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Chapter Purpose

The purpose of this chapter is to provide an overview of the
Custom Module Editor (CME) analysis plugin.

CME is an analysis plugin that enables users to go beyond the
standard Application Modules available in MetaXpress (i.e. Cell
Cycle, Count Nuclel, etc.) to build a custom analysis routine from
a suite of image processing tools.

Examples of custom modules include removing image artifacts,
counting cells In transmitted light, multiplexing application
modules, measuring objects within objects, and many more.
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Working With CME

1. Open Review Plata Data B et S |
Wavelengths: Data view: | Well amangement v Print Table
[¥] DAPI 0102/ 03 04 0506/07 0809 10/11 12 13/14/1516/17/18 19/20|21 22|23/ 24
. . [¥] FITC A
e |n the main toolbar click on 8
D
E
q Review Plate Data ;
H
|
OR » |
[] Not acquired E
[E] Acquired, not measured ™
. [=] Displayed well N
* Under the Screening menu, B Soeneiwms
select Review Plate Data Mortage: 1 (2fx 1 1] <«
Display Run Analysis | Measurements | Graph |
Analysis: [W is Tube Fomation> - v‘]! Corfigure Settings. . ]|
2. Click on the Select Plate butt e —
. ICK ON the o>eleC ate putton ' — |
' (2] (=] [=2)
. "g—[gat;;stem Administrator [Creator Name - Plate Info]
3. Browse through the folders to L
[0 06/04/15 [Date Created - Plate Info]

open the plate of interest

Name [Plate Info] Acquisiti... Barcode.. Creator.. Date\Ti..

EX1NuclearFoci_ AMSNVL-COH8KV1_1 EXINucl.. <NULL> System ..  04/20/15...
EX2TransfluorVesicles_AMSNVL-COH8KV1_2 EX2Tran.. <NULL> System ...  04/20/15...
EX3ThreeCHCellScoring_AMSNVL-COH8KV1_3 EX3Thre.. <NULL> System ..  04/20/15...
EX4CellMorphology_AMSNVL-COH8KV1_4 EX4Cell...  <NULL> System ...  04/20/15...

L @27 es
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Worklng With CME

@R iew Plate Data !!HTs FITC (81%) o [ @[ =] | ¥ *ATC (20%)
{saed Plate... Responsivity 4X_AMSNVL-20D9BW1_191 g
-
Wavelengths: Data view: | Well amangement - | Print Table |
[[F1 papl ] 0102 0304|0508/ 07|08 09101112
7| FITC ALEEEEEL 11|
Texas Red B
Cy5 C
D
E
F
G
H

Logerd 4. Select Wells to

[ Not acquired
Acquired, not d H 1
5 Do View In Montage
B Part of montage
BE Selected wells

Montage: 5 |+x 8 & @E]
Display Run Analysis I Measuremenis} Graph |
Analysis: [Organoids * | [ Configure Custom Module |
Settings: [ Organoids Colon >) (Eds) (LGossCumnModion) | || [Finet20cobet PlaneStageLabel: C05

Setting

| — 5. Click on the 6. Review High

r—— desired Resolution

7] Logintothe database | Run on displayed ste S|telwe” |mageS
mj Navigate Selections {:‘[‘;: W
Reset image Displays | [ _Celllar Resuts... | \‘:) [(ose |

* Molecular Devices suggests when setting up a custom module for the first time to
start with an image from a control well
* |f modifying an existing custom module, select any appropriate image
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Working With CME

7. Select the Run Analysis tab
8. If creating a new module, click on Create Custom Module

9. If modifying an existing custom module:

o Select the desired module from the Analysis and Settings drop-down menus
» Application modules have <> brackets
e Custom modules and journals do not

* Click on Configure Custom Module

Display MMW'MQBMSIG@]’II

Analysis: | Organoids ¥ | | Configure Custom Module
Settings: | Organoids Colon v| |Edtlst..| | Create Custom Module
Sdt.‘ a [ VA
description: ~
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CME Interface: Custom Module Tab

File . Home Help Custom Module

z (ol ge Ribbon Contains
B & W) | =07 @ BIh - ST Image Processing
Appicaton Mocuie Otiects | Moty i Tools

Segment | Measure

| Usercrested custom modue « Cards Appear for
Each Processing Tool

Selected from the
Approximate Minimum Width (um) |1 Ribbon

Approximate Maximum Width (um) ’3
Intensity Above Local Background |2983 »

Puncta

Description:

Identifies small, symmetrically round objects
using size and intensity critena that you

specify.

| Apply | ~

Measurement Name

Filmstrip View of All Image
Processing Steps

‘ Save Run

Custom Module

Setting Name
Custom Module

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



CME Interface: Image Processing Tools

JRn,

Find Qbjects

41

20 Y

Application Module Objects

ggﬁi od :

Modify Obg

Modify Image

A

{_‘ &

Find Fibers

: 7

Find Blobs

«

Simple Threshold

Auto Find Blobs

o

Adaptive Threshold

E

Auto Threshold

-
Auto Segmentation

Find Round Objects

=
28

%

€

Monopole Objects

S

Translocation Enhanced Objects

Angiogenesis Objects

Cell Scoring Objects

Live Dead Objects

Q

Cell Cycle Objects

Count Nuclei Objects

Pe

Micronuclei Objects

x

Neurite Outgrowth Objects

@

Translocation Objects

e % %

Fill Holes Logical Operations Invert Objects
® - \
% & :
Remove Border Objects Watershed Grow Objects

o’ ] *y

Keep Marked Objects Remove Marked Objects Shrink Objects
@
59,8
® Y
Grow Objects Without Touching Filter Mask v

0.(? i

Cell Health Objects

Granuragoms Refer to corresponding
A chapters for more
R details on each of the
Tﬂeo image processing tools

seen here

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

Arithmetic
Add
Add Constant
Subtract
Multiply
Multiply by Constant
Divide
Maximum
Minimum
Morphology
Erode
Dilate
Open
Close
Open Close
Close Open
Center Filter
Gradient
Invert
Top Hat
Bottom Hat
HDome
HBasin
Regional Maximum
Regional Minimum
Holes

Border Objects

Special
Average Filter
Color Separate RGB
Color Separate HSL
Color Separate CIE-Lab
Gaussian Filter
LoG Filter
Distance

Mask to Image



CME Interface: Side by Side View

File Home Help Custom Module
& © s # ¥ Y I | e
@ {{d 4 i = 0 o 9 = E 2 e - Export || | Side by
= : - E Side )

Custom Module

Segment | Measure

| User-created custom module

Source ‘E‘
Approximate Minimum Width (um) _1
Approximate Maximurn Width (m) [B
Intensity Above Local Background 2083

Result Puncta

|&
J

Description:

Identifies small, symmetrically round objects |
using size and intensity criteria that you
specify.

\ Apply |,

i Click on the Side by Side button to change
Custom Module \ Saue H e l o Savis display so that before / after images are

Setting Name

[Custom Mode ) — displayed next to each other

Measurement Name

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



CME Interface: Split View

File Home Help

Custom Module

Segment | Measure

User-created custom module

Source ‘ FITC '|
Approximate Minimum Width (um) |1

Approximate Maximum Width (um) |3
Intensity Above Local Background

Result

—
1

Description:

Identifies small, symmetrically round objects
using size and intensity criteria that you
specify.

Apply

Measurement Name
Custom Module Save Run

e Click on the Split View button and
: f‘j_ = ‘ | | adjust the vertical slider back and forth

Custom Module

to view before / after images

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



CME Interface: Home Tab

Custom Module

Segment | Measure

Image Names: Channels:
DAPI | DAPI
FITC | FITC

Description:
User-created custom module

" Find Blobs

Source | DAPI '_‘

Approximate Minimum Width (um) |9.9

Approximate Maximum Width (um) (30.58

Intensity Above Local Background |9905

Measurement Name

Custom Module

Save ‘ ’ Run ’

Setting Name
Custom Module

MOLECULAR
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CME Home Tab: Setting and Adjusting Zoom

Custom Module

m Help Custom Module
Oyv|e s &

View Export to
Fit Space - Wewnglglode ~ PowerPoint

Segment | Measure

! '!f_,' Setup
Image Names: Channels:
DAPI | DAPI v |
FITC |FITC -
Description:
User-created custom module

" Find Blobs

Source |DAPL v |
Approximate Minimum Width (um) (92
Approximate Maximum Width (um) |30.58

Intensity Above Local Background 9905

Adjust zoom here OR
by using mouse scroll
wheel over the images

Measurement Name

| Custom Module ’ Save H

Setting Name
| Custom Module

Click and drag to move
around the image

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



CME Home Tab: Color Overlay

Home Help Custom Module
r—~ [s54 -~ 2| e=2 : 3
LD.I + - ol @J

|-

A

ZoomTo Single | View ’!3 Export Calibration Saturation
Fit Space ~*V7° View QMode ~ Power Bar R
— LB
&\ -
1 Timevs Z —
‘ . LEE)
Segment | Measure | i:F
1 | Setup Time vs Channe
-
iman
Image Names: —
Channel vs Z |
DAPI E L:v|
FITC { -
Multi Time
Description:
User-created cufitom "7-
| R T ’
| Find Blobs ﬁ m
/ -
Muiti Ci"an."eb ! vJ
Approximate Mi mummfﬂﬁﬁﬁ)—f‘fﬂ'v
Click Single View
va| to overlay images
|Custom Module 1 e I‘[
Setting Name
ICustom Module
L3
$ 4
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CME Home Tab: Adjusting Image Display

-

Home Help Custom Module

r—~ 4566 ~ o[ 238 |, - & @ i ’ %
s 151 ¢ & —t nq
Oo,. @& g - B« 7
Zoom To = Single | View 23 Export to Show Image Channel §|Reset All i i o Object Thresholt Zoom Regions Calibration Saturation
Fit Space 100% View |Mode~ PowerPoint Info Display W Scaling ¥ Overlay erla Preview Bar Markers

Zoom Dataset View image Info Channel Display

Custom Module

IEH Fixed ][Non‘naiize“ Camera |

Mo )

v Channel Display

Hide Scale Bar

Scale Mode:

Fixed

I FITC '] v Normalize

HIC | FITC v Canera

Description:

User-created custom module Channels:

Change
color display

v Show DAPI
v Show FITC
‘ DAPI ~ ' Show Unassigned 1

lag Show Unassigned 2

“EI Unassigned 2 '] [ Show Channel

(3058 e (=)

Intensity Above Local Background 9905 ‘ . } . ;
- "1 Dock or Auto-Hide windows by /7
Measurement Name . .
[Custom Module ’ Save H Run } clicking the down arrow

ok

Setting Name
e
|Cu5tom Module

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



CME Home Tab: Show Image Info

File Home Help Custom Module
o iy &
B | .- B
AU e - /)
oom To 100% Single | View b3 Export to
Fit Space e View | Mode ~ PowerPoint

Custom Module

Segment l_Measure ‘
Image Names: Channels:
DAPI
FITC

| DAPI
|FITC

Description:
User-created custom module

Find Blobs v X

p

Source | DAPI ~ |

Approximate Minimum Width (um) EX

Approximate Maximum Width (um) :30A58

Tobomaib: Ahaiia | mcal PDacliccaccad lanong

Measurement Name

Custom Module Run ‘

l Save

Setting Name
Custom Module

| Custom Module Step Images

1)

Show Image
Info

)

Crannel R4
Display S

Click Show Image Info to
show information about how
Image was acquired

b =
—

Zoom Regions Calibration

Preview Bar

Name
T
ZStep A

ChannelStep

StagePositionStep

StagePositionX

StagePositionY

AbsoluteZPosition

AbsoluteZ2Position

Stagelabel

103 : Site 1

Wavelength

447

llluminationSettingName

ExposureTimeMilliseconds

Date

3/30/2005

CreationTime

13:26:09.472

Image Directory

C:\Users\Hamidah.Sultan\Docum

Image Name

t050z0c0.tif

Annotation

:Group(s)=Public;Camera(s)=T;Cli

CameraBinningX

1

CameraBinningY

i

CameraChipOffsetX

0

CameraChipQOffsetY

0

Width

"

A40
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CME Home Tab: Show Line Scan

Home Help Graph

->ingie View | 3
Mode ~

File

r—~ |9

O]

N +
Zoom To
Fit Space

100%

Custom Module

Custom Module

across objects

Segment | Measure

Channels:

Image Names:
DAPI
FITC

(DaPI
|FITC

Description:
User-created custom module

) Find Blobs

Source | DAPI v |

Approximate Minimum Width (um) |9.9 ‘

Approximate Maximum Width (um) [30.58 ‘

v

| 5 TR SR \{ ISR SO [ . (A SO | anng

Measurement Name

Custom Medule Run ‘

’ Save ‘

Setting Name

Custom Module

Use Regions to determine
size and intensity values

Custom Module Step Images

Wl A

WY | N\

|~ aa
L“""“"—'*rw—-‘
/ a0

Use Pixel Interpolation [V
| 256 | 1024 |[ 4096 || 16384 || 65536 ||

-,
e

60

80 100 120 140

Distance um

Export tc

Right click on image, select Show Line Scan

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



Show Line Scan

« The Line Scan graph can be used to determine distances across objects as well as
intensity levels

» This useful when setting up step cards that require Minimum and Maximum widths as
well as Intensity above local background

Object Sizes

Intensity 9000
difference 8000
between 7000
object and i
local 4000
background 3000

2000

wa/\\ MMW 1000
10 20 30 40 50 60 70
Distance um

Use Pixel Interpolation [V

| 256 || 1024 | 4096 || 16384 || 65536 || Export tc

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



CME Home Tab: Show Calibration Bar

File Home Help Custom Module
i;ll I8 —n s
Single oW = Calibration
View ode v

Bar

Custom Module

Segment | Measure

Cbjects to Measure

Mask of Objects: Nuclei ~ I

Image to Measure: DAPI ~ |ass i
[+

Features within Each Object:

Mask of Features: Puncta v |

Image to Measure: FITC = ‘ | l

m

L+
\Remove Feature Groupl
|Add Feature Group|
Description:
Nhinctr asnd fasbiivnr irnd fne N

Measurement Name |
Custom Module Save Run

Setting Name

Custom Module

Custom Module Step Images

L -
VICES

m
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CME Home Tab: Export to PowerPoint

File Home Help Custom Module

Calibration
Bar

Custom Module

Segment | Measure

Cbjects to Measure

Mask of Objects: Nuclei ~ I

Image to Measure: DAPI ~ |ass i
[+

Features within Each Object:

Mask of Features: Puncta v |

Image to Measure: FITC = ‘ | l

m

L+
\Remove Feature Groupl
|Add Feature Group|
Description:
Nhinctr asnd fasbiivnr irnd fne N

Measurement Name

Custom Module

\ Save H Run ‘

Setting Name

Custom Module

Custom Module Step Images

LECULAR
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m
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CME Home Tab: Export to PowerPoint

Rlld9- 0ol JF Presentationl - Microsoft PowerPoint E=Sfal "]
File Home Insert Design Transitions Animations Slide Show Review View o @
=] 4] 5E Layout ~ . . At . = o= =. EBENNOOO = 34 Find O —Q

] D Reset AL 24 6|~ = 2ac Replace ~
Paste New B 7 U S abe 3 G~ L A o Amange Share WebEx
v Slide v Section ~ (BRI 45 - W Select - This File  ~
Slides Outline X
1 Custom Module: Custom Module:
7/10/2015 1:4457AM C M d | . C M d I .
ustom Module: Custom Moaule:
Click to add notes
Slide1 of 1 | “Office Theme | <5 mles = 87% (- 3 E

MOLECULA
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Help Custom Module

CME Home Tab: Object Overlay

e 5_“9 e | Viev Export to
Fit Space % Vie Mode ~ PowerPoint
Custom Module

Segment | Measure

Objects to Measure
Mask of Objects: } Nuclei ~ [

Image to Measure: ‘DAP] v ‘ ‘:‘
L+

Features within Each Object:

Mask of Features: ‘ Puncta v |

Image to Measure: }FITC v ‘ ‘7‘
L+

|Remove Feature Group‘

}Add Feature Groupj

Description:

‘ Save H Run ‘

Mlnimmbr o Emmbiirme cimmed $me

Measurement Name

Custom Module

Setting Name

Custom Module

Custom Module Step Images

¥
5

20

<

| = 4
Object

Zoom Regions | Calibration | Saturation
Overlay Preview Bar A

Markers

@ DAPI FITC Nucle Puncta n
Channel Reset A Hidden Hidder =
Display Scaling L

After the custom module has been ran, a color-coded

segmentation image overlay will be produced. Toggle

Object Overlay to turn segmentation on and off.

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



.
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
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