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Application Module Overview

MetaXpress Application Modules are turnkey analysis
solutions for measuring the most common biologies.
Application modules feature:

. Advanced segmentation, feature detection and
measurement capabilities.

. Image-by-image and cell-by-cell data. - e ® Nuclei

® Pits
«  Validated results. notn S WL, Vesicles

. Can be incorporated into Custom Modules and journals
for increased customization.

For research use only. Not for use in diagnostic procedures.



Applications and Relevant Modules
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Application Modules Overview

M et ax p re S S Offe r S 1 9 Ap p | | C a‘“ O n @ Configure Settings for Count Nuclei - Spheroid DAPI nuclei ]E| Foh '
Modules that share the same Souceimage:  FITC| g
basic inputs for finding objects of CIoipeyesuimage. L e
interest. Agoritm: Standard -
Parameters
Approximate min width: 10 2 um =15 pixels

E aC h m O d U Ie h aS a S I m p I e Approximate max width: 16 = pm = 25 pixels
CO nfl g u ratl on: Intensity above local background: 20 % graylevels

° S e | eCt wave | en gth (S) (SO urce [ Configure Summary Log... ] [ Configure Data Log (Cells)... ]

Im ag e) ' . [ Save Settings... } [ Load Settings... ] { Setto Defaults I [ TestRun l l Close l
« Set size range of objects and

intensity threshold.
« Select measurements.
« Test and save settings.

All Application Modules utilize the
Adaptive Background
Configuration™ System and
automatically split touching cells.

For research use only. Not for use in diagnostic procedures.



Adaptive Background Correction™ System

Raw Image Detection with low intnesity threshold

The Adaptive Background
Correction system corrects
uneven image backgrounds
throughout the image by
adapting to local content. This
allows for more robust
segmentation and analysis

Adaptive Background Correction repeatability.

Detection with high intensity threshold

applied
. Performed by each application
module.
. Allows detection even in noisy
and poorly stained images.
. Splits touching cells.
. Consistent performance across
multiple images.
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Application Module Interface

Deselect the Display Click the Source image button to
result image check box. select wavelength (image) to find Width and Intensity parameters

This is generally only used objects. DO NOT select images for finding objects
when creating a journal. that are preceded with “HTS”.

Most application modules
feature two algorithms
(Standard and Fast). The
Fast algorithm typically runs

Source image:

[ | Display resultimage: ["27¢]

twice as fast and is available Algorithm: Standard v
in MetaXpress version 4.0 Parameters
and h igher Approximate min width: 10 E pm = 15 pixels
Approximate max width: 16 @ um =25 pixels
Use the Confi gure Intensity above local background: 20 E_fj\ graylevels

Summary Log and
Configure Data Log
buttons to enable
measurements made for
both image and cell data

Configure Summary Log... Configure Data Log (Cells)...

T
Load Settings... I Setto Defaults I i‘

Save Settings...

Use the Load Click the Test Run
Settings and Save Use the Set to button to apply
Settings buttons to Defaults button to settings and view

load and save reset all options to segmentation results

- : default
; settings elau MOLECULAR
Q. DEVICES
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Configuring Modules: Measuring Object Width
- — Method 1: Single Line Tool
rOOBNM C & &

¥ *DAPI (150%) |- E (S

In the main toolbar, select the
Single line tool in Region tools.

« Single-Click and drag across the
shortest axis of a small object to
determine its Approximate min
width.

The software will display a tool
tip of the line length in um

m

*NOTE* Do not click the image again as this will
cause the tooltip to disappear. If the tooltip
disappears, repeat the drawing procedure as the
lines will not affect any image settings.

 Repeat the above process with a
large object to determine
Approximate max width

< F n P

PlaneStageLabel: E03 : Site 1 ; PlaneZPosition: 0
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Configuring Modules: Measuring Object Width

Method 2: Using Calipers [Eoees - - —

. In the main menu, select Measure
> Distances > Calipers

56.82 £

e
Region Color: Green v
Overay

Color: Green v

[ClearOvedayH Stamp ]

« Click and drag to resize and rotate
calipers across the shortest axis of
a small object to determine
Approximate min width

[] Stamp as data is logged
Data Log Not Open

[Open Log} lConfigure Log.“] 1 Close J

 Repeat the above process with a
large object to determine
Approximate max width

2
| |Well: JO5 : Site 1

For research use only. Not for use in diagnostic procedures.



Effects of Varying Width Settings

Molecular Devices recommends only changing one
parameter at a time in order to determine optimal ‘
settings.

Raw Image

Min width Too Small: splits single objects into multiple
Sma”er ObJeCtS Min width too small

Min width too large

&

Min width Too Large: omits smaller objects.

Max width Too Small: may shrink object boundaries to
within the actual edge. iy

Max width Too Large: may slightly enlarge object Max width too large
boundaries to beyond the actual edge.

*NOTE* The above suggestions are simply meant to be
guidelines for determining values. You will need to test and
optimize these values for each application module/sample type.
In most cases, if multiple application modules are being used
parameters can be transferred between modules (i.e. for
identifying nuclei).

@ - - s

For research use only. Not for use in diagnostic procedures.



Intensity Above Local Background

The Intensity above local background is a parameter used to determine

If an object should be identified based on its intensity level compared to its
local background.

« This value should be set to the difference in intensity between a dim object
and its local background

« For Fast algorithms, set the value to half (or less) of the difference in intensity
between an object and background

« For Standard algorithms, set this value to slightly lower than the difference
*NOTE* The above suggestions are only meant to be guidelines for determining values. You will need
to test and optimize these values for the application module. In most cases, if multiple application
modules are being used parameters can be transferred (i.e. nuclei objects).

These nuclei appear to be the
dimmest objects in the image
and are ideal for determining
Intensity above local
background

>
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Configuring Modules: Intensity Above Local Background

Method 1: Using Linescan
» Using the Single line tools, draw a line across an object and its local
background as shown below.
* In the main menu, select Measure > Intensities > Linescan.
« Determine the intensity change on the y-axis.
« Enter a number slightly lower than this result in the Intensity above local

background field in the application module settings. For this example:
Standard: (30858 - 18331) = 12527 (enter 12,000)
Fast: ([30858 - 18331] / 2) = 6263.5 (enter 6,000)

R OOBRI C @6

Linescan on FITC Use the

difference in
intensity

! values to set
Intensity
above local
background

39.549

Distance {um)

: DITMOLECULAR
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Configuring Modules: Intensity Above Local Background

Method 2: Using your mouse
» Point your mouse inside and just outside of the object of interest and note

the pixel intensity.
*NOTE* Pixel (x,y) coordinates and intensity information is located at the bottom of
the MetaXpress window
« Subtract the background intensity from the object intensity.
* Enter a slightly lower value in the Intensity above local background field
within the application module settings. For this example:

« Standard: (13550 - 2100) = 11450 (enter 10,000)
* Fast: ([13550 - 2100]/ 2) = 5275 (enter 5,000)

T DaP1 (277%) T Dar1 277%)

Pointer Outside of Cell
X coordinate: 298

Y coordinate: 499
Intensity: 2100

Pointer Inside of Cell
X coordinate: 301

Y coordinate: 496
Intensity: 13550

F] | n | | n

PlaneStagelabel: EO3 : Sitel ; PlaneZPositic PlaneStagelabel: EO3 : Site 1 ; PlaneZPositic
MOLECULA
(") Y aViTer:

el
?\# (301, 496) -=> 13550 1 pixel =1 l{EE, 4997 -= 2100 1 pixel =1
For research use only. Not for use i es.
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Selecting Measurements

Click on the Configure Summary
Log button to:
« Enable/disable image

S s e e | rione measurements (i.e. total number of
Azchproiieg nuclei, average intensity of all
[ |Display resultimage: ["'27] system

nuclei, average area of all nuclei).
« Enable/disable saving cell
segmentation to the database.

Algorithm: Standard v

Parameters

=15 pixels

@i pm =25 pixels

|S.8)

ackground: 20 %} graylevels

I Configure Data Log (Cells)... I

[Save Senings...] [ Load Settings... ] [ Setto Defau [ TestRun ] [ Close ]

Configure Summary Log...

Parameter configuration:

v Image Name

v Image Plane

Image Date and Time
Elapzed Time

Parameter configuration: Stage Label

Wwavelength
Z Paosition
Tatal Muclei

v Image Name

Cancel
v Image Flahe

v Image Date and Time

L T A Y. T T 1

measurements (i.e. area of each
nucleus, total intensity of each
nucleus).

Cell: Integrated Intanszity Logaing options

Click on the Configure Data Log v EpseaTine Easiiodl s
. v Stage Label Disable Al Integrated Intensit
b u ttO n tO . v Wavelength Ave?age Intensity ’
. v Z Position
° . Help
E n ab I e/d Isab I e Ce I I — v Cell Assigned Label # Double-click listbox entries to enable and disable

v Cell Area parameters to log.
v
v

Cell: Average Intensity Log column tiles

Flace log data on curent line

Drouble-click listbox entries to enable and disable
parameters to log.

Save segmentation overlay to database

Logging options
Log column titles

Place log data on curent line

For research use only. Not for use in diagnostic procedures.



Interactive Feedback

Interactive
optimization of
analysis
parameters

Immediate graphic
feedback on
detection results

@ Configure Settings for Transfluor - TF Demo Plate

Pits and Vesicles image: FITC

[ Display resultimage:

Algorithm: Fast >
[v]Pits
Approximate min width: 2 2. um=2pixels
Approximate maxwidth: 5 % Hm =4 pixels
Intensity above local background: 10000 % graylevels
[¥]Vesicles
Approximate min width: 3 % pm =2 pixels
Approximate max width: 10 Z um=8pixels
Intensity above local background: 3500 2| graylevels
[¥]Nuclear stain
Nuclearimage: DAPI
Approximate min width: 10 % pm =8 pixels
Approximate max width: 40 = Hm =31 pixels
Intensity above local background: 3000 2| graylevels

b & el

Adaptive
Background
Carrection’ "'
system

l Configure Summary Log... ] [

Configure Data Log (Cells)...

)

[ save Sefings... | [ LoadSetings.. | [ Setto Defauts | ﬁ[ Close |

I -DRAQS (100%)

+ 4 Cellular Results for Transfluor

Changing parameters in
application modules
automatically updates
segmentation on the image and
object (cell-by-cell data) after
clicking Test Run or Apply.

Clicking on an object of interest
highlights the corresponding data
in the table and vice versa

To enable the Cellular Results
table, from the main menu select
Measure > Show Cellular
Results.

73

Cell: Vesicle | Cell Vesicle
Average
Intensity

Iniegated
Intensity
2.437i5e-+ 06

3.30034e+006
1.45436e+006
E05282
EG4512

a
£.428242+006
o

3.61784e+006
184775
480558
4.07662e+006
4 62575e+006
a

292741 e+008
E51520
160932

o

o
2.00433=+006
[t}

o

207766
17802.4
198458

i}
21215.3
a

19652 8
18477.5
17798.4
20588 6
133386
0
191334
181089
17861.3
a

a

13460

0

a

[] Show Cellular Results

B8 R[5
Cell: Nuclear | Celt Muclear -
ETthV\ch\eal Integrated e Eel\‘ Texture: EeI\IG
CEINED Intensity Intensity 3 .

295,572 3.227148+005
164505 2007464005 122003 111548 53027
267.985 2.77164e+005 |10183.9
260,97 2.36262e+006 108521 183033 34374
229.561 2412164006 103526 165018 79747
2,472 23%01e+008 100252 256882 B%6E:
274682 2.65457e005 355041 130605 8003t
2615 5.00936e+005 119531 6591 1231
28968 2675924008 10178 193578 7191¢
179313 200542+006 110188 267571 1843.€
7961
B02.5E
187.
1274
4065
12851
1mac
8628
BO5.7C
7081
6.3
63284
F0E.07

Links numerical
results to image
overlays

305.424 3.52514e+006 11371.4 183251
321188 4.08445e+006 12529 1062
NE27E 462763e+008 141488 318963

221.673 2.38483+006 105333 300812
282.764 2.88067e+006  10037.2 346.032

228575 2.48754e+008 107222 279654
242 368 2.40634e+006 577781 2268 47
216.753 21658424006 9344.73 17283

354 BB 4372394006 121455 1099 48
286,705 26626Re+006  BR0G.4 163387

256,162 2.5857e+006  11098.8 172445
307.395 4.11821e+006 13199.4 1050.74
273,808 3.45133e+008 12293 4 173737
n »
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Loading and Saving Settings

Application modules can be accessed either
through the Review Plate Data dialog or in the o
main menu (Measure > Objects and Cells) N g (S
Approximate max width: 16 7ﬂ um = 25 pixels
Intensity above local background: 20 2] graylevels
«  Each application module has its own file e |
eXt en Sl on. [l saveSettings... | | Load Setings.. | [ SettoDefauts | [ TestRun | [  Close

« |If the application module is opened through the
main menu, settings are loaded / saved as files.

« |f the application module is opened through
Review Plate Data, settings are loaded / saved
directly to the database. To import / export / delete __ ‘
settings: et

Settings:

Cell Scoring User A

* In Review Plate Data, select the Run Analysis | Eccatoonotes
tab and choose the desired Application module |
from the drop-down menu.

» Click on the Edit List button.

» This dialog will allow you to import / export
settings saved to the hard drive as well as delete
settings in the database.

16
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Tips On Working with Application Modules

m“gJ“D"’ E‘E = some application modules enable

[T Display resultimage: _J EEE:EE;?:}% measurement Of mU|t|p|e ObJeCtS typeS- For

A' 2 example, in the Transfluor application

= Approsimate minwidh 2 (%] im =2 piel module you can select and measure any
Approximate max width: 5 % Um =4 pixels

oty e ey T e combination of Pits, Vesicles, and Nuclei
object types.

Approximate min width: 3 um = 2 pixels

roximate maxwidth: 10 <1 um =8 pixels .
IntensityabA::elocalbackgroui:: 3500 = :rayl:vpelsI ¢ When a” ObJeCtS are enabledl the Ce”
segmentation will display all object types.
Nuclear image: w
Approximate minwidt: 10 %1 um =8 pixes » Select only the object type(s) of interest
roximate max width: 40 S pm= ixels . . .
IntensityabA:\t)elocalbackgro:\t:: 3000 = :rayl:/epls | to dlsplay In Ce” Segmentatlon
| Configue Summarylog. | [ ConfigueDatalog(Cels). | *NOTE* Be sure to enable all desired object types
[SaveSeﬂings...] [LoadSenings...] [ Setto Defaults ] [ TestRun ] [ Close l before SaVIng and eXItIng the appllcatlon mOdU|e

Nuclei only ~ Nuclei and Pits )

For research use only. Not for use in diagnostic procedures.



Tips On Working with Application Modules

Preview: Only W2 settings

@ Configure Settings for Multi Wavelength Cell Scoring - Stem...El = @

Number of wavelengths: 2 = Adaptive

Seckgrou{:rc‘;ﬂ;
[ Display resuft image: J g;;;:;ﬁon
Algorithm: Fast -
B Ao Bl w2 |
Name: W2
W2 Source image: m
s cor
Stained area:
Ppproximate min width: 7 2| pm = 14 pixels

Approximate max width: 100 2| pm = 201 pixels

Intensity above local background: 1000 | graylevels -

Scoring
Minimum stained area; 0 = | pm 2 = 0 pixels
[ Configure Summary Log... ] [ Configure Data Log (Cells)... ] TeSt RU n/Ap ply AII nLIC|e| and
[Sa\re Saﬂings...] [Load Seﬂings...] [Show Legend...] W2 Settlngs

Some application modules may have a
Preview button:

« The Preview button will display all objects
found based solely on the settings for that
selected wavelength

* Click the Test Run (or Apply) button to
display cell segmentation based on the
settings entered for all wavelengths

N

SIS - MOLECULAR
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Tips On Working with Application Modules

Source image: Adaptive
gackgromgﬁ;
5
[ | Display resultimage: s;sr:;,m
Algorithm: Standard v
Parameters _
Approximate min width: 10 % pm =15 pixels
Approximate maxwidth: 16 @ pm =25 pixels
Intensity above local background: 20 %} graylevels
| Configure Summary Log... ’ I Configure Data Log (Cells)...
[ Save Settings... ] [ Load Settings... ] [ Setto Defaults ] [ TestRun ] [ Close ]

While optimizing settings in application modules, it is possible to log both image
(Summary) and/or cell-by-cell data directly to Excel or to a text file:
 Image (Summary Log): in the main menu, select Measure > Log > Open
Summary Log
* Cell-by-Cell Data (Data Log): in the main menu, select Measure > Log >
Open Data Log.
« Both logs can be open at the same time.

*NOTE* Refer to corresponding module on exporting data for details on logging to an Excel or text file

J ¢ MOLECULAR
ml & @eiees
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Support Resources

F1 / HELP within MetaXpress® Software

Support and Knowledge Base: http://mdc.custhelp.com/

User Forum: http://metamorph.moleculardevices.com/forum/

Request Support: http://mdc.custhelp.com/app/ask

Technical Support can also be reached by telephone:
« 1(800) 635-5577
« Select options for Tech Support - Cellular Imaging Products -
ImageXpress Instruments

' MOLECULAR
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