Backyround Type : Rolling Ball 200
Minimum Band Slope : 100 -
Al H
mLane Histograms : Lane 1 =1 E3
4. Histograms AR E

[

The Histograms window allows the user considerable control
over the graphical layout, with the user able to select the colours
of the bars in the histogram, their order and what fields are
displayed from the window toolbar.

Lane Histograms : Lane 1

Band number

5. Zoom Function on Windows

Histograms

The Zoom Function offers infinite flexibility for viewing the images. One can zoom in and out using the
dedicated zoom feature in the bottom right of the Image Window (magnifying glass), or use the resizable

scroll bars as shown below by dragging the ends of the Thumb (do

[ Lane 2 [1007] [_[o]=] K
Bl m| (s @Al E
= k
T T dﬁi Zoom In
0.50 v _3
045 l ,3 D
g- 0.40 -
[Z]
C 035 Ls
0 oz0H 9 &

0 &0 100 150

Pixel Position

Zoom
Out

uble headed pointer arrow).

a0 100 160

Pixel Position

Lane 2 [100] M=
Bl @ 15 2Al ]
.........
0.50 o E ¥ T !
049 o
049 o
2 oar
@ 045
S 045
0 o4a4
| 043
£ o4
L 041
© g0
030 H
038 H
T

Zooming In and Out of the Image using the Resizable Scroll Bars
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6. Band Names, Lane Names and Annotations

-

Annotations can be user defined and placed as the user desires using the Annotation Facility. The

Display Options dialog accessed by clicking on the first icon in the Image Window, allows you to switch
Band and Lane Names on or off.

Lyial, 8 pt

AsBbCohdEs
Aa | Chooze font style |
m Aldolase Image ’
. Delete comment(s)
E ; Annotation X|

Choose font style

Text outline Fill Colour

IIZI Rectangle 'l 'l

¥ Use opague background

Line thickness Colour

| 1

%@ Select al

z:ls:lli
=

= - = Deselect all
Display Options q';'
Overlays

x Delete comment(s]

Changing Display Advanced)»l <¢< Simple |

Options

I= | Show canments

Band Histagram

I MNone 7 I

Scroll bar scale
I Pixelz j
Lane Mames Ruler
¥ Shaw Lahe Marmes

¥ Lane names are vertical
¥ &dd rumber to name

Left-hand Ruler
[ M 7o = .
Riulers Font &I I=I|E| IEandDelectmn e @I
Fnen Bold, 9pt Al = ~ = = = =
2 2 2 H] 2 2
3 3 3 3 3 3
| | | | | |
1353
1078 4
B 72
]
e
@
» 603
]
m
310
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7. Intensity Calibration

The image to the right
shows the calibration of the
image capture device, using
intensity calibration based
on the capture of a
calibrated Step Wedge.

This step wedge has known
intensity values assigned to
it by the manufacturer.

These are placed correctly
over the image and the
calibration is fitted using a
curve of choice and using
diffuse or optical
densities or counts as the
unit. This calibration can
then be passed to a whole

[EsEan]|kD
@G |=/—+

‘wedge Values:

ofn

o005

Uniits: IDlHuse Density 'I
Curve: I Log Linear 'I

™ Intersect arigin
I Remeasure instantly

—== | Use Calibration far
‘ ‘Whole Experiment

| Revert to Default
E;) Calibration

GE

[ IntensityCal. tif [Zoomed to fit] [_ O] ]
& HI@ Intensity Cal. ¥ @I
|

0050 -0.050

a0 &0 i 20 a0 100 110 120

29 g.zo00 0054
47 0350 -noz2

65 0500 0030 =
<| | »

1} a0

L5 & 2 intensity Calibration

Log Linear Transmittance fit
e & 1101

FE. SAF. | Dt

ENEEEN e

series of images captured at the same time.

A et

T
100 150 200 250
Raw Pixel Value

The step wedge can be captured in the same image as the gel image or as a separate image at the same

time and settings.

NLD 340.0803
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