Overlay and Analysis of
Multiplexed Images

Imageuuant TL Control Centre

ImageQuant TL

1D gel analysis

Analyze 10 eleseefinoresis gel images

Open “1D gel analysis” or
“analysis toolbox”

Anahlysis Toolbox

Analyze images using area and profile-bosed tools

Colory Couriting
Count colonies or detect 20 electropharesis spots

Array anahlssis
Analyze dot/slot blots, microplates ar macroarrays

Online Help

@ o JeBR: D)

imagination at work

Look up queries in the comprehensive reference guide
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Create multiplex image

8 imageQuant TL Toolbox ¥8.1 - 20120828 _templ.

File Edit Wiew #nalysis ©Objeck Window Help

From dropdown select .. w0 b

o Save =
“file"—"“create il R

& Image Windo

m u |ti p I ex i m O g e" Invert Measurements G 14 @ L,D

Image Properties

Create Multiplex Image. ..

\ 4

Prink... CErl4+P
Prink Setup...

Prink Prewview

Printing Options. ..

Exit
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Select images to overlay

Look in: | |, Brian_Westem 2016.01.25_10.03.03_F j = £ E

1. What do you want to call the new multiplex image?
.. Brian Western Overlay_cropped.DIR

ey 2 =
Mame @n D\-‘Erlay) I = = | Briap blaserrr b TTOT.2S_ T 0T
Recent Places

rian_Western 2015.01.l‘i:lﬂ.ﬂB.ﬂB_FI—Green.tif
2. Select up to 4 image files to make up the multiplex image . -1 Brian_Western 2015.01.1‘3_10.03.03_@
Folder: ? Deskiop

cl =

Il
Libraries

LY

=
Computer

Motes: a) Images must be in the same folder u

b} Images must already be aligned and the same size @
Metwark

3. Your multiplex image file will be created in the image folder

e
File niame: |"Brian_Wiestem 2016.01.25_10.03.02_ARedtiiv] (| Open ) l |
Create | Cancel I —
Files of type: I.NI image files ("t~ tiff;" gel;” img;” jpg;” jpeg ;‘.t;l Cancel |

Step 1 - name new file

Step 2 - browse for location of images to overlay - ensure they are
in the same source folder!

Step 3 - select associated digitized images (separate channels)

Step 4 - select “open”
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Create overlay

-

Create Multiplex Image

1. What do you want to call the new multiplex image?

i
Name Western Overlay

2. Select up to 4 image files to make up the multiplex image

Folder: C:\Users\212460123 \Desktop'Gel Images\Brian_Western

Brian_Western 2016.01.25_10.03.03_Fl-Green. tif
Brian_Western 2016.01.25_10.03.03_Fl-Red. tif

Motes: a) Images must be in the same folder
b) Images must already be aligned and the same size

3. Your multiplex image file will be created in the image folder 1

D Cancel I
7 |
=

g

Select “create”

Multiplex image displayed in IQTL

@ imagination at work
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AdJUSt brightness and contrast

Automatic

iew yeic  Reports  Window  Help
%@oa@-@@hll
Copy Print Previese | Annotste | Contrast  Colour Optiong Edit Image Dwetlay | Channell | Channel2
@ Image Window [Zoomed to fit] EIIE
Stepwise Q 1 |ER M l

llllllll

Step 1- select “edit image” icon

- Step 2- select “overlay” with all

cannels selected
Step 3- select “contrast” icon

Step 4- select each channel
from drop down menu and
adjust each channel
individually

Step 5- select “apply” for each
channel
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Crop overlaid image

ImageQuant TL 1D v8.1 - Western Overlay.ds L * - —

File Edit View Analysis Reports Window Help

S| b B
Open Copy m

/ O
Automatic Stepwvise

Automatic analysis steps:
V' Lane Creation
[V Backaround Subtraction
¥ Band Detection
Manual only analysis steps:
Molecular Size Calibration
Quantity Calibration

Normalisation

R | © | o

Preview

@,
&

Annotate | Contrast  Colour

[

Options

dit Image)

[# Image Editor - C:\..\Western Overlay.ds (Zoom to Fit)

o= e |

File Image Marker Zoom

k= &0 @0

-
O verlay

Image Window [Zoomed to fit]
Q = EM

| Eﬂ Image Editer - C\..\Western Overlay.ds (Zoc

»
m Image Editor - C:\..\Western Overlay.ds (Zoom to Fit)

[ [

File [Image | Marker

Crop to area

imagination at work

Zoom

5 Rotate clockwize
Rotate anticlockwise

Lo
2

(570,9)

File Image Marker Zoom

k4 ¢ 0O HE

\

|

7

@ Q

1

Step 1- select “edit image” icon

Step 2- create box around region
of interest

Step 3- select “image” —"crop to
area”
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Save cropped image as new file

m Image Editor - C:\...\Western Overlay.ds (Zoom to Fit) (r=frl=d

[ ™
Image Marker 7Zoom

Open... EEE|¢®|a Savein: | | Bian_Westem 2016.01.25_100303 A ~| &k B
Save As... = ) Bria
Revert Y [ Bria
Recert Places We:

n Western Overlay_cropped.DIR
n Test Overlay.ds
stern Overlay.ds

Select “file”— “save as” in the “image editor” window
Give cropped image a new hame

This will automatically create a new .dir folder containing
cropped images from both channels and a cropped .ds file

imagination at work 7
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Open cro

" ImageQuant TL 1D V81 = a5

Edit View Analysis Reports Window Help

Open Image...
Save

Save As...

Save Preferences...

Invert Measurements

Image Properties

Print...
Print Setup...

Print Preview

Printing Options..

Exit

1D Analysis

steps

ey L

(L] =¥

Create MultiplexImage... I

Load Preferences...

o Ifrequired, select an area of
interest in the Image windaw

© Press the Automatic buttan
to run thiough the selected

® Press the Stepwise button to

Ctrl+0 5 =

oF & )
otate | Contrast  Colour Options  Edit Image
Window [Zoomed to fit]

ERoRy]

Ctrl+P

[ Measurements Window

ped overlay image in IQTL

o

for analysis of many types of 1D
electiophoresis gel

Step 1- select “file”—"open
Image”

Preview not available

() Open =5
Look 1z [ | Bran Westem Overlay_cropped DIR s emetE-
- o
S
Recent Places
Deskiop
= Brion Western | Brion_Western  Brian_Western
= | Overlay_cropped.d; 2016.01.25_10.03.... 2016.01.25_10.03....
Libraries s
- ¥
Computer
=3
AJ
Netwarkc
i File pame |Bran Westem Overtay_oropped.ds - Open
Files of type [l imageQuant L image files ("t 1" gel ~ds = |
Analyse this image using ¥ Preview

3

Step 2- navigate to new
cropped .dir folder and select
.dsfile

orirast  Coow O ine S -
Elioge Virdow Zoomed ol Ny -
QN EEa

Step 3- select “open” to open
overlaid image in IQTL

1T

Step 4- you may not toggle

No tanes have been create:

[T\ Selctod Lane (iCanes ACorparscn /-

the display of each channel
using the “channel icons”

imagination at work

8
GE Title or job number
7/13/2016



Automated analysis of overlaid image

ImageQuant TL 1D vB.1 - Brian Western Overlay_cropped.ds

File Edit View Analysis Reports Window Help

e b 8 B2 & @ B @2 O g [ 0O

Open Copy Print Preview | Annotate | Contrast  Colour  Options  Edit Image Single Owerlay | Channell | Channel2

=)
QB3R

Image Window [Zoomed to fit]
/ o T
Automatic Stepwise Q 11 ER R

Automatic: analysis steps:
¥ Lane Creation
¥ Background Subliaction
¥ Band Detsction
Marual only analysis steps:
Malecular Size Calibration
Quantity Caliration

Nommalisation

1D Analysis

* I required, select an area of
interest in the Imags windaw

* Press the Automatic button
o 1un thiough the selected
steps

* Press the Stepwise buttonto
o thiough the steps one
by ane

* Click for help

There are no lanes to show.

B8 Measurements Window

Instrurtion:

No lanes have been created.

fW
’7!7 J L« [+ ]\ Selected Lane £ All Lanes £ Comparison /

X:383,¥:30

Using the overlaid image, select “automatic” for lane creation, background

subtraction and band detection

imagination at work

9

GE Title or job number
7/13/2016




Fine tuning of automated analy5|s

=

ImageQuant TL 1D -
Fle ot View Analyiis Repots Window Help

g b g Db @l @ B 2 03I M &

Open Copy Print Preview  Arrctate | Cortrast  Colowr  Opbions Edtimege  Singe | Overay Chennett O
[3 Image Window [Zoomed to fit] co|l-E-lfsEa] | (] Lane 1 [100%] Current Lane aiE
Larn Cooation
el QMESY i@
E Backgourd 2 o 7 8 3 L L = =
Subtiaction
Ad  BandDetectio
% Mokeculs Sice ]
<& Calbraton
I Qusnity Cabetion 2 10
-
x
lhay  Momssation
Q. = — = - == - -
Restant
o T T T
r 00 1! 00 0 L) 450 00 0 0 0 300
Display Profies . e 1)
Pixel Position
Ordy piaies fox the >}
cutent lans can be . | 4
daplaged n oveday —_—
o
-
W W w® L ) 4
T
I
B Measurements W [Lanel] o B8
Calb Vomg) |  Peak Heght [ o
ot

T

LT 1\ selected Lane (Al Lanes £ Comoanison

Automated analysis can be revisited and
modified using the respective icons
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Lane creation on overlaid image

ImageQuant TL 1D v8.1 - Brian Western Overlay_cropped.ds ImageQuant TL 1D v8.1 - Brian Wester Overlay_cropped.ds

—————— Lane creation can be done using
=

@ B @ 0O O Mo =7 © | ot @

Open Copy  FPrit  Preview | Annctate | Contrast Colowr Options Editimage | Single | Overlay | Chamnel | Channel2 Open Copy  FPrit  Preview | Annotate | Contrast Colour Options Editimage | Single | Overlay | Chanmell | Channei2 7] n ° M
X Image Window [Zoomed to fit] Image Window [Zoomed to fit] O Ve r G y V I e W O O I I l g q t Ot O r
Accept Clear Q &0

Q 1 &

‘edit mode:

[B | Move Lane Box Edges
[ AddLanes I

The whole image

by toggling individual channels

[ Move ; !
%8 Add Giimaces
The whole image

Step 1- edit all lanes using the
“edit multiple lanes” function

>

Previous Next

&

Previous

Halllane width
[287=] pivels Apph

X Delete Currenit Lane

Half lane viidth

28 = piels Apply

K Delete Curient Lane

Step 2- edit individual lanes using
the “edit single lanes” function

= Measurements Window [Lane 1] [ Measurements Window [Lane1]
Volume Calib Vol(mg) Peak Height Area Band % Band % (Norm) ‘Volume Calib Vol{mg) Peak Height Area Band % Band % (Norm)

ch1 235087.24 - 53125 784 0.60 0.00 [TX] 235087.24 - 531.25 784 0.60 [ " ’ '
meeel | wen o ai i s w28 Gtap 3- select “accept” to appl
4192623.28 - 3712.88 1904 10.66 0.00 4192623.28 - 371288 1904 1066 0.0
1291322.00 - 1755.55 1456 328 0.00 1291322.00 - 1755.55 1456 328 0.0
2026963.00 - 234379 1680 5.15 0.00 2026963.00 - 234379 1680 5.15 0.0

N Irstucions )\ Parameters [~ [\ Irstucions )\ Parameters [~

Q L[> 1\ Selected Lane AAll Lanes £ Comparison /. [ T2\ Setected Lane £ AllLanes £ Comparison /

Step 4- select “next” to proceed

imagination at work 11
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Background subtraction on overlaid image

ImageQuant TL 1D v8.

File Edit View Analysis Reports Window Help

> | B &
=)

=

Op

SSS ot
Radius

"\

3 Clesr

PPPPPP

Backaround method.
" Rubber Band

e
& Roling Eall > 1
T e
o
" Mone

Copy Prirt Preview | annotate | Cortrast  Colour

rian Western Overlay_cropped.ds T e S
o @
=] Image Window [Zoomed to fit] [f=]= =] | [&]Lane 1 100%] = [ ][=
Q1= B E Q|
1 2 3 d J
- 15
EEW
50 m‘n 15'0 ZD‘I] Zéﬂ Bé ;iXEI F‘OSItIOi‘ L‘ ‘ ; ‘ 0 : 300 L
B o
- E EE & | | | : & 3 | 4
[ |
Intensity profile for selected lane shown
-~ for both channels

Step 1- “rolling ball” is recommended for quantifiable background subtraction

Step 2- adjust “radius” until desired background is subtracted shown in intensity profile

Step 3- select “subtract” to subtract background pixel intensity

Step 4- select “next” to proceed

imagination at work
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Band d§t2ection on overlaid image

P —

)= (20 HENE) Must detect bands in
. each channel individually

100303 -V (E=S EER ==

Step 1- select “single
channel view”

Step 2- select “channel 1”

Step 3- adjust “minimum
slope” and/or manually
" select/deselect bands

€] (4
nnnnnnnnnnnnnnnnn A crivee Jlivei crames

pa—

/1

%103

Step 4- select “channel 2"

“ Step 5- adjust “minimum
slope” and/or manually
, = select/deselect bands

\ imagination at work 13
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Molecular weight calibration on overlaid image

N P G-I i Step 1- select “single channel” view and the
X

5] imoge Window bran western 2016.01.25 100303 f-green o ESPESRTEE=" = 08 =]

- channel containing the mol wt markers

Step 2- select appropriate mol wt markers from
dropdown

Step 3- select highest mw band from ladder lane

ow Help
o @ 2 | O 4 4 |
i Annotate | Cortrast  Colour Options  Ecit Imeage Single Owetlay | Channell  Channel2

R e - Step 4- if more than one ladder lane, select
~c speppemsprpappre;  highest mw band in other lane to use both in

' mw calibration. Lines will form connecting the

two corresponding bands

Step 5- select “compute”

6.000
50,000 [10.000] .
Curve Type
v Use Rf to propagate
\ imagination at work 14
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Molecular weight calibration cont...

1 ImageQuant TL 1D V81T
Eie Edit View Anlysic Reports Window Help

S 380224 2, 0 4.4 40

" n
Bl E e 2 P RS - Step 6- select “curve type” from dropdown
by Image Window : brian_western 2016.01.25_10.03.03_fl-green.tif [Zoomed to fit] [ [=] [&
T ( menu
=

|

Bl

MW calibration curve will show curve fit

I Callbrate on sach channel

Standard: AWB Markers

Step 7- select “overlay” with “channel 1" and
2| | “channel 2” to display overlaid image with

T T f
200 400 600 800
Pixel Position

Felh, all bands

=

Cubic Splne Curve ~

IV Use Rfta popagate

T ImageQuant TL 1D Va1 - Bran 2y,

File Edit View Analysis Reports Window Help

= 5
= O >

= = o @ B

On | Copy Pt Provew | Amdste | Conrst Cobw Optons Edtimege | iy

=) 1mage Window [Zoomed to fit]

Step 8- refer to data table and confirm the
“MW"” column has been populated for all
bands in all channels

NS W 8 W | 8 W

™ Calibrate on each channel

Standard: AWB Markers

vvvvvvv

83184
43725
1069.58

s Voirg) | pesvoon | avea | sana%
5 =D v 7
: 1 s { 3

4

146383

104487

82891

imagination at work 15
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Quantity calibration/normalization on overlaid image

11 ImageQuant TL 10 vE.1 - Brian Wester Overlay_cropped.os MREEEE . . . . .
B g — Quantity calibration/normalization are done for each

AN AR
4 X [Frme e e 1 channel mdependently
Step 1- select “single channel view” and select
channel containing standards
Calibrated to:  b11L2.b8L3b1L4.b1 >3 E
s Step 2- select calibration units from dropdown menu
B "> s
Ao Step 3- select bands containing known amounts of
= sample and add amounts
3Rzr\
L T, . n . u .
e Step 4- select “calibrate” and notice the “quantity
R S calibration” standard curve appears and “calibrated
N =l volume” column populates in “measurements
5 o window”
g 100—2
W Step 5- repeat process for other channel(s)
N ETU Raw\.fcs:ulumex':(:6
Rl Step 6- select dropdown arrow next to “next” button

— and select “finish”
imagination at work 16
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Exporting analysis data- option 1

ImageQuant TL 1D v81 - Brian Western Overlay_cropped.ds

File Edit View Analysis | Reports | Window Help

B 2 [

Single.

Options

Edit Image:

Overlay | Channelt

a e

Channel2

B"‘ Analysis Report... @
Open Copy Print Current Lane Report... Colour
Lane Notes...
fit]
Lane Creation p
Q 1 ERE

Background
Subtraction

Band Detection

Molecular Size
Calibration

Quantity Calibration

EET¢-3&F

Normalisation

Display Profiles:

Only profiles for the
current lane can be
displayed in overlay
view.

B2 Measurements Window [Lane 13]

Volume | Calib Vol(mg) ’ Peak Height Area Band % Band % (Norm) MW (kd)
chi 5624016.34 60.00 1868.44 4536 89.06 85.71 20178
690597.16 10.00 424.67 2632 10.94 14.29 9.172
6982547.29 106.52 3869.05 3752 100.00 100.00 18.150

[

1QTL Report version 8.1
Time of Report: 12:22 PM 212212016 (Pacifc Standard Time)

ImageQuant TL

Analysis Report: Brian Western Overlay_croppedds.ds

Displays all
results from
all channels

Page 10f25

This option will produce a .pdf file that summarizes all of your analysis
From top selection pane, select “reports”—— “analysis report”

imagination at work
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Exporting analysis data- option 2

| ImageQuant TL 1D vA.1- Brian Western Overlay_cropped,
File [Edit) View Analysis Reports Window Help

G CopytoClipboard

Single Overlay  Channelt 2 Channeld  Channsh
Export to Excel
jow : brian_western 2016.01.25 10.03.03 fl-red.tif [Zoomed to fit] ane 13 [100%] Current Lane G a a e S m u s
LY =)

be exported in
“single channel”
E A view

4
o Export to File... Cortrast  Colour Options  Eclt Image

Export Lane Profile to Clipboard

Export Lane Profile to File...

Lane Selection...

Edit Image...
Ej Quantity Calibration

iy Momateaton

x 103

Restart
0 T T T T T T T
S0 100 150 200 250 300 350 400 450 500 550 00 €50 700 750 800
Display Profies: .
Pixel Position —
& Curent only Ll
" Oyerlaid I
© Stacked
B2 Lare Selection g
.
.
5 Measurements Window [All Lanes] : channel 2 =] =l
Lane 1 Lane 2 Lane 3 el
Volume Calib Vol(ug} Peak Height Area Band % Band % (Norm) MW (kd) Volume Calib Vol(ug) Peak Height Area Band % Band % (Norm) MW (kd) Volume Calib Vol(ug) Peak Height Area Band % Band % (Norm) MW (kd
1838817.00 29.98 1989.94 1588 3.08 314 243286 | 80788383 14.60 91591 1288 3.30 348 2341
852028.02 1526 129034 1008 142 1607 172108 33872350 762 58003 840 138 15z a7z
1386728.00 29 1408.02 1456 227 240 98190 355339.00 786 65388 296 1.45 188113
438882.40 .11 854.90 728 073 0.8s 88.146 . 18104855 527 409.38 818 0re 126
231958.48 6.03 500.61 896 033 063 82.382 | 65046343 12.26 750.52 1344 266 293
350580.13 763 ig30 1120 060 053 50,128 10488771 547 42008 &7 078 131
2272371.00 368.40 2210.59 1824 377 382 70.256 | 222406.63 589 450,40 672 og1 14
42301223 8.87 1040.51 616 0.70 093 52623 | 23264T1.10 40.00 165239 2576 9.50 955
02373408 1633 142778 1288 153 i 30.089 | 705550.70 1308 111208 084 288 iz
581506.55 11.38 114324 560 0.8 118 28.285 | 159488950 2832 1988.91 1008 6.51 828
3297053.39 50.00 331243 1624 5.43 524 28.285 78192117 1421 1484.19 560 319 339
[\ rsrucions ) Parameters [ 1987850 iy 105 ooz 03 i24] 28308 Tiesaiago 1962 195792 72 a6 s
— 3248227 43 50.83 3310.68 1782 5.40 534 28.285 | 3268525.23 §1.23 218147 2072 13.35 1223
<[>T\ selected Lifne )\m\unes{?mpavsun/ ]«
A g
 ——

Step 1- select “all lanes” on data display options

Step 2- from top selection pane, select “edit”—"export to excel”

Step 3- you can also export images to excel file by clicking on gel or intensity profile and
selecting “edit” —"copy to clipboard” then open the excel file and select “edit"—> “paste”

imagination at work 18
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