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* General overview of the MetaMorph NX

e 4D Viewer
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Dataset View Channel Display

The Ribbon Interface
Takes the place of toolbars and dialog boxes
Orange Buttons: Option can be toggled on or off
Down Arrow: Pull out for more options

Galleries: visually choose different options to configue

Active Context: the currently selected Ribbon ‘Tab’
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The Ribbon Interface

Takes the place of toolbars and dialog boxes

Orange Buttons: Option can be toggled on or off

Down Arrow: Pull out for more options

Galleries: visually choose different options to configue

Active Context: the currently selected Ribbon ‘Tab’
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The Ribbon Interface

Takes the place of toolbars and dialog boxes

Orange Buttons: Option can be toggled on or off

Down Arrow: Pull out for more options

Galleries: visually choose different options to configue

Active Context: the currently selected Ribbon ‘Tab’
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The Ribbon Interface

Takes the place of toolbars and dialog boxes

Orange Buttons: Option can be toggled on or off

Down Arrow: Pull out for more options

Galleries: visually choose different options to configue

Active Context: the currently selected Ribbon ‘Tab’
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The Ribbon Interface

Takes the place of toolbars and dialog boxes

Orange Buttons: Option can be toggled on or off

Down Arrow: Pull out for more options

Galleries: visually choose different options to configue

Active Context: the currently selected Ribbon ‘Tab’
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The Ribbon Interface

Takes the place of toolbars and dialog boxes
Orange Buttons: Option can be toggled on or off

Down Arrow: Pull out for more options

Galleries: visually choose different options to configue

Active Context: the currently selected Ribbon ‘Tab’




@ - TR 0E g4 T - Experiment - Metahorph@® NX Software

Home Acquisition Mode Script

I (A] o | —
GFP DIC

JE Openin  Exportto Channel Reset All

" ADViewer PowerPoint

Mode: Multidimensicnal Measure Hardware Setup

Display  Scaling

The Image Grid

« Takes the place of image windows

Display single or multiple images all
at once

Configure how the grid gets
rine 1441 > > M B displayed
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_ Choose the current Z or T being
viewed using sliders

Displays which T, Z, Stage, being
displayed
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The Image Grid
« Takes the place of image windows

* Display single or multiple images all
at once

«  Configure how the grid gets
displayed
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Single Image | Time O of 0-44 Z8of0-20
Choose the current Z or T being
e e oo 3] viewed using sliders

. «  Displays which T, Z, Stage, being
g displayed

No notifications
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The Image Grid
« Takes the place of image windows

* Display single or multiple images all
at once

«  Configure how the grid gets
displayed

Choose the current Z or T being
viewed using sliders

 Displays which T, Z, Stage, being
displayed
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The Image Grid
« Takes the place of image windows

Display single or multiple images all
at once

Configure how the grid gets
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Choose the current Z or T being
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The Image Grid

« Takes the place of image windows

Display single or multiple images all
at once

Configure how the grid gets
displayed

Time 0 of 0-44 Z10of 0-20

_ Choose the current Z or T being
viewed using sliders

Displays which T, Z, Stage, being
displayed
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«  Can be configured to show any dimension
« Datasets in Experiment

» Stage Positions

 Time Points

« Z Planes... -
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The 4D Viewer

. Button on Home Toolbar

« Opens Time / Z Experiments into a 4D Dataset View

« Allows color overlays, transparency, isosurfaces

. Make movies or rotations

«  Switch to Slice Mode to get view of arbitrary cutout of 3D slices

No notifications
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The 4D Viewer

Button on Home Toolbar

« Opens Time / Z Experiments into a 4D Dataset View
« Allows color overlays, transparency, isosurfaces

«  Make movies or rotations

Switch to Slice Mode to get view of arbitrary cutout of 3D slices
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The 4D Viewer

Button on Home Toolbar

Left Button - select and move planes. Middle Button ar

P E— Opens Time / Z Experiments into a 4D Dataset View

Ve e ot 3] Allows color overlays, transparency, isosurfaces

Make movies or rotations

Switch to Slice Mode to get view of arbitrary cutout of 3D slices
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Quick Access Toolbar

Displayed at the top or bottom of Ribbon

Always displayed, no matter which
Ribbon is used

Good for putting often-used tools
« Dataset Grid Layouts
» Toggle overlays

Galleries can be selected from the Quick
Access Toolbar

To add to the Quick Access Toolbar —
Right Click on Tool in Ribbon

To remove from the Quick Access Toolbar
— Right Click on Tool in Quick Access
Toolbar
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. Displayed at the top or bottom of Ribbon
. Always displayed, no matter which
Ribbon is used
. Good for putting often-used tools
« Dataset Grid Layouts
» Toggle overlays
. Galleries can be selected from the Quick
Access Toolbar
. To add to the Quick Access Toolbar —
Right Click on Tool in Ribbon
. To remove from the Quick Access Toolbar
— Right Click on Tool in Quick Access
Toolbar
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B Quick Access Toolbar

—H& . Displayed at the top or bottom of Ribbon

. Always displayed, no matter which
Ribbon is used

. Good for putting often-used tools
« Dataset Grid Layouts
» Toggle overlays

. Galleries can be selected from the Quick
Access Toolbar

. To add to the Quick Access Toolbar —
Right Click on Tool in Ribbon

. To remove from the Quick Access Toolbar
— Right Click on Tool in Quick Access
Toolbar
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. Displayed at the top or bottom of Ribbon

. Always displayed, no matter which
Ribbon is used
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. Good for putting often-used tools
« Dataset Grid Layouts
» Toggle overlays

. Galleries can be selected from the Quick
Access Toolbar

. To add to the Quick Access Toolbar —
Right Click on Tool in Ribbon

. To remove from the Quick Access Toolbar
— Right Click on Tool in Quick Access
Toolbar
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Quick Access Toolbar
. Displayed at the top or bottom of Ribbon

. Always displayed, no matter which
Ribbon is used

. Good for putting often-used tools
« Dataset Grid Layouts
» Toggle overlays

. Galleries can be selected from the Quick
Access Toolbar

. To add to the Quick Access Toolbar —
Right Click on Tool in Ribbon

. To remove from the Quick Access Toolbar
— Right Click on Tool in Quick Access
Toolbar
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. Displayed at the top or bottom of Ribbon

. Always displayed, no matter which
& ltidimensional Ribbon is used
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. o . Good for putting often-used tools
« Dataset Grid Layouts
» Toggle overlays

. Galleries can be selected from the Quick
Access Toolbar

. To add to the Quick Access Toolbar —
Right Click on Tool in Ribbon
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Quick Access Toolbar

. Displayed at the top or bottom of Ribbon

. Always displayed, no matter which
Ribbon is used

. Good for putting often-used tools
« Dataset Grid Layouts
» Toggle overlays

. Galleries can be selected from the Quick
Access Toolbar

. To add to the Quick Access Toolbar —
Right Click on Tool in Ribbon

. To remove from the Quick Access Toolbar
— Right Click on Tool in Quick Access
Toolbar
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Using MetaMorph NX

Features of the software to make it easier to use
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. Displayed under Image Grid
One Scale Bar for each channel
Histogram displayed inside Scale Bar
Options for:
» Fixed: Absolute min/max intensity
Normalized: % of pixels for min/max

Camera: Full scale of camera used to
acquire image

Calipers for setting min/max

Can also use Channel Display
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e Image Scaling
" . Displayed under Image Grid
. One Scale Bar for each channel
. Histogram displayed inside Scale Bar
. Options for:
» Fixed: Absolute min/max intensity
* Normalized: % of pixels for min/max

« Camera: Full scale of camera used to
acquire image

. Calipers for setting min/max

. Can also use Channel Display
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Image Scaling
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. Displayed under Image Grid
. One Scale Bar for each channel
. Histogram displayed inside Scale Bar
. Options for:
» Fixed: Absolute min/max intensity
« Normalized: % of pixels for min/max

« Camera: Full scale of camera used to
acquire image

. Calipers for setting min/max

. Can also use Channel Display
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Image Scaling

Multi Wave Time 7= +

. Displayed under Image Grid
. One Scale Bar for each channel
. Histogram displayed inside Scale Bar
. Options for:
» Fixed: Absolute min/max intensity
« Normalized: % of pixels for min/max

« Camera: Full scale of camera used to
acquire image

. Calipers for setting min/max

. Can also use Channel Display
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. Displayed under Image Grid
. One Scale Bar for each channel
. Histogram displayed inside Scale Bar
. Options for:
» Fixed: Absolute min/max intensity
« Normalized: % of pixels for min/max

« Camera: Full scale of camera used to
acquire image

. Calipers for setting min/max

Can also use Channel Display

Single Image | Time 0 of 0-44 Z 9 of 0-20
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[T  Hide Scale Bar

Scale Mode:
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Camera

Channels:

v Show GFP
Show DIC
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. Displayed under Image Grid
One Scale Bar for each channel
Histogram displayed inside Scale Bar
Options for:
» Fixed: Absolute min/max intensity
Normalized: % of pixels for min/max

Camera: Full scale of camera used to
acquire image

Calipers for setting min/max

Can also use Channel Display
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Image Scaling
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. Displayed under Image Grid
One Scale Bar for each channel
Histogram displayed inside Scale Bar
Options for:

» Fixed: Absolute min/max intensity

« Normalized: % of pixels for min/max

« Camera: Full scale of camera used to
acquire image

Calipers for setting min/max

Can also use Channel Display

- 1
Time |4 41 > I» Pl | |
Single Image | Time 0 of 0-44 Z 9 of 0-20

| s
Visw Mode IDataset vI

63, 126




Experiment - MetaMorph® NX Software

Mode: Multidimensional Measure Script Hardware Setup

Fit Space 100%
_ Dataset View ——— \

T — Image Scaling

CEE! | | _ o Displayed under Image Grid

l | e One Scale Bar for each channel
I[‘ DIC vl Show Channel |

"l View Mode~ 40 Viewer PowerPoint Display ~ Scaling | -

482 - I 8§ |@| — - m || (=
] 4 = =

el I B e e = GFP DIC o

Zoom To Mult Wave 7| DEtaeetl Dataset? -1 ||Stage 0 —|'Single | View g Open in Export to Channel | Reset All Hidden -1 || Layout -

. Histogram displayed inside Scale Bar
. Options for:
» Fixed: Absolute min/max intensity
« Normalized: % of pixels for min/max

« Camera: Full scale of camera used to
acquire image
. Calipers for setting min/max

. Can also use Channel Display
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. Change Zoom via Mouse
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Image Zoom
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« Put mouse over image and scroll
using mouse wheel

Home ribbon also has options for
zooming

Zoom overlay appears when the entire
image can’t be seen in the grid.

Move the zoomed view window around
image using clear part of the zoom
overlay

Zoom overlay can be toggled on and off.

N
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Tutoriall - MetaMorph® NX Software

Mode: Multidimensional Measure Script Hardware Setup

Acquisition Mode

4085 -| Y ' \1--- 2 ') [a] E— — | & | ﬁ | % | ‘
: A 3 [l =] -_
L, + - ||| s - : , . e =ton] A GFP DIC E R
Zoom To TR |l | T ~| ||stage 0 . Single | View ﬂ. Openin  Exportt Channel  Reset All . Reset Object | Threshold | Zoom |'Regions | Calibration
Fit Space  100% View Mode - 4D Viewer Powel Pa Display  Scaling Layout || Overlay Overlay  Preview Bar
i Channel Display

Image Zoom

4

. Change Zoom via Mouse

* Put mouse over image and scroll
using mouse wheel

A4l <« rr~

Home ribbon also has options for
zooming

Zoom overlay appears when the entire
image can’t be seen in the grid.

Move the zoomed view window around
image using clear part of the zoom
overlay

Zoom overlay can be toggled on and off.
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Tutoriall - MetaMorph® NX Software

I'1ﬂ"*|ﬂil-"'l ©

A o —— e QB =

Channel Reset Al - Reset Object | Threshold | Zoom | Regions | Calibration

Display  Scaling " || Layout || Overlay Overlay | Preview Bar
Channel Display

" isition Mode Mode: Multidimensional Measure Script Hardware Setup

‘ o

B B o#: ¥

Té i - Stge — Single | View ﬂ. Openin  Exportt
: " View Mode~ 4D Viewer Powel Pa

Dataset View

Tutorial 2

4

Image Zoom

. Change Zoom via Mouse

* Put mouse over image and scroll
using mouse wheel

A4l <« rr~

. Home ribbon also has options for
zooming

Zoom overlay appears when the entire
image can’t be seen in the grid.

Move the zoomed view window around
image using clear part of the zoom
overlay

Zoom overlay can be toggled on and off.
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Time (-4 of 0-14 Z0of 0-4
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Tutoriall - MetaMorph® NX Software

Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup
F_x (4088 ~ = o | - BN - — ‘ ‘ ‘ | | ‘
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Zoom To Tl Té i . i . Single | View :: Openin  Exportfo Channel  Reset All . Reset Object | Threshold | Zoom |'Regions | Calibration
Fit Space  100% View Mode - 4D Viewer PowerPoint || Display Scaling layout || Overlay Overlay | Preview Bar
i Channel Display

Image Zoom
. Change Zoom via Mouse

* Put mouse over image and scroll
using mouse wheel

A4l <« rr~

Home ribbon also has options for
zooming

Zoom overlay appears when the entire
image can’t be seen in the grid.

Move the zoomed view window around
image using clear part of the zoom
overlay

Zoom overlay can be toggled on and off.
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Tutoniall - MetaMorph® NX Software

Maode: Multidimensicnal Measure Script Hardware Setup
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TulonalZ2 | Tdoallall ' — Single | View Pl Openin  Exportto Channel Reset All - Object | Threshold | Zoom | Regions | Calibration
. | View Mode- ™ 4D Viewer PowerPoint || Display Scaling ) Overlay = Overlay  Preview Bar

Dataset View Channel Display

™~

Image Zoom

. Change Zoom via Mouse

<> Dl

* Put mouse over image and scroll
using mouse wheel

4 «

Home ribbon also has options for
zooming

Zoom overlay appears when the entire
image can’t be seen in the grid.

Move the zoomed view window around
image using clear part of the zoom
overlay

Zoom overlay can be toggled on and off.

Tme |4 41> I M|
Time 0-4 of 0-14 Z0of0-4

(w] (=)

iew Mode |Dataset =




Tutoriall - MetaMorph® NX Software

Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

o [

- A : im
(H) + - s - : : . ?* o N oo E N s
Zoom To TR |l | T ~| ||stage 0 . Single | View ﬂ. Openin  Exportt Channel  Reset All . Reset Object | Threshold | Zoom |'Regions | Calibration
Fit Space  100% View Mode - 4D Viewer Powel Pa Display  Scaling Layout || Overlay Overlay g Preview Bar
i Channel Display Overlay

—

Image Zoom

Change Zoom via Mouse

* Put mouse over image and scroll
using mouse wheel

A4l <« rr~

Home ribbon also has options for
zooming

Zoom overlay appears when the entire
image can’t be seen in the grid.

Move the zoomed view window around
image using clear part of the zoom
overlay

Zoom overlay can be toggled on and off.
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Opening Images in MetaMorph NX

Opening, creating Experiments from external data



Home Qs

'D‘ [413.2 -
[ E + -
Zoom To
Fit Space 100%

ll %'—h .

’@@H?E— = | |[=]E

Muit ae T Export to

Zoom

Multi Wave Time Z© +

]

Time |4 41 > > M|

4D Viewer PowerPoint

Single Image | Time 0 of 0-94

N

Visw Mode IDataset vl
ot R

Experiment - MetaMorph® MX Software

Channel Reset All Hidden
Display  Scaling

L i

Experiments

Images in MetaMorph NX are always
associated with an Experiment.

Within each experiment is a group of
related images called a Dataset

« A Dataset is considered all the
images from a single acquisition.

« For example: If you run Multi
Dimensional Acquisition it produces
one Dataset. Run the same MDA
again and it produces a second
Dataset

« Datasets also include the related
measurements and object masks
made on those images

An Experiment may hold multiple

datasets




Experiment - MetaMorph® MX Software

leasure Script Hardware Setup

||%-._.h D 8 | A e | —— = ':g

Multi Wave T | DSEECH Dataset?.

—|'Single | View i Open in Export to Channel Reset All Hidden
"l View | Mode~ ™ 40 Viewer  PowerPoint Display  Scaling

L i

Zoom To
Fit Space 100%

Zoom

.
Experiments

]

. Images in MetaMorph NX are always
associated with an Experiment.

. Within each experiment is a group of
related images called a Dataset

« A Dataset is considered all the
images from a single acquisition.

The Home Ribbon has a
Dataset Gallery to select
different datasets in the

experiment. » For example: If you run Multi

Dimensional Acquisition it produces
one Dataset. Run the same MDA
again and it produces a second
Dataset

« Datasets also include the related
measurements and object masks

Time |4 41 > > M|

Single Image | Time 0 of 0-44 Z 10 of 0-20 103, 74 0 .

| o made on those images

e Mode [Dataset 7] . An Experiment may hold multiple
£o datasets




Experiment - MetaMorph® MX Software

Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup
[ A 13.2. ~ = T _—
= E || 488 A @‘ (A ¢ | m—— e
— - ||| S L =15 GFP DIC SIS
Zoom To Mukt Wave 7| DEtaeetl Dataset? 1 ||Stage 0 —|'Single | View Open in Export to Channel Reset All Hidden —1 || Layout
Fit Space 100% N "1 View  Mode~ 40 Viewer  PowerPoint Display  Scaling N = —
Dataset View ———

Multi Wave Time Z© +

]

e |
I.ial

Q
O

B ..

The Filmstrip can also be
used to select between
Datasets in the current
experiment.

Time |4 41 > > M|

Single Image | Time 0 of 0-44 A of 0-20 103, 74 0

w | =

Visw Mode IDataset vl

Experiments

Images in MetaMorph NX are always
associated with an Experiment.

Within each experiment is a group of
related images called a Dataset

« A Dataset is considered all the
images from a single acquisition.

« For example: If you run Multi
Dimensional Acquisition it produces
one Dataset. Run the same MDA
again and it produces a second
Dataset

« Datasets also include the related
measurements and object masks
made on those images

An Experiment may hold multiple
datasets




Working with experiments

« Application Menu

» Holds tools for working with the
current experiment files

« Also tools for MetaMorph NX
Administration.

* New Experiment

« Create a new experiment
— Gives details where the
experiment will be created
« Set Experiment Defaults

— Change the location on disk
where experiments are saved

— Change names given to
experiments and datasets

) Recent Experiments
MNew Experiment

1. Tutoriall
Open Expeniment

Open Images

Add Images to Experiment

]

MetaMorph NX Administration

Exit MetaMorph NX

Molecular
@Devi:es
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Working with experiments

« Application Menu

» Holds tools for working with the Ne{\Experiment g:fﬁﬁfﬁiﬁmem .
current experiment files _ § \Users\Metalser\Documents
Open Experiment \My E.xpenment as
* Also tools for MetaMorph NX Experiment1
.. . - Open Images Set Experiment Defaults
Ad min |Strat|0n . Set the location where new

experiments will be saved

Add Images to Experiment » and the base name that
MetaMorph NX will use when
creating new expeniments.

* New Experiment

« Create a new experiment
— Gives details where the
experiment will be created S —————

« Set Experiment Defaults

— Change the location on disk
where experiments are saved

— Change names given to
experiments and datasets

]

Exit MetaMorph NX

Molecular
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Working with experiments

« Application Menu

» Holds tools for working with the
current experiment files

« Also tools for MetaMorph NX
Administration.

- MNew Experiment
NehExpenment ’ " Create New Experiment in C:
h \Users\Metalser\Documents
Open Experiment \My Experiments as
Experimentld

Set Experiment Defaults
et the location where new

; Experiment Load Path C:\Program Files\Molecular Devices\MetaMorph NX\Int% Browse...]

Experiment Save Path [C:\Users\MEtaUser\Documents\My Experiments ‘ [Browse...l

Open Images 4

* New Experiment
« Create a new experiment

Experiment Name Prefix lExpenment

Image Open Path

[CA\Users\MetaUser\Documents\My Experiments\Membr] (Browse..]

Dataset Name Prefix lDataset

— Gives details where the sialves r
Leica exchange X and Y axes |

experiment will be created

« Set Experiment Defaults

— Change the location on disk
where experiments are saved

— Change names given to
experiments and datasets

Load Olympus OIF image as time series [_|

Capture MetaMorph Conﬁguration]

6 Molecular
UDevuces
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Working with experiments

« Application Menu

« Holds tools for working with the New Experiment
current experiment files

« Also tools for MetaMorph NX
Administration.

Recent Experiments
1. Tutoriall

Open Expeniment
Open Images
Add Images to Experiment

« Open Experiment

« Loads a previously saved
experiment into MetaMorph NX

« Experiments are saved into a
folder with their name on it

« Always open the
‘Experiment.mexp’ file.

Delete

MetaMorph NX Administration [ Exit MetaMorph NX

Molecular
@Devi:es
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Working with experiments

Application Menu

» Holds tools for working with the
current experiment files

Also tools for MetaMorph NX
Administration.

Open Experiment

« Loads a previously saved
experiment into MetaMorph NX

« Experiments are saved into a
folder with their name on it

« Always open the
‘Experiment.mexp’ file.

) Recent Experiments
MNew Experiment

1. Tutoriall

Open Expeniment

Open Images

Add Images to Experiment  »

==
. ) . %« Molecular Devices » MetaMorph NX » Interactive Tutorial » Tutoriall » ~ |43 M Search Tutoriall pel
— — . — e - -
COrganize * New folder = 0 @
| X Favorites = Name : Date modified Type Size
Bl Desktop . Cached Data 2/28/2012 4:28 PM File folder
& Downloads .. Tutorial 1 2/28/2012 4:28 PM File folder
5l Recent Places . Tuterial 2 2/28/2012 4:28 PM File folder
| . Tutorial 3 2/28/2012 4:28 PM File folder
4 Libraries E |_| Experiment.mexp 2/28/201212:12 PM  MEXP File 1KB
@ Documents
J’ Music
[E=] Pictures %
B Videos
*d Homegroup
18 Computer
&, win (C)
a SYSTEM (D:) -
File name: Experiment.mexp - [Experimant Files ']
[ open |v] [ coneal |

Molecular
@Devi:es
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Experiment File Structure

Experiment Path Experiment Name

A

—— ——
Select an Experiment to Open

. #% Molecular Devices » MetaMorph NX » Interactive Tutorial » Tutoriall » v [+ Search Tutorigll 0
- _ e — -
Organize Mew folder =~ [ @
¢ Favorites Mame Date modified Type Size
Bl Desktop | Cached Data 2/28/2012 4:28 PM File folder
4. Downloads ) Tutorial1 2/28/2012 4:28 PM File folder
=l Recent Places .. Tutorial 2 2/28/2012 4:28 PM File folder N
. Tutonal 3 2/28/2012 4:28 PM File folder
il Libraries E || Experiment.mexp 2/28/201212:12 PM  MEXP File 1KE
@ Documents
J‘i Music
[ Pictures h
E Videos
t@ Homegroup
1M Computer
£ win7 ()
—a SYSTEM (D) -
File name: Experiment.mexp - [Experiment Files v]
[ Open Iv] [ Cancel I 6 MOle.CU'ar
U Devices
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Experiment File Structure

—— TR—
Select an Experiment to Open

. #% Molecular Devices » MetaMorph NX » Interactive Tutorial » Tutoriall » w | ¢ [N Search Tutorial1 pe
- - e — -
Organize « MNew folder =~ 0 @
¢ Favorites Mame Date modified Type Size
Bl Desktop 2/28/2012 4:28 PM File folder
4. Downloads . Tutorial1 2/28/2012 4:28 PM File folder
| Recent Places | Tutorial 2 Datasets 2/28/20124:28 PM  File folder "
272872012 4:28 PM File folder
- Libraries = Experiment File |n121z12PM  MEXP File 1KB
@ Documents
J‘i Music
[ Pictures h
E Videos
t@ Homegroup
1M Computer
£ win7 ()
—a SYSTEM (D) -
File name: Experiment.mexp - [Experiment Files v]
[ Open Iv] [ Cancel I 6 MOle.CU'ar
U Devices
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Working with experiments

*  Application Menu

« Holds tools for working with the
current experiment files

« Also tools for MetaMorph NX
Administration.

« Open Images
* Opens images acquired outside of
MetaMorph NX into a New
Experiment
*  Openimage
— Select a single image, or import
a .ND file from MetaMorph

e Channel/ Time / Z Series

— Import multiple images or stage is a
series of the given dimension

« Stage Series

— Opens multiple images — each
image is considered a new stage
location.

Mew Experiment

Open Experiment

Open Images

Add Images to Experiment

Create New Experiment in C\Users
‘hetaUser\Documents\My Experiments
as Expenimentl9

g Open Image
%Channel Series

[
» E Time Series

0 .
E Z Series

| i
ﬁ_l Stage Series

]

MetahMorph NX Administration l Exit MetaMorph NX

Molecular
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Working with experiments

*  Application Menu ._
* Holds tools for working with the Create New Experiment in C:\Users

. . aeles gl e ‘hetaUser\Documents\My Experiments
current experiment files as Experiment19

«  Also tools for MetaMorph NX Open Experiment By Openimoce
Administration. Coent
pen Images E}Channel Series

. : ([}
Add Images to Experiment  » E Time Series

« Open Images

« Opens images acquired outside of =]
. )| |« Users » Metalser » MyDocuments » My Experiments » Membrane + [ 43 W Search Membrane o
MetaMorph NX Into a NeW Organize = New folder - o =~ 0O @
Experiment d xrens w =
Bl Desktop -
* Open Image AN EE
— Select a single image, or import | e | Membene Membmnewis | Membrels Membmnesds | Membriel s
a .ND file from MetaMorph | peamen
. . [&5] Pictures
« Channel/ Time / Z Series B Ve 5
— Import multiple images or stage is a & Homegoup
series of the given dimension & conpus
= Win7 (C)
« Stage Series st
. . File name: "Membrane_w2_sl_tl" "Membrane_wl_s1_t1" -
— Opens multiple images — each
image is considered a new stage
location.

Molecular
@Devi:es
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Working with experiments

*  Application Menu

« Holds tools for working with the
current experiment files

« Also tools for MetaMorph NX
Administration.

« Open Images

* Opens images acquired outside of
MetaMorph NX into a New
Experiment

*  Openimage

— Select a single image, or import
a .ND file from MetaMorph
* Channel / Time / Z Series

— Import multiple images or stage is a
series of the given dimension

« Stage Series

— Opens multiple images — each
image is considered a new stage
location.

Mew Experiment

Open Experiment

Open Images

Create New Experiment in Ch\Users
“Wetallser\Documents\My Experiments
as Expeniment20

g Open Image
e Channel Series

Add Images to Experiment  » ED Time Series

0 .
Hf: Z Series

L .
#I Stage ﬁ'les

]

MetaMeorph NX Administration i Exit MetabMorph NX
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Working with experiments

*  Application Menu

* Holds tools for working with the e Exoeriment Create New Experiment in CA\Users
. . Ew Expenmen “Wetallser\Documents\My Experiments
current experiment files as Experiment20

«  Also tools for MetaMorph NX Open Experiment By Crenimege
Administration. Oment
pen Images e Channel Series

Add Images to Experiment  » g‘D Time Series

« Open Images

* Opens images acquired outside of R l‘
MetaMorph NX into a New — m— - )
Experiment [} Hiess g S | ' ,

i
« Open Image K <) - - - |
— Select a single image, or import * aune | " R R " e
a .ND file from MetaMorph e
« Channel/ Time / Z Series e
— Import multiple images or stage is a W Homeceg
series of the given dimension A
- Stage Series o e Membrane _22.0" ‘Membrane w2t m
— Opens multiple images — each
image is considered a new stage
location.

Molecular
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Experiment20 - MetaMorph® NX Software
7 B .

1 -
S B | ek EERCE
Zoom To y Datasetl - Stage 1 -1 Single | View
 Fit Space 100% [ Y g ¥

— | =n (e Q
Channel 1 & @ G , l _H
Open in xport Channel Reset All - Reset Object  Threshold | Zoom | Regions | Calibration
iew Mode- 4D Viewer | || Display  Scalin | N Layout || Overlay = Owerlay  Preview
Datase Vie Channe Displa ayo
Datasetl [+

Bar

Two Stage Positions

One Channel

Stage 0 of 0-1 |

- |
ew Mode [Stage v |




Working with experiments

*  Application Menu

« Holds tools for working with the
current experiment files

« Also tools for MetaMorph NX
Administration.

« Open Images
* Opens images acquired outside of
MetaMorph NX into a New
Experiment
*  Openimage
— Select a single image, or import
a .ND file from MetaMorph

e Channel/ Time / Z Series

— Import multiple images or stage is a
series of the given dimension

« Stage Series

— Opens multiple images — each
image is considered a new stage
location.

Mew Experiment

Open Expenment

Open Images

Add Images to Experiment  »

Delete

]

Create New Experiment in C\Users
“Wetallser\Documents\My Experiments
as Experiment21

[

E Time Series
O !
H_,:l; Z Series
| .
ﬁ_] Stage Series

MetaMeorph NX Administration i Exit MetabMorph NX

Molecular
@Deviges

© 2011 Molecular Devices, LLC



Working with experiments

*  Application Menu

« Holds tools for working with the i Create New Experiment in C:\Users
. . g ta B e I “Wetallser\Documents\My Experiments
current experiment files as Experiment21

« Also tools for MetaMorph NX Open Experiment
Administration.

Open Images

Add Images to Experiment  »

« Open Images

* Opens images acquired outside of ==
MetaMOrph NX into a NeW ' J —« Users » MetaUser » My Documents » My&periments»_Membra; v:: Search Membrane - @,0
. Organize v New folder = v
Experiment } prre -
| s
+ Open e ey ]
] Recent Places
— Select a single image, or import .
a .ND file from MetaMorph o [
¢ Channel/ Time / Z Series -t
— Import multiple images or stage is a o Homegeou
series of the given dimension "
. & win7 (C)
« Stage Series caSSTME) -
. . ilename: Membrane -
— Opens multiple images — each !
image is considered a new stage

location.
6 Molecular
UD evices
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W' ElREIM ¢ ¢ Experiment21 - MetaMorph® NX Software (=X
Home

Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup @

Channel Reset All

Datasetl '+ v %

Two Stage Positions

Stage 0 of 0-1 | Time 0.0f 0-0 700f0-0 | 532,413
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Working with experiments

*  Application Menu

« Holds tools for working with the
current experiment files

« Also tools for MetaMorph NX
Administration.

 Add Images to Experiment

* Opens images acquired outside of
MetaMorph NX adding them to the
Current Experiment as a new
Dataset

*  Openimage

— Select a single image, or import
a .ND file from MetaMorph

e Channel/ Time / Z Series

— Import multiple images or stage is a

series of the given dimension

« Stage Series

— Opens multiple images — each
image is considered a new stage
location.

Mew Experiment

Open Experiment

Open Images

Add Images to &perilgent r

Close

]

Add Images or an Image Series to the
Current Experiment

-|-l:l Add Image

-I-‘ Channel Series

oo )
Time Series

O
O ZSeries
+ =

-FCIG Stage Series

MetaMeorph NX Administration i Exit MetabMorph NX
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The New Measure Ribbon

Experiment] - MetaMorph® NX Software amXx
Mode: Multidimensional 2 Script Hardware Setup @~
+*
O0oAQ g (5 3ag s ey e
7] i
old g d
old a gio ag glo a
Regions Threshold Modules Measure Range Measurement Set Measurement Display Export Table
- X

Dataset4 "+

Time |4 4l > > Pl
Stage 0 of 0-1

View Mode ‘Dataset v

Z20f0-6

MHd4» PP~




The New Measure Ribbon

Acquisition Mode Mode: Multidimensional

easure
‘g q ~ [ [J Al Time
& ' 1 s Danz

Measure  Threshold Convertto ||| =
Threshold v  Overlay  Regions + | [C] All Stage

* MetaMorph 2.0.1 has re-designed the measure ribbon
« Reorganized tools like Regions, Thresholding, and Modules
« Added space for the Application Modules
« Added tools for exporting data

« Added tools for turning thresholds and Module masks to Regions of
Interest.

Molecular
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Measurement Tools

Mode: Multidimensional Measure Script Hardware Setup

) = % [Er = 0 N
\ = é = Clanz |eP|ane Information v 3
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

— Measure Measure  Threshold Convert to
Script

"™ Regions~ || Threshold v Overlay Regions ~

Measure Hardware Setup

Mode: Multidimensional

Home Acquisition Mode

[ = o | ' - [ ® [E] Al Time
«0O0Q < ﬁ ..q 3¢ v O] AIZ
” N — Measure Measure  Threshold Convert to —| Measure

["] All Stage
Measure Range

Regions ~ || Threshold ~ Overlay Regions~ |||

 MetaMorph 2.0.1 has re-designed the measure ribbon

« The Left side of the Ribbon contains tools for making
measurements.
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Region Tools

Acquisition Mode Mode: Multidimensional Measure

3!
g 8

ure Measure  Threshold Convert to
egions v || Threshold v Overlay Regions~ |||

[T All Time
Flaiz
[] All Stage

Show Show Add Line Add Scatter
Table Summary Graph Plot

Home Mode: Multidimensional Measure

Acquisition Mode Script Hardware Setup

| [F] All Time

[CJanz
["] All Stage
Measure Range

| € @ g

Measure  Threshold Convertto
Threshold v Overlay  Regions »

”< N " — Measure
" | Regions v

—| Measure

Reaions

 Regions
« The first section is for Regions of Interest.
« There is a gallery for choosing the type of Region to draw.
« There is a drop down menu for configuring Region Measurements
* There is a button to Measure Regions

Molecular
@Devi:es
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Region Tools

Acquisition Mode Mode: Multidimensional Measure

3!
g 8

ure Measure  Threshold Convert to
egions v || Threshold v Overlay Regions~ |||

[T All Time
Flaiz
[] All Stage

Show Show Add Line Add Scatter
Table Summary Graph Plot

Home Mode: Multidimensional Measure

Script Hardware Setup

Acquisition Mode

| [F] All Time

[CJanz
["] All Stage
Measure Range

-

«ooq- vl v g ,é""‘

—| Measure

) Measure  Threshold Convert to
8% | Delete All Regions Threshold v Overlay  Regions ~

X | Delete Selected Region(s)
L|E Show Regions

® <Alt> Click - create region

« The first section is for Regions of Interest.

« There is a gallery for choosing the type of Region to draw.

« There is a drop down menu for configuring Region Measurements
* There is a button to Measure Regions

Molecular
@Devi:es

© 2011 Molecular Devices, LLC



Region Tools

Mode: Multidimensional Measure Script Hardware Setup

)
1 =
— Measure Measure  Threshold Convert to Show Add Line Add Scatter ([ Exportto Exportto

“| Regions~ || Thresholdy Overlay Regions ~ Table Summary Graph Plot Excel File

A 2 " [ :
(@ PMOoOQ v 17~ qg ﬂ . v‘ E}AIIT:me
b a = AllZ
) Measure  Threshold Convertto —| Measure
Delete All Regions Threshold ~ Overlay  Regions + || | [ ["] All Stage

Measure Range

&5
X | Delete Selected Region(s)
Fl

Show Regions

® <Alt> Click - create region

« New Auto Find Tool helps place Regions by clicking on an object of
Interest.

 The Regionthen'is drawn automatically around the object

ar

-wuvuues
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Region Tools

w € @
[ I &=

5 Measure  Threshold Convert to
egions v Threshold v Overlay  Regions v

<Alt> Click - create region

« Use the Crosshairs to click on an object of Interest

 The Region then is drawn automatically around the object

© 2011 Molecular Devices, LLC



Region Tools

Mode: Multidimensional easure i a ®@:

w € @
[ I &=

— easure Measure  Threshold Convert to
| Regions v Threshold v Overlay  Regions v

Home Acquisition Mode

<Alt> Click - create region

« Use the Crosshairs to click on an object of Interest

« The Region then is drawn automatically around the object

© 2011 Molecular Devices, LLC



Region Tools

Acquisition Mode Mode: Multidimensional Measu

« EE )
:Measune

Measure  Threshold Convert to
Acquisition Mode

Script Hardware Setup

[ All Time || ‘
Clanz s e:
— nvero Show Show Add Line Add Scatter
[C] All Stage % esults Table Summary Graph Plot E
Measure Range Measurement Set asurel

Script

Threshold v Overlay  Regions +

Home Mode: Multidimensional Measure Hardware Setup

w e = T Bt
- 25| - Az
Measure  Threshold Convertto —| Measure

["] All Stage
Measure Range

Threshold v  Overlay

Regions | Measure Regions
. Channell ~
« Region

eg ons Standard Area Value

All Channels
e The firsl Configure ons of Interest.

Regions ~

Region Source

« There is a gallery for choosing the type of Region to draw.

« There is a drop down menu for configuring Region Measurements

* There is a button to Measure Regions @:\)ﬁolepular
evices
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Region Tools

Acquisition Mode Mode: Multidin on: easure
ure Measure Th reshold Convert to
egions v || Threshold v Overlay Regions~ |||

[T All Time
Flaiz
[] All Stage

Measure Script Hardware Setup

Home Acquisition Mode Mode: Multidimensional

| [F] All Time

[CJanz
["] All Stage
Measure Range

QDOQ ‘g ..q e - v‘

” N Measure  Threshold Convert to
Regnor\Sv Threshold v Overlay  Regions »

—| Measure

* Regions

The first section is for Regions of Interest.

There is a gallery for choosing the type of Region to draw.

There is a drop down menu for configuring Region Measurements

There is a button to Measure Regions

Molecular
@Devi:es
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Region Tools

Mode: Multidimensional Measure Script Hardware Setup

I - %
— Measure Measure  Threshold Convert to — Measure
" Regions~ || Threshold v Overlay Regions~ ||| 2

[] Al Time

Canz
= vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
[C] All Stage % i Results Table Summary Graph Plot Excel File

Measure Range Measurement Set Measurement Display Export Table

| ePIane Information

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

sEos vl @ @ 2 L
- - = 2L - Clanz
Measure  Threshold Convertto —| Measure

["] All Stage
Measure Range

8% | Delete All Regions Threshold v Overlay  Regions~ ||| iz
Delete Selected Region(s)

X
T |E Show Regions

® <Alt> Click - create region

- TIP

« Press the ALT key and click on the image to continue to place
Regions of the same type

ar

-w‘-vu\-es
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Threshold Tools

Mode: Multidimensional Measure Script Hardware Setup

w‘ [E] All Time 3 - ‘ .
i Canz |eP|ane Information o
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

Script

I
. -~
— Measure Measure  Threshold Convert to

" Regions~ || Threshold v Overlay Regions

Mode: Multidimensional Measure Hardware Setup

Home Acquisition Mode

[C] Al Time

[CJanz
["] All Stage
Measure Range

Threshold Convert to
Overlay  Regions ~

Measure —| Measure

Threshold ~

Measure
Regions ~

«  Threshold
» The next section is for Thresholding.
» There is a drop down menu for setting the Threshold
» There is a button to Measure Thresholded Areas
« There is a button to turn the Threshold overlay on or off
* There is a drop down menu for configuring how Thresholds are turned to Regions

« There is a button to turn Thresholds into Regions 6 Molecular
U Devices
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Threshold Tools

\v Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

— Measure = vestio Configure Show Add Line  Add Scatter
“| Regions v " Regions Table Summary Graph Plot

Measurement Set Measurement Display Export Table

Measure Hardware Setup

Mode: Multidimensional Script

Home Acquisition Mode

r ! [] All Time
sooq - % | W & == 2 | o
”~ N — Measure Measure \ Threshold Convertto Measure
*| Regions~ ||\Threshold v/ Overlay Regions ~ [[] Al Stage

Measure Threshold Measure Range
Threshold Image DIC
) Threshold Standard Area Value
«  The next section is E:(”d::,i_ SObjeds Touching Fdge %
Inclusive
* There is a drop do\Threshold Overlay [ Id

Auto Threshold

« There is a button tc

- There is a button t¢/10000 |
Threshold Color

)r off

* Thereis a drop dov | ‘esholds are turned to Regions
Transparency —
There is a button tc o . Mol I
° olecuiar
Configure @Devices
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= O = E b "! = Experiment?] - MetaMarph® MX Software

Acquisition Mode Mode: Multidimensional Measure Scnipt Hardware Setup

® I I ﬁ Al Time eF' ane Information
Measure Threshold =

L

el
ol

|.-'5.u to Threshold |

Transparency
100%

Configure




= O = E b "! = Experiment?] - MetaMarph® MX Software

Acquisition Mode Mode: Multidimensional Measure Scnipt Hardware Setup

eF' ane Information

L

All Time

el
ol

Auto Threshold |

Low and High Range Calipers

0 100%

Configure




Stage 0 of 0-1 |

- - IS - I

Experiment?l - MetaMorph® MNX Software

Mode: Multidimensional

Hardware Setup

" — ol

eF' ane Information

ure Using Threshol: 2

Mear-kuArE Threshald

Threshold Image

Measurement Set

1 .
Standard Area Value

Exclude Ok
Fill Holes

Inclusive

Threshold Mask Cleanup

cts Touching Edge }

Threshold Owerlay

|.-‘-‘-.um Threshc:-ld|

Threshold Color

Transparency

Configure




Threshold Tools

Mode: Multidimensional Measure Script Hardware Setup

w‘ [E] All Time 3 - ‘ .
i Canz |eP|ane Information o
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

Script

I
. -~
— Measure Measure  Threshold Convert to

" Regions~ || Threshold v Overlay Regions

Mode: Multidimensional Measure Hardware Setup

Home Acquisition Mode

[ = o | ' - [ ® [E] Al Time
S8.09. L ‘q oL 4 FAIz
” N — Measure Measure  Threshold Convert to | Measure

["] All Stage
Measure Range

Regions ~ || Threshold ~ Overlay Regions~ |||

«  Threshold
» The next section is for Thresholding.
» There is a drop down menu for setting the Threshold
» There is a button to Measure Thresholded areas
« There is a button to turn the Threshold overlay on or off
* There is a drop down menu for configuring how Thresholds are turned to Regions

« There is a button to turn Thresholds into Regions 6 Molecular
U Devices
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Threshold Tools

Mode: Multidimensional Measure Script Hardware Setup

w‘ [E] All Time 3 - ‘ .
i Canz |eP|ane Information o
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

Script

I
. -~
— Measure Measure  Threshold Convert to

" Regions~ || Threshold v Overlay Regions

Mode: Multidimensional Measure Hardware Setup

Home Acquisition Mode

[ = | - [ [E] Al Time
sooq Y% | @& @ B | [ Bl
” N — Measure Measure  Threshold Convert to | Measure

["] All Stage
Measure Range

Regions ~ || Threshold ~ Overlay Regions~ |||

«  Threshold
» The next section is for Thresholding.
» There is a drop down menu for setting the Threshold
» There is a button to Measure Thresholded Areas
« There is a button to turn the Threshold overlay on or off
* There is a drop down menu for configuring how Thresholds are turned to Regions

« There is a button to turn Thresholds into Regions 6 Molecular
U Devices
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Threshold Tools

Mode: Multidimensional Measure Script Hardware Setup

w‘ [E] All Time 3 - ‘ .
i Canz |eP|ane Information o
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

Script

I
. -~
— Measure Measure  Threshold Convert to

" Regions~ || Threshold v Overlay Regions

Mode: Multidimensional Measure Hardware Setup

. : =
Convert to é
Regions ~

Minimum Pixel Area i

Home Acquisition Mode

[C] Al Time

[CJanz
["] All Stage
Measure Range

| Measure

Measure  Threshold
Threshold v  Overlay

”< N " — Measure
" | Regions v

«  Threshold
» The next section is for Thresholding.
» There is a drop down menu for setting the Threshold
» There is a button to Measure Thresholded Areas
« There is a button to turn the Threshold overlay on or off
* There is a drop down menu for configuring how Thresholds are turned to Regions

« There is a button to turn Thresholds into Regions 6 Molecular
U Devices
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Threshold Tools

Mode: Multidimensional Measure Script Hardware Setup

w‘ [E] All Time 3 - ‘ .
i Canz |eP|ane Information o
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

Script

I
. -~
— Measure Measure  Threshold Convert to

" Regions~ || Threshold v Overlay Regions

Mode: Multidimensional Measure Hardware Setup

Home Acquisition Mode

[ = o | - ® [E] Al Time
QS oo Q = ﬁ ﬁ u.q i{?« - é ’ ANz
” N — Measure Measure  Threshold Convert to | Measure

["] All Stage
Measure Range

Regions ~ || Threshold ~ Overlay Regions~ |||

«  Threshold
» The next section is for Thresholding.
» There is a drop down menu for setting the Threshold
» There is a button to Measure Thresholded Areas
« There is a button to turn the Threshold overlay on or off
* There is a drop down menu for configuring how Thresholds are turned to Regions

« There is a button to turn Thresholds into Regions 6 Molecular
U Devices
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Modules

Mode: Multidimensional Measure Script Hardware Setup

w‘ [E] All Time 3 - ‘ .
i Canz |eP|ane Information o
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

Script

I
. -~
— Measure Measure  Threshold Convert to

" Regions~ || Threshold v Overlay Regions

Measure

Mode: Multidimensional Hardware Setup

Home Acquisition Mode

[ 2 [F] All Time
f§O009Q =
' ] Az
” N — Measure Measure  Threshold Convert to —| Measure
| Regions~ || Threshold~ Overlay Regions + [C] All Stage
Measure Range

*  Module
» The next section is for Modules.
» There is a gallery for selecting which Application or Custom Module to run
* You can click on the Module to configure it
» Custom Modules can be edited or deleted
» Use Create Module to make a new Custom Module

 Press Measure to run the selected Module 6 Molecular
U Devices

© 2011 Molecular Devices, LLC



Modules

\v Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

2 @ @ & B ' ~ | |
| - o3 e g5
e ;&f = [Flanz ‘eplane Information o = ’
— Measure Measure  Threshold Convert to —| Measure s vertto Configure Show Show Add Line Add Scatter Exportto Exportto
“| Regions~ || Thresholdy Overlay Regions + Z [C] Al Stage “| Regions ~Results Table Summary Graph Plot xcel ile
Measure Range Measurement Set Measurement Display Export Table

Acquisition Mode Script

Mode: Multidimensional Measure

Home Hardware Setup

sopoq % n @ B8 e o o5 E

” N M — Measure Measure  Threshold Convertto
¥ Threshold v Overlay  Regions »

Regions ~ Angiogenesis Cell Cycle Cell Health

2 - x
o a vy
¢ Module Cell Scoring Granulanty Live Dead
. . . S
« The next section is for Modules. ’ c,' D
. _ . _ Micronuclei Mitotic Index Monopole Detection
» There is a gallery for selecting which Applicat k a
¢ You can click on the Module to Conflgure It Neurite Outgrowth Transfluor Translocation Enhanced
. L
« Custom Modules can be edited or deleted @ q‘,‘ & )
Translocation Count Nuclei Auto Find

« Use Create Module to make a new Custom M
wr B ek B
; ' % s %

Granules with Marker Granules

# | Configure
© 2011 Molecular Devices, LLC ! | Create Module

 Press Measure to run the selected Module




Modules

\v Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

Show Add Line Add Scatter
Table Summary Graph Plot

Measurement Display Export Table

vestio Configure
Regults

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

[ 4 ! | [C] Al Time
ccoa- % | B & B [ |0
”~ N — Measure Measure  Threshold Convert to —| Measure

Regions ~ || Threshold ~ Overlay  Regions ~ L] D,A",Sta,g,,e,

«  Module SOnE loic - =

~Parameters

i i A imate Mini Width 5 = ;
« The next section is for Modules. pproximate Minimum Width (um) [5 | =5 pixel

Approximate Maximum Width (pum) = 30 pixels

« There is a gallery for selecting which Applicat| Intensity Above Local Background (@)

« You can click on the Module to configure it | #Aleeritim .

e« Custom Modules can be edited or deleted
« Use Create Module to make a new Custom Module

 Press Measure to run the selected Module G Molecular
U Devices
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Modules

Acquisition Mode Mode: Multidimensional

sure Measure  Threshold Convert to
egions v || Threshold » Overlay Regions +

Canz
[[] All Stage
Measure Range

Add Scatter || Expo
Plot

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

coos % | B @ @A [ |
”~ N — Measure Measure  Threshold Convert to —| Measure
" | Regions~ || Threshold~ Overlay Regions + D,A",Sta,g,,e,
| |
»Many of the Application Modules also ~ *"* e ] '
. . ~ Farameters
have the Click To Find feature Approximate Minimurm Width (um) = 5 pixels
« Modules are easier to SEtUp — NO | Approximate Maximum Width (um) = 30 pirels
measuring intensities or sizes Intensity Above Local Background @

needed Agoritom -

* Modules also have Fast Algorithm
options
« Perform similar to Standard
algorithm, but run 2x faster (or

Molecular
more) @Devices
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Modules

\v Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

2 @ @ & B ' ~ | |
| - o3 e g5
e ;&f = [Flanz ‘eplane Information o = ’
— Measure Measure  Threshold Convert to —| Measure s vertto Configure Show Show Add Line Add Scatter Exportto Exportto
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Acquisition Mode Script

Mode: Multidimensional Measure

Home Hardware Setup
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”~ N — Measure Measure  Threshold Convertto : .
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¢ Module Cell Scoring Granulanty Live Dead
. . . S
« The next section is for Modules. ’ c,' D
. _ . _ Micronuclei Mitotic Index Monopole Detection
» There is a gallery for selecting which Applicat k a
¢ You can click on the Module to Conflgure It Neurite Outgrowth Transfluor Translocation Enhanced
. L]
« Custom Modules can be edited or deleted @ q‘,‘ & )
Translocation Count Nuclei Auto Find
« Use Create Module to make a new Custom M = -
% Il. .' l!'
# (O ¥
+ Press Measure to run the selected Module . .
ranules with Marker Granules

# | Configure
© 2011 Molecular Devices, LLC ! | Create Module



Modules

\v Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup
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— Measure Measure  Threshold Convert to —| Measure s vertto Configure Show Show Add Line Add Scatter Exportto Exportto
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Measure Range Measurement Set Measurement Display Export Table

Acquisition Mode Script

Mode: Multidimensional Measure Hardware Setup

Home

sooq % | W ~ 0 oy
”~ N — Measure Measure  Threshold Convertto : .
*| Regions~ || Threshold~ Overlay  Regions Angiogenesis Cell Cycle Cell Health
2 X %
o a vy
¢ Module Cell Scoring Granulanty Live Dead
. . . S
« The next section is for Modules. ’ c,' D
. _ . _ Micronuclei Mitotic Index Monopole Detection
» There is a gallery for selecting which Applicat k a
¢ You can click on the Module to Conflgure It Neurite Outgrowth Transfluor Translocation Enhanced
. L]
« Custom Modules can be edited or deleted @ q‘,‘ & )
Translocation Count Nuclei Auto Find
« Use Create Module to make a new Custom M - -
% Il. .' l!'
; ’ % s %
+ Press Measure to run the selected Module . .
ranules with Marker Granules

© 2011 Molecular Devices, LLC ! | Create Module



Modules

Mode: Multidimensional Measure Script Hardware Setup

w‘ [E] All Time 3 - ‘ .
i Canz |eP|ane Information o
— Measure s vertto Configure Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage % i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

Script

I
. -~
— Measure Measure  Threshold Convert to

" Regions~ || Threshold v Overlay Regions

Mode: Multidimensional Measure Hardware Setup

Home Acquisition Mode

- | ' = l | [ All Time
soos % | B 9 =% ) o
” N — Measure Measure  Threshold Convert to —| Measure
Regions v || Threshold~ Overlay Regions~ ||| iz [C] All Stage
Modules Measure Range

*  Module
» The next section is for Modules.
» There is a gallery for selecting which Application or Custom Module to run
* You can click on the Module to configure it
» Custom Modules can be edited or deleted
» Use Create Module to make a new Custom Module

 Press Measure to run the selected Module 6 Molecular
U Devices
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Modules

Acquisition Mode Mode: Multidimensional Measure

3!
g 8

ure Measure  Threshold Convert to
egions v || Threshold v Overlay Regions~ |||

[T All Time
Flaiz
[] All Stage

Show Show Add Line Add Scatter
Table Summary Graph Plot

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

1; 'ia EI | [C] All Time
' - = 2L - Clanz
” N — Measure Measure  Threshold Convert to —| Measure

["] All Stage
Measure Range

“| Regions~ || Threshold~ Overlay Regions ~

Modules

 Measured Images

« Measure Range defines what Images to measure using any of the
3 Measure buttons.

« |f no options are turned on, only the Visible images are measured

« Turn on All Time, All Z, and All Stage to measure your entire
dataset. @Molecular

Devices
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Measurement Tools

Acquisition Mode Mode: Multidimensional

Canz
Measure  Threshold Convert to

- Exportto Export to
jons~ || Threshold - Overlay  Regions - [C] All Stage % Excel File

Measurement Set

‘ ePlaneInformation ‘ﬁ | @ ‘g @ &?

Convertto Configure Show Show Add Line Add Scatter || Exportto Exportto
Regions Results Table Summary Graph Plot

Measurement Set Measurement Display

Export Table

e Measurements

« The Right side of the Ribbon contains tools for after you make
measurements.

« Such as selecting or displaying data, and converting Masks to
Regions.

Molecular
@Deviges
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Measurement Tools

V Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz

(o ‘ r ‘ [E] Al Time || - 9 o | s |
0o % | 2 B % &5 B |~
3 ﬁ o =T > Canz |eP|ane Information I ﬁ o D o >
s N1 — Measure Measure  Threshold Convert to — Convertto Configure Show Show Add Line Add Scatter ([ Exportto Exportto
“| Regions~ || Threshold~ Overlay Regions + [C] Al Stage “| Regions  Results Table Summary Graph Plot Excel File
Regions Threshold Measure Range Measurement Set Measurement Display Export Table

B % &8 =B *

Show Show Add Line Add Scatter
Table Summary Graph Plot

Measurement Display

e Plane Information
: Convertto Configure
Regions Results

Exportto Exportto
Excel File

Measurement Set Export Table

e Measurement Set

A Measurement Set contains all the result, the numbers and the masks,
from any one measurement.

« There is a gallery to choose which Measurement Set to work with.

« There is a button to turn the masks associated with the active Measurement
Set into Regions

« There is a button to configure what Objects to keep in for Display.
@Molecular
Devices
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Measurement Tools

V Home Acquisition Mode Mode: Multidimensional Measure Script

| «00Q % ﬁ ﬂ | il | |eP|aneIr\formation I ‘ﬁ

Canz
s N1 — Measure Measure  Threshold Convert to Convertto Configure

B YW B B | & S
s Show Show Add Line Add Scatter ([ Exportto Exportto
S Table Summary Graph Plot Excel File
Regions Threshold Measure Range Measurement Set Measurement Display Export Table

Hardware Setuz

“| Regions~ || Threshold~ Overlay Regions + [C] Al Stage Regions  Results

\

(7 ema ne Information B ‘@ @ ﬁi @ &? e “34»

| @ Granularity 1 X Convertto Configure || Show  Show  Addline Add Scatter || Exportto Exportto
. . Regions Results Table Summary Graph Plot Excel File
% Find Cytiplasm 1 X

Export Table
1 # Multiple Classification 1

Measurement Display

° & Granules with Marker 1 X
8 Granules in Nucleus 1 X

& Measure Using Threshok X . S€t contains all the result, the numbers and the masks,
2asurement.

-

« There is a gallery to choose which Measurement Set to work with.

« There is a button to turn the masks associated with the active Measurement
Set into Regions

« There is a button to configure what Objects to keep in for Display.
@Molecular
Devices
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Measurement Tools

V Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz

[ & r | [ All Time || - {

o % u =

S 2.8 ﬁ & i Canz |eP|ane Information I ﬁ E.
s N1 — Measure Measure  Threshold Convert to

Convertto Configure

B YW B B | & S
s Show Show Add Line Add Scatter ([ Exportto Exportto
S Table Summary Graph Plot Excel File
Regions Threshold Measure Range Measurement Set Measurement Display Export Table

“| Regions~ || Threshold~ Overlay Regions + [C] Al Stage Regions  Results

‘ €Y Piane Information @ ‘g @ &? '/

— Convertto Configure Show Show Add Line Add Scatter || Exportto Exportto
Regions Results Table Summary Graph Plot Excel File

Export Table

Measurement Set Measurement Display

e Measurement Set

A Measurement Set contains all the result, the numbers and the masks,
from any one measurement.

« There is a gallery to choose which Measurement Set to work with.

« There is a button to turn the masks associated with the active Measurement
Set into Regions

« There is a button to configure what Objects to keep in for Display.
@Molecular
Devices

© 2011 Molecular Devices, LLC



Measurement Tools

V Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz

[ & r | [ All Time || - {

o % u =

S 2.8 ﬁ & i Canz |eP|ane Information I ﬁ E.
s N1 — Measure Measure  Threshold Convert to

Convertto Configure

B YW B B | & S
s Show Show Add Line Add Scatter ([ Exportto Exportto
S Table Summary Graph Plot Excel File
Regions Threshold Measure Range Measurement Set Measurement Display Export Table

“| Regions~ || Threshold~ Overlay Regions + [C] Al Stage Regions  Results

| ePlaneInformation ‘ﬁ I @ ‘g @ &? s

Convertto Configure Show Show Add Line Add Scatter || Exportto Exportto
Regions Results Table Summary Graph Plot Excel File

Export Table

Measurement Set Measurement Display

e Measurement Set

A Measurement Set contains all the result, the numbers and the masks,
from any one measurement.

« There is a gallery to choose which Measurement Set to work with.

« There is a button to turn the masks associated with the active Measurement
Set into Regions

« There is a button to configure what Objects to keep in for Display.
@Molecular
Devices
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Measurement Tools

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz
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s N1 — Measure Measure  Threshold Convert to
“| Regions~ || Thresholdy Overlay Regions ~

[ Al Time |
Canz

[[] All Stage
Measure Range Measurement Set Measurement Display

B

Show Show Add Line Add Scatter
Table Summary Graph Plot

I
‘eplane Information | @ E:

— Convertto Configure
" Regions Results

~| Measure

» Measurement Input Columns

¥ Measurement Columns

Show Show Add Line Add Scatter

Intensity Std. Dev.
Minimum Intensity
Maximum Intensity
Perimeter

Shape Factor

Fiber Length

Fiber Breadth
Length

Orientation
Rreadth

« Filter un-desired Objects out.

Select/Clear All ] Table Summary Graph Plot
ObjectlD @ Measurement Display Export Table
Total Area ]
Hole Area *
Area ¥ . .
Relative Hole Ares (@] « Measurement Set Configuration
Standard Area Count (V]
Width V]
Height ¥l
Centroid X ¥ .
Centrid Y « Choose which Measurement Columns
Intensity Center X [« . .
intensiy CenterY (4 will be displayed.
Integrated Intensity ¥l
Average Intensity
V]
V]
[vI
V|
V]
71

Molecular
@Devices
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Measurement Tools

V Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz
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s N1 — Measure Measure  Threshold Convert to ~| Measure — Convertto Configure
“| Regions~ || Thresholdy Overlay Regions + Z [C] Al Stage “| Regions  Results

Regions Measure Range Measurement Set

» Measurement Input Columns ‘ IEE ‘g @? &?
» Measurement Columns Show Show Add Line Add Scatter

Table Summary Graph Plot
Measurement Display

» Plane Info Columns

Export Table

v Filters

Area Filter

Column Name [E’ . .
e rr— Measurement Set Configuration

Minimum Value 100
Include Min/Max Values [

[Delete Fiter| « Choose which Measurement Columns
T will be displayed.

« Filter un-desired Objects out.

Molecular
@Devices
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Measurement Tools

W Home

Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz
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Regions Threshold Measure Range

= ‘ r - | [ All Time ||
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s N1 — Measure Measure  Threshold Convert to
“| Regions~ || Threshold~ Overlay Regions + [[] All Stage

— Convertto Configure
" Regions Results
Measurement Set

B YW B B | & S

Show Show Add Line Add Scatter ([ Exportto Exportto

Table Summary Graph Plot Excel File
Measurement Display Export Table

=

Convertto Configure
Regions Results

e Plane Information

Measurement Set

B % B

Show Show Add Line Add Scatter
Table Summary Graph Plot

Export to
Excel
Measurement Display

7

Export to
File

Export Table

Measurement Display

© 2011 Molecular Devices, LLC

The next section controls different ways of displaying the Data
Show Table will display a table with all the Object data on it.
Show Summary will show a table with statistical summary information

Add Line Graph and Add Scatter Plot will plot the data

()]

Molecular
Devices



Measurement Tools

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz

‘g q [ Al Time |
5 =" Canz

s N1 — Measure Measure  Threshold Convert to — Convertto Configure Show Add Line Add Scatter Exportto Exportto

“| Regions~ || Threshold~ Overlay Regions + [C] Al Stage “| Regions  Results Table Summary Graph Plot Excel File

Threshold Measure Range Measurement Set Measurement Display Export Table

|ePIane Information l a

Orientation Breadth Ell. Form Factor

1 3027 -8241 1317 2 o
2 40.6 -18.89 3106 1 D o
3 4219 3143 3175 1 ) 5

Show Add Line Add Scatter || Exportto Exportto
4 35.11 70,02 3028 1

Table Summary Graph Plot Excel File

5 2823 -67.07 15.54 1 :

Measurement Display Export Table
6 4519 -65.14 3959 1
7 3138 -3065 2328 1
8 4460 -1965 25.14 1
9 4276 7922 386 1l

different ways of displaying the Data

200

160

table with all the Object data on it.

Average Intensity
120

80

a table with statistical summary information

40

I Scatter Plot will plot the data

TStep

X Axis Data: | TStep v | ¥ Axis Data: | Average Intensity v

Molecular
@Devices
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The Graph Ribbon

ro L T I N = Expeniment] - MetaMorph® MX Software
Home Acquisition Mode Made: Multidimensional Measure Script Hardware Setup
Graph Settings || X Axis Data: ¥ fxis Data: — —
-0.216¢ Auto Scale 95.739 Auto Scale -~ H.: B | . " i = - -
Convert To  Conwvert To 46833 147.12
Line Graph  Scatter Plot e ) — - - — - = =

« When a Line Graph or Scatter Plot is shown,
the Graph Ribbon becomes available

200 240

160

« The Graph Ribbon allows you to resize
an move the displayed area of the graph

120

80

40

« The Graph can have different Layouts, —

a

controlling what labels and text get Xt ot 1o - | W Do e ey G2 -

displayed

« Graphs can have different styles, controlling colors, line thicknesses and data
points

« Graph Settings can be used to further modify the style.

a MOIeFUlaf
Devices
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The Graph Ribbon

Graph Experimentl - MetaMorph® NX Software

Home Acquisition Mode Mode: Multidimensional Measure Scnipt Hardware Setup

. Graph Settings || X Axis Data: | TStep = Y Axis Data: | Average Intens =
=l

0.6066) [ Auto Scale 78,54 [E] Auto Scale
Convert To  Convert To
Line Grach  Scatter Plot 7.0466( M N [ 4 15568 N, S~ M A Y

Graph Types

« When a Line Graph or Scatter Plot is shown,
. the Graph Ribbon becomes available

« The Graph Ribbon allows you to resize
. an move the displayed area of the graph

7364 BE64 9864 10864 11864 12864 13864 14864

- The Graph can have different Layouts, / \ _ \
- controlling what labels and text get B o - IR vecuc i 2

. displayed

« Graphs can have different styles, controlling colors, line thicknesses and data
points

« Graph Settings can be used to further modify the style.

6 wvioliecuiar
Devices
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The Graph Ribbon

ro‘ L T EI N = Expeniment] - MetaMorph® MX Software
Home Acquisition Mode Made: Multidimensional Measure Script Hardware Setup
. Graph Settings || X Aois Data: | TStey = Y Axis Data: | Average Intens ~ — — -
] [ Gensen 1o e 4T
. ‘_’T . T -0.216¢ Auto Scale 95.759 Auto Scale s | e | it IL@ g d ~
onvert To onvert To - S = - -
L'"el-'Ere:-" Scatter Plot 4.6833 ) 147.12 - =
— —
we e e R
. . vt L 4
 When a Line Graph or Scatter Plot is shown, t = = =
becomes available mEEE s '_||:=

-

e The Graph Ribbon allows you to resize aniiiove uic Unoplayc;J area
of the graph

« The Graph can have different Layouts, controlling what labels and
text get displayed

« Graphs can have different styles, controlling colors, line
thicknesses and data points

« Graph Settings can be used to further modify the style.

6 Molecuiar
Devices
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The Graph Ribbon

io L T I N = Expeniment] - MetaMorph® MX Software

Home Acquisition Mode Made: Multidimensional Measure Script Hardware Setup

.+ Graph Settings || X Axis Data: ¥ fxis Data: — —
=l " f— . . . E]
-0.216¢ Auto Scale 95.739 Auto Scale = H.: H.: H: -
Convert To  Conwvert To 46833 14712

3

Line Graph  Scatter Plot

« When a Line Graph or Scatter Plot is shown, the Graph Ribbon
becomes available

« The Graph Ribbon allows you to resize an move the displayed &
of the graph

« The Graph can have different Layouts, controlling what labels a
text get displayed

« Graphs can have different styles, controlling colors, line
thicknesses and data points

« Graph Settings can be used to further modify the style.

R R RRRRRRR
RBRRRRRRR

@
oz

-
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The Graph Ribbon

r@ B L T m N = Expeniment] - MetaMorph® MX Software

Home Acquisition Mode Made: Multidimensional Measure Script Hardware Setup

Graph Settings )| | X Axis Data: Y Axis Data:
-0.216¢ Auto Scale

I

Convert To  Convert To
Line Graph  Scatter Plot

95.759 Auto Scale

.
et

X Axis Data: | TStep v
Y Axis Data: lAverage Intensity ~

» Data Display

nown, the Graph Ribbon

b Scatter Pot Isize an move the displayed area
~ Line Graph |

Line 1 [Normal » |[ll+][Solid ~]|Circle ~| [Auto ~|(I]
Line 2 [Normal | ([l +](Solid ~|[Circle ~| [Auto ~|(H+]
Line 3 [Normal ~ | ([l ¥][Solid = |[Circle ~| [Auto ~|(HY]
Line 4 [Normal v|[Solid 'HCircIe 'I lAuto ']
Line 5 [Normal ~ |([Hll¥][Solid ~||Circle ~| [Auto ~|(H+]
Line 6 [Normal v”ﬁ][Solid vH(Zircle v] [Auto v”m
Line 7 [Normal » |([Hl+][Solid ~||Circle ~ | [Auto ~|(M~]
Line 8 [Nonnal ']m[Solid vHCircle vJ [Auto v]m

uts, controlling what labels and

ontrolling colors, line

er modify the style.
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Measurement Tools

V Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz

(o ‘ r ‘ [E] Al Time || - 9 o | s |
0o % | 2 B % &5 B |~
3 ﬁ o =T > Canz |eP|ane Information I ﬁ o D o >
s N1 — Measure Measure  Threshold Convert to — Convertto Configure Show Show Add Line Add Scatter ([ Exportto Exportto
“| Regions~ || Threshold~ Overlay Regions + [C] Al Stage “| Regions  Results Table Summary Graph Plot Excel File
Regions Threshold Measure Range Measurement Set Measurement Display Export Table

2 @& (|2 W BB | L S

Convertto Configure Show Show Add Line Add Scatter || Exportto Exportto
Regions Results Table Summary Graph Plot Excel File
Export Table

e Plane Information

Measurement Set Measurement Display

«  Working with data logs

* Measurements made in MetaMorph NX are always maintained in a ‘database’ — you do
not need to open a log file to record measurement values.

+ Measurements are stored with the Dataset and maintained between MetaMorph NX
sessions (i.e. if you close NX and re-open it the measurements are still there).

* You can export a displayed data table to Excel or to a file
— Displayed Data Table: You export the table as displayed — including the column and object

filtering performed in the ‘Configure Results’ panel.
‘G’ Molecular
Devices
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Measurement Tools

V Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setuz

(o ‘ r ‘ [E] Al Time || - 9 o | s |
0o % | 2 B % &5 B |~
3 ﬁ o =T > Canz |eP|ane Information I ﬁ o D o >
s N1 — Measure Measure  Threshold Convert to — Convertto Configure Show Show Add Line Add Scatter ([ Exportto Exportto
“| Regions~ || Threshold~ Overlay Regions + [C] Al Stage “| Regions  Results Table Summary Graph Plot Excel File
Regions Threshold Measure Range Measurement Set Measurement Display Export Table

v @@ 9 | £ s
By W I B s
e Plane Information ﬁ Y D — v
: Convertto Configure Show Show Add Line Add Scatter | Exportto Exportto
Regions Results Table Summary Graph Plot Excel File

Measurement Set Measurement Display Export Table

«  Working with data logs

* Measurements made in MetaMorph NX are always maintained in a ‘database’ — you do
not need to open a log file to record measurement values.

+ Measurements are stored with the Dataset and maintained between MetaMorph NX
sessions (i.e. if you close NX and re-open it the measurements are still there).

* You can export a displayed data table to Excel or to a file
— Displayed Data Table: You export the table as displayed — including the column and object

filtering performed in the ‘Configure Results’ panel.
‘G’ Molecular
Devices
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R

2 % B =2

chole X |—1 Convertto Configure Show Show Add Line Add Scatter || Exportto Exportto
" |  Regions Results Table ' Summary Graph Plot Excel File

easurement Set Measurement Display Export ) aics

I

N

AN

Rowr 1D ity Maximum Intensity  Perimeter  Shape Factor  Fiber Length

A 1 500 131.00 24,49 0.61 9.03
A 2 500 128.00 30.73 1.00 7.58
P [=[ 9] IR 10000 2249 1.00 5.62
@_] File Edit “ew Inserk Format  Tools  Daka  Window  Help - 8 X 4 L0 172,00 a8.81 0.44 41.53
T - 1 _
] - — 5 - | U = 5 5.00 136.00 32.57 1.00 8.24
1 |Row 1D Maximum Intensity Perimeter Shape Factor Fiber Length | 7 5 kOO 100.00 26.73 1.00 6.68
2 1 131.00 24.49 061 9.03 7 10O 83.00 26.73 1.00 6.68
3 2 128.00 a0.73 1.00 7.B8
1 5 100.00 = 45 1 00 c 5o 8 kOO 163.00 79,50 1.00 7.47
5 4 172.00 o5.81 .44 41.53 f _ W-Eq
B 5 13600  32.97 1.00 .24 _| MetaMorph NX can directly export |
i 5 10000] 2673 1.00 6.68 to Excel 2003, 2007, or 2010 ifitis |,
a 7 83.00 273 1.00 E.B3 .
g g 16300  29.90 1.00 7 .47 installed on the system. 24
10 = 141.00 aE.97 1.00 024 23
11 10 155.00 37.56 0.74 11.66 : y,
12 11 146 00 3 14 1100 g 04 1 T.2.100 28.14 1.00 .04
13 12 130.00 d32.497 1.00 5.24 1% OO 144.00 50.28 0.78 13.59
14 13 169.00 37.56 1.00 939 .
T 1 19200 28 14 . 00 704 - 1€ 5.00 69.00 15.66 1.00 3.91
W |4 | LH 17 5.00 117.00 17.66 0.81 4.41
Ready MLIM 4l 18 roo 53.00 14.49 0.96 3.52

* © 2011 Molecular Devices, LLC




% &
Convertto Configure
Regicns Results

Table | Summary  Graph

2 2 2 2

Show Show &dd Line Add Scatter

e #
=’ -
Exportto Export to
Plot Excel File

Measurement Display

.17 Export to File

Eraiged: W
p /A

N

Filz Path C:'I,F'mgram Files\Molecular Devices\MetaMorph N\ Interactiy Br{:wse...l

Filz Type E:{l:el

wmhee%ure Using Threshold 1

© 2011 Molecular Devices, LLC

ity ' Maximum Intensity

Cancel || [5]4 I
|

1 00 131.00
2 00 128.00
3 .00 100.00
4 Laa 172.00
|
00 136.00
00 100.00
10 83.00
10 163.00
141.00
=

.

21.49
30,73
22.49
98.51
32.97
268,73
268,73
29.90
36.97
37.56

0.61
1.00
1.00
0.4
1.00
1.00
1.00a
1.00a
1.00a
0.7

Perimeter Shape Factor © Fiber Length

2.03
7.68
.62
41.53
8.2
£.53
6.658
747
9.24
11.56

Or MetaMorph NX can write data to\
an XLS file or CSV file if Excel is not
present on the computer.

J

©
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Using the Analysis Builder

Custom Modules



Why Custom Modules? (aka the analysis builder)

« Application Modules are great * Not Journals!
but... « Easier to use than journals
« Many times customers need « Most segmentation tools
to "add to” what App available to journals are
Modules provide present
S0 many things to measure Ul makes it easier to find
— not all application modules the tool, test options,
without getting lost in menus
or minutia

e Custom Modules are Modules

« Can be run exactly like
application modules

« Measurements are logged
the same as application
modules @Molecular

Devices
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Modules

\v Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

2 @ @ & B ' ~ | |
| - o3 e g5
e ;&f = [Flanz ‘eplane Information o = ’
— Measure Measure  Threshold Convert to —| Measure s vertto Configure Show Show Add Line Add Scatter Exportto Exportto
“| Regions~ || Thresholdy Overlay Regions + Z [C] Al Stage “| Regions ~Results Table Summary Graph Plot xcel ile
Measure Range Measurement Set Measurement Display Export Table

Acquisition Mode Script

Measure Hardware Setup

Mode: Multidimensional

Home

F

coos % B & @ | 0 o

” N M — Measure Measure  Threshold Convertto
¥ Threshold v Overlay  Regions »

Angiogenesis Cell Cycle Cell Health

x
o %"
° Custom MOdUlES Cell Scoring Granulanty Live Dead
' 5 e
® Use the AnalySIS Bu”der to Micronuclei Mitotic Index Maonopole Detection
make custom modules a @E

Neurite Outgrowth Transfluor Translocation Enhanced

Regions ~

% g

« Open the Analysis Builder using Q A >,
the Create MOdUIe on the Translocation Count Muclei Auto Find

Modules palette e e
g 5o x o x

Granules with Marker Granules

© 2011 Molecular Devices, LLC ! | Create Module



The Analysis Builder

v Custom Module Experiment1 - MetaMorph® NX Software LLE

Hardware Setup Custom Module

Mode: Multidimensional Measure Script

Acquisition Mode

Dataset2” Localized Granularity £+

Channel 0 Channel 1

Segment | Measure

PE

Example Image 1 |Cells and Puncta
Example Image 2 [Nucleus

» TestImages

" Auto Find Blobs

Source

Automatic

Approximate Minimum Width (um)
Approximate Maximum Width (um)
Shading Correction

Result

¥

" Simple Threshold

Source

Threshold Low
Threshold High

Inclusive Refresh|

Result

' Grow Objects Without Touching
Source \W\
Measurement Name

zed Granularity




Custom Module Experiment] - MetaMorph® NX Software

Measure Script Hardware Setup Custom Module

, L T S
RIS Tl (g ’

Import  Export ||[Sideby! Split
e Side | View

\ A New Dataset View:
‘

Example Image 1 |Cells and Puncta

Example Image 2 |Nucleus

L — The Analysis Builder opens up in a New Dataset View.

Auto Find Blobs

Source | Nucleus ¥ ‘

wagx 0B The display, image grid, data tables, and filmstrip are
R T (T independent of the original dataset view used to create it.

Approximate Maximum Width (um) |22.72
Shading Correction v

Result Nuclear Mask

| Apply
’W Simple Threshold v X

Source ‘Ceils and Punct 'i
Threshold Low

Threshold High .
Inclusive \m‘

Result

{ Grow Objects Without Touching v X

Source | Nuclear Mask »

Measurement Name |
e
o Run
Localized Granularity] .
{




Home  AcquisitionMode  Mode: Multidimensional

Segment | Measure

Example Image 1 |Cells and Puncta
Example Image 2 |Nucleus

¥ TestImages

‘ 5 Auto Find Blobs v X
Source | Nucleus "
Automatic

Approximate Minimum Width (um) |6.5

Approximate Maximum Width (um) |22.72

‘

Shading Correction v
Result Nuclear Mask
( :‘
| Aeply |
’W Simple Threshold v X
Source ‘Ceils and Punct 'i
Threshold Low 485
Threshold High 65535
Inclusive v
Result All Cells
_Aeply |
{ Grow Objects Without Touching v X
Source [ Nuclear Mask v |
Measurement Name |
e
vl Save | Run
Localized Granularity] . l

Measure

we P

Side by Split

Custom Module

The Ribbon:

All the Segmentation tools are available from the ribbon,
grouped into 3 palettes based on what they do.

logical operations...)

| Organized so all the tools are easy to find — no hunting through

menus...

Custom Module Experiment] - MetaMc h® NX Software

Find Objects: Automated tools to create Object Masks

Modify Objects: Tools for changing Object Masks (filters,

Modify Images: Tools for modifying grayscale images
(Morphology, Image Arithmetic...)




Custom Module Experiment] - MetaMorph® NX Software

Acquisition Mode ~ Mode: Multidimensional Measure Script Hardware Setup Custom Module

& 7 ||| s i’

@b* ‘.Z GO‘E i i b ||| 88

Import  Export ||[Sideby! Split

Module Side | Vie

ataset2 " Localized Granularity &+

. |The Module:

‘

Example Image 1 |Cells and Puncta

Example Image 2 |Nucleus

L — Steps in the module are displayed as discrete cards. Each
Ao i Bk card has all the parameters need to configure that step.

Source | Nucleus v‘
Automatic
Approximate Minimum Width (um) |6.5

v 9970

st Mo it Easier to read than journals, the cards are friendlier and less
Approximate Maximum Wi um) (22,72 . . . . . )
Shting Conectidn v intimidating than the programming look of journals.

Result Nuclear Mask |

| Aeely |
{ Simple Threshold v X

Source ‘Ceils and Punct V‘
Threshold Low 485

Threshold High 65535

Inclusive v \ Refresh‘

Result All Cells \

| Apply |
{ Grow Objects Without Touching v X

TR T
Source | Nuclear Mask »

Measurement Name




Custom Module Experiment] - MetaMorph® NX Software

Home  Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup Custom Madule @-

L Y I e Y
a‘."‘\”’ t": O.‘E Add J| % " 1'

Import  Export || Side by | Split

% Module Side | View
Fd b Modiplmge | Inpotigor

Dataset2 "Localized Granularity [+

Segment | Measure

'

Measurement Inputs

Standard Area Value |1

s e Each step in the module has its own thumbnail result in the
Mesk of Chjects: | Cell Mask = fllmstrlp

Image to Measure: ‘Ce\lsand Puncta v| |_|

+]

Features within Each Object | Easier to identify what each step does, and if it is working.
Mask of Features: ‘NucuearMask A 0 f

Image to Measure: ‘Nucueus v| | |

+

m

e ' 1 Easier to navigate back to a step which may be causing a
Features within Exch Objeck problem —just click the offending thumbnail.

Mask of Features: ‘Nuc.ear Granules = |

Image to Measure: ‘Ce\ls and Puncta v| | |

+

|Remove Feature Group‘
Features within Each Chject:
Mask of Features: ‘Cy‘topuasm\c Granules v|

Image to Measure: ‘Ce\ls and Puncta v| | |

0

|Rem0ve Feature Group‘

|Add Feature Group| v

Measurement Name

Save

Run
Localized Granularity




Custom Modules

c EI v 5 ustom Module Experimentl - MetaMorph® NX Software
e Seri 5

Home Acquisition Mode Mode: Multidimensional

5 . al ustom Ma

| 0 W v |

_ _ = Import  Export ||| Side by i

. . . Module Side | Vie
Modify Objects Medify Image ort/Ex,

Custom Module

Measure Script Hardware Setup | Custom Module |

- TR D
Import  Export Side by | Split
Module Side | View

Find Objects Modify Objects

Modify Image Import/Export

 The Custom Module Ribbon
« Modify Image: Tools for processing grayscale images

« Find Objects: Tools for creating masks and detecting objects from
grayscale images

« Modify Objects: Tools for changing or selecting masks.
@Molecular
Devices
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Modify Images

Custom Mcdule

nensional Measure Senpt Hardware Setup | Custem Module

Arithmetic - '}, w{ ' j.
Add Import  Export ||| Side by | Split
Add Constant Madule Side | View
Subtract Import/Export

Multiply
Multiply by Constant
Divide

Maxirmum
Minimum
Meorphology

Erode

Dilate

Open

Close

Open Close
Close Open

S Modify Image
.- « Tools for modifying real image data, grouped into functional
sections

HDome

HBasin

Regional Maximum

 Arithmetic: Adding, Subtracting, etc... two images or an image
el and a constant value

Border Objects
Special

Average Filter
S * Morphology: Filters based on shape, size and relative intensities
Color Separate CIE-Lab

Gaussian Filter

Lo ier « Special: Color separation techniques, basic filters...

Distance

Mask to Image
Select Image from Dataset « r De\“CeS: LLC




Modify Images

Custom Mcdule

nensional Measure Senpt ardware Toiy Arithmetic
JI:'::'{rjithme'tic - }L w’&l Add
Add Constant NIEESE meer Add Constant
- i:b;ra: — Subtract
Multiply by Constant M Ultlph’
Dl'viﬁe Multiply by Constant
Minimum Divide
g \ Maxirmum
Erode Mini
-
Close
il * Modify Image
ose Open
« Tools for modifying real image data, grouped into functional
Gradient .
- sections
Top Hat
e « Arithmetic: Adding, Subtracting, etc... two images or an image

and a constant value

Regional Minimum
Holes

Border Objects

Specia « Morphology: Filters based on shape, size and relative intensities

Average Filter
Color Separate RGB
Caolor Separate HSL

Coor Separate I L « Special: Color separation techniques, basic filters...

Gaussian Filter

6 Molecular
LoG Filter .
' UDevnces

Distance

Mask to Image
Select Image from Dataset « r De\“CeS: LLC




Modify Images

Custom Mcdule

nensional Measure Senpt Hardware Sctuy . .
Arithmetic
i i - “ &

Arithmetic ’4 w‘ Add
Add Import  Export ||| Side by
Add Constant Module Add Constant
Subtract nport b port Subtract
Multiphy Dividend Source |Channel 2 =
Multiohy by C: Mults .

_u_hply yConstant Ply Divisor Source  |Background =
Divide iy by Constant )
Maximum < Multiply by

. Divide
LTt Mormalize

o AXIMmum h

— \ Result |Shad|ng Corrected |
T Minimum |
Open App|}"
Close
Open Close * Modify Image
Close Open

Center Filter

_ Tools for modifying real image data, grouped into functional
o sections

Top Hat

Bottomn Hat

o - Arithmetic: Adding, Subtracting, etc... two images or an image
and a constant value

Regional Maximum
Regional Minimum
Holes

Border Objects

Specia « Morphology: Filters based on shape, size and relative intensities

Average Filter

Color Separate RGB
Caolor Separate HSL
Color Separate CIE-Lab

« Special: Color separation techniques, basic filters...
‘Q’Molepular
Distance DeVlces

Mask to Image
Select Image from Dataset « r De\“CeS: LLC

Gaussian Filter

LoG Filter




Modify Images

Custom Mcdule

nensional Measure

Arithmetic
Add
Add Constant

- Subtract

Multiply

Multiply by Consta

Divide

Maxi

fnimum
Meorphology

Erode

Dilate

Open

Close

Open Close

Close Open

Center Filter

Gradient

Invert

Top Hat

Bottom Hat

HDome

HBasin

Regional Maximum

Special
Average Filter
Color Separate RGB
Caolor Separate HSL
Color Separate CIE-Lab
Gaussian Filter

LoG Filter

Distance

Modif

e T
S€

o Al
ar

| Mo rphology

Erode

Dilate

Open

Close

Open Close

Close Cpen
Center Filter
Gradient

Invert

Top Hat

Bottom Hat
HDome

HBasin

Regicnal Maximum
Regicnal Minimum
Holes

Border Objects

g real image data, grouped into functional

), Subtracting, etc... two images or an image
lue

Regional Minimum
Holes
Bord ;

« Morphology: Filters based on shape, size and relative intensities

« Special: Color separation techniques, basic filters...

Molecular
@Deviges

Mask to Image
Select Image from Dataset « r De\“CeS: LLC



Modify Images

Custom Mcdule

nensional Measure Senpt

Morphology

Arithmeti -

rithmetic Erods 2 Close Open
Add
Add Constant Dilate

8 subtract Open Source Channel 3 -
Multiphy - .
Multiply by Consta Close Size (pixels)
Divide

Filter Shape

Grayscale Reconstruction
Sequential Filters

Maxi

fnimum

Meorphology
;:Z - Result |C|u::-5e Open |
Slpen Invert
. ¢ | Top Hat
S * Modify " "
ose Open OTIom na
¢ TQuome g real image data, grouped into functional
— S€ HBasin
opliat Regicnal Maximum
o R Regional Minimum . . .
e o Al H? ), Subtracting, etc... two images or an image
Regional Maximum ar I u e

Border Objects

Regional Minimum
e « Morphology: Filters based on shape, size and relative intensities
it
Caolor Separate HSL

Coor Separate I L « Special: Color separation techniques, basic filters...

Gaussian Filter

LoG Filter 6 Molecular
UD evices

Distance

Mask to Image
Select Image from Dataset « r De\“CeS: LLC




Modify Images

Custom Mcdule

Arithmetic
Add
Add Constant M

Subtract

S

Import  Export

odule

i Special
7% | Average Filter
Color Separate RGE

Multiply

Multiply by Constant

Divide

Maxirmum

Minimum
Meorphology

Erode

Dilate

Open

Close

Open Close

Close Open

Center Filter
Gradient
Invert

Top Hat
Bottom Hat
HDome
HBasin
RegionAl Maximum

Regignal Minimum

Special
Average Filter
Color Separate RGB
Celor Separate HS,
Color Separate #IE-Lab
Gaussian Filtg

LoG Filter

Distan

Masp/tc Image

Sefect Image from Dataset « r DeViceSl LLC

Color Separate H5L
Color Separate CIE-Lab
Gaussian Filter

LoG Filter

Distance

Mask to Image

Select Image from Dataset «

. Mod I?hagew

Pools for modifying real image data, grouped into functional
sections

Arithmeiic: Adding, Subtracting, etc... two images or an image
and a gonstant value

Mg@rphology: Filters based on shape, size and relative intensities

Special: Color separation techniques, basic filters...

Molecular
@Deviges




Modify Images

Custom Mcdule

) | &
R
Import  Export
Module

Se
Arithmetic -
Add
Add Constant
Subtract

i Special
7% | Average Filter

M

¥ Color Separate RGB

Multiply

Multiply by Constant

Divide

Maxirmum

Minimum
Meorphology

Erode

Dilate

Open

Close

Open Close

Close Open

Center Filter

Gradient

Invert

Top Hat

Bottom Hat

HDome

HBasin

RegionAl Maximum

Regignal Minimum

Special
Average Filter
Color Separate RGB
Celor Separate HS,
Color Separate #IE-Lab
Gaussian Filtg

LoG Filter

Distan

Masp/tc Image

Sefect Image from Dataset « r DeViceSl LLC

Source |Channel 4 -

Result | Gaussian Filter |

Color Separate H5L

Color Senarate CIE-Lab
Lo Fitte

Distance

Mask to Image

Select Image from Dataset «

. Mod I?hagew

Pools for modifying real image data, grouped into functional
sections

Arithmeiic: Adding, Subtracting, etc... two images or an image
and a gonstant value

Mg@rphology: Filters based on shape, size and relative intensities

Special: Color separation techniques, basic filters...

Molecular
@Devi:es




Modify Images

Custom Mcdule

Arithmetic
Add

Add Constant
Subtract

M

Import  Export

i Special
» 2

7% | Average Filter

¥ Color Separate RGB

odule

_

Multiply

Multiply by Constant

Divide

Maxirmum

Minimum
Meorphology

Erode

Dilate

Open

Close

Open Close

Close Open

Center Filter

Gradient

Invert

Top Hat

Bottom Hat

HDome

HBasin

RegionAl Maximum

Regignal Minimum

Special
Average Filter
Color Separate RGB
Celor Separate HS,
Color Separate #IE-Lab
Gaussian Filtg

LoG Filter

Distan

Masp/tc Image

Sefect Image from Dataset « r DeViceSl LLC

Color Separate H5L
Color Separate CIE-Lab

sag Filter
Lo Filter
Distance

Mask to Image

Source Channel 3 -
Minirmum Width D
Maximum Width

Result |LoG Filter |

TN

Select Image from Dataset «

. Mod I?hagew

« /¥ools for modifying real image data, grouped into functional
sections

« Arithmejic: Adding, Subtracting, etc... two images or an image
and a gonstant value

Mg@rphology: Filters based on shape, size and relative intensities

Special: Color separation techniques, basic filters...

()]

Molecular
Devices




Modify Images

Custom Mcdule

nensional Measure

I —

i Special
A:;ithmeﬁc - }, w{ e | Ao
I E Color Separate RGE i - X
Add Constant MT,EZ’E e ( Color Separate RGB 2 =P [litod ]
Subtract Color Separate HSL
Multiphy Source Channel 4 =
) Color Separate CIE-Lab

Multiply by Constant Red Component | Red Component |
Divide Gaussian Filter
:éx_imum LoG Eilter Grezn Component |Green Component |

Inimum

Morphology Distance Elue Compaonent |Blue Component |
Erode
Do Mask to Image Apply
Open Select Image from Dataset «
Close SRRk
Open close *  Modify Image
Close Open /

Center Filter

« /¥ools for modifying real image data, grouped into functional
sections

Gradient
Invert

Top Hat
Bottom Hat

HDome

« Arithmefic: Adding, Subtracting, etc... two images or an image
and a gonstant value

Regignal Minimum

Specia « Mgdrphology: Filters based on shape, size and relative intensities

Average Filter
Color Separate RGB
Celor Separate HS,

i Special: Color separation techniques, basic filters...

Gaussian Filtyg

LoG Filter Q Molecular
UD evices

Distan

Masp/tc Image

Sefect Image from Dataset « r DeViceSl LLC



Modify Objects

O'I

Home

& X &Y

Find Objects

Acquisition Mode

Maode: Multidimensional

Measure Script

Custom Module

Hardware Setup

| Custom Module |

© 2011 Molecular Devices, LLC

e

Fill Holes
@
%
Remove Border Objects

Keep Marked Objects

)

[+
By
e

Grow Objects Without Touching

°

Logical Operations
L
Watershed

L "
‘e
Remove Marked Objects

Y

Filter Mask

¥
Invert Objects
s &
o
B
Grow Objects

Shrink Objects

*  Modify Objects

« Tools for resizing, selecting, or reshaping objects on a mask

Example object selecting tools:
Logical Operations
Keep/Remove Marked Objects

Filter Mask

Example object resizing tools:

Grow Objects

Grow Objects Without Touching

Shrink Objects

Example reshaping tools:

Invert Object
Watershed
Fill Holes



Modify Objects

O'I

Home Acquisition Mode

Maode: Multidimensional

Measure Script

Custom Module

Hardware Setup

& X &Y

Find Objects

| Custom Module |

© 2011 Molecular Devices, LLC

Keep Marked Objects

e
By
s

Grow Objects Without Touching

°

Logical Operations

%’n

Watershed

‘e
Remove Marked Objects

Y

Filter Mask

oo T
Invert Objects

Rt

Grow Objects I_
*

Shrink Objects

*  Modify Objects
Tools for resizing, selecting, or reshaping objects on a mask

Example object selecting tools:
Logical Operations
Keep/Remove Marked Objects

Filter Mask

Example object resizing tools:

Grow Objects

Grow Objects Without Touching

Shrink Objects

Example reshaping tools:

Invert Object
Watershed
Fill Holes

Remove Border Objects

Source |All Spots =

Result | Meaureable Spots




Modify Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

= 9 b E il Logical Operations
H & “_’ - Fill Holes @ Invert Objects 5

n . [ ] % 4%
fe e % o Rt Source 1 |Tubes =
Remove Border Objects Watershed Grow Objects I_ [
Meaureable Spots v]
° o + Source 2 P
o ‘o ¢ )
Keep Marked Objects Remove Marked Objects Shrink Objects Operation

e o)

b9, 3 Y
“® Result | Spots on Tubes |

Grow Objects Without Touching Filter Mask -
Apply

*  Modify Objects
« Tools for resizing, selecting, or reshaping objects on a mask

« Example object selecting tools:
— Logical Operations
— Keep/Remove Marked Objects
— Filter Mask

« Example object resizing tools:
— Grow Objects
— Grow Objects Without Touching
— Shrink Objects

« Example reshaping tools:
— Invert Object
— Watershed
— Fill Holes

© 2011 Molecular Devices, LLC



Modify Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

DECIEEL ® &,

Fill Holes Logical Operations Invert Objects

- - ® )
Find Objects % %/. 8 Objects Source |All Spots =
Remove Border Objects Watershed Grow Objects I_ %

Ball Junctions -

L LY .
KN Marked Objsefs Remave Marked Objects Shrink Objects Result | Spots on Junctions |

T
b9, 3 Y
* i};
Grow Objects Without Touching Filter Mask - PRIY

6 Keep Marked Objects

*  Modify Objects
« Tools for resizing, selecting, or reshaping objects on a mask

« Example object selecting tools:
— Logical Operations
— Keep/Remove Marked Objects
— Filter Mask

« Example object resizing tools:
— Grow Objects
— Grow Objects Without Touching
— Shrink Objects

« Example reshaping tools:
— Invert Object
— Watershed
— Fill Holes

© 2011 Molecular Devices, LLC



Modify Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

B Grow Objects Without Touching
Ex@i| 0 ° :
- Fill Holes Logical Operations Invert Objects
Find Objects a ke 4
I il LY LE
Remove Border Objects Watershed Grow Objects I_ Grow b:.‘.' {pixe|5} 3
& .
.. s '. % # Ultimate
Keep Marked Objects Remove Marked Objects Shrink Objects . .
; ! ! ! Result |I‘-."Ia>c|mun'| Cell Boundaries |
Grow ching Filter Mask - Apph'

*  Modify Objects
« Tools for resizing, selecting, or reshaping objects on a mask

« Example object selecting tools:
— Logical Operations
— Keep/Remove Marked Objects
— Filter Mask

« Example object resizing tools:
— Grow Objects
— Grow Objects Without Touching
— Shrink Objects

« Example reshaping tools:
— Invert Object
— Watershed
— Fill Holes

© 2011 Molecular Devices, LLC



Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure

x @

Auto Find Elobs Find Fibers Auto Segmentation

Import  Export
Module

° ° * Modify 1 Import/Export
‘ * .. odify Image mport/Expo

Adaptive Threshold Find Blobs Find Round Objects

! .«

Auto Threshold Simple Threshold

Side by | Split
Side | View

Simple Threshold

* Find Objects
» Tools for finding objects in grayscale images and making masks for them.

« Simple to use tools like:
— Auto Segmentation: No Configuration Needed
— Auto Threshold: Like auto thresholding in MM — for Bright or Dark objects
— Simple Threshold: Set Min / Max intensity of objects
« Tools like the Application Modules use:
— Auto Find Blobs for finding things like nuclei
— Find Blobs for finding things like cytoplasm
« And a few more tools:
— Find Fibers for tube or process detection
— Find Round Objects for truly round things (like puncta)

© 2011 Molecular Devices, LLC



Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

hall_J o ) Side by | Split
Auto Find Elob: Find Fibs A 5 t 3 P
uto Find Blobs ind Fibers Ex) T efTte Side | View

«u A
o et
Import  Export

Module

° ° " Modify Import/Export
d * .. odify Image mport/Expo

Adaptive Threshold Find Blobs Find Round Objects

! .«

Auto Threshold Simple Threshold

Auto Segmentation

Image Source | Vessels =

Result | Auto Segmentation |

Simple Threshold

* Find Objects
» Tools for finding objects in grayscale images and making masks for them.

« Simple to use tools like:
— Auto Segmentation: No Configuration Needed
— Auto Threshold: Like auto thresholding in MM — for Bright or Dark objects
— Simple Threshold: Set Min / Max intensity of objects
« Tools like the Application Modules use:
— Auto Find Blobs for finding things like nuclei
— Find Blobs for finding things like cytoplasm
« And a few more tools:
— Find Fibers for tube or process detection
— Find Round Objects for truly round things (like puncta)

© 2011 Molecular Devices, LLC



Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

hall_J o ) Side by | Split
Auto Find Elob: Find Fibs A 5 t 3 P
uto Find Blobs ind Fibers Ex) T efTte Side | View

«u A
o et
Import  Export

Module

° ° " Modify Import/Export
d * .. odify Image mport/Expo

Adaptive Threshold Find Blobs Find Round Objects

! .«

Auto Threshold Simple Threshold

Auto Segmentation

Image Source | Vessels =

Result | Auto Segmentation |

Simple Threshold

* Auto Segmentation
» Find all kinds of Objects with NO values to configure.

» Great for objects of all sizes and shapes
« Does not split touching objects

+ May need to filter small objects out

Molecular
@Devi:es
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Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

—& o . Side by | Split
Auto Find Blob Find Fib Auto S tati A P
uto Find Blobs ind Fibers uto Segmentation Side || View

«u A
o et
Import  Export

Module

° ° " Modify Import/Export
d * .. odify Image mport/Expo

Adaptive Threshold Find Blobs Find Round Objects

2 Simple Thresheld

Source

@ Threshold Low
Auto Threshold gl
Threshold High 350
Inclusive
Result |Sir‘nple Threshold

* Find Objects
» Tools for finding objects in grayscale images and making masks for them.

« Simple to use tools like:
— Auto Segmentation: No Configuration Needed
— Auto Threshold: Like auto thresholding in MM — for Bright or Dark objects
— Simple Threshold: Set Min / Max intensity of objects
« Tools like the Application Modules use:
— Auto Find Blobs for finding things like nuclei
— Find Blobs for finding things like cytoplasm
« And a few more tools:
— Find Fibers for tube or process detection
— Find Round Objects for truly round things (like puncta)

© 2011 Molecular Devices, LLC



Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

x @ o

- - . Side by | Split
Auto Find Blob Find Fib Auto S tati A P
uto Find Blobs ind Fibers uto Segmentation Side || View

«u A
o et
Import  Export

Module

° ° " Modify Import/Export
d * .. odify Image mport/Expo

Adaptive Threshold Find Blobs Find Round Objects

2 Simple Thresheld

Source

@ Threshold Low
Auto Threshold gl
Threshold High 350
Inclusive
Result |Sir‘nple Threshold

«  Simple Threshold
» ldentify objects based on their absolute intensity

+ SetalLow and High Threshold Value
* Inclusive On = Target intensities are between the Low and High values

* Inclusive Off = Target intensities are those values NOT between the Low and High

Molecular
@Devi:es
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Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

@ > 2T
Auto Fi ndBIobs Find Fibers Auto Segmentation = hf’lrgsﬁlré Export Sgseby \‘?EU:

H * ... * Madify Image Import/Export Source
Adaptive Threshold Find Blobs wqd Round Olpetts .l':';FIFIFD}(iI'I"I-EtE Minimum Width |:|.I.IT'I::|

@ -q Approximate Maximum Width (pm)

Auto Threshold Simple Threshol
Intensity Above Local Background

Result |Find Round Object

p. Find Round Objects

T simple Threshold

* Find Objects
» Tools for finding objects in grayscale images and making masks for them.

« Simple to use tools like:
— Auto Segmentation: No Configuration Needed
— Auto Threshold: Like auto thresholding in MM — for Bright or Dark objects
— Simple Threshold: Set Min / Max intensity of objects
« Tools like the Application Modules use:
— Auto Find Blobs for finding things like nuclei
— Find Blobs for finding things like cytoplasm
« And a few more tools:
— Find Fibers for tube or process detection
— Find Round Objects for truly round things (like puncta)

© 2011 Molecular Devices, LLC



Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

€« W B
Auto Fi ndBIobs Find Fibers Auto Segmentation = hf;;s&: Export S';:;Eby \‘?EU:

ﬂ t ... Madify Image Import/Export Source
Adaptive Threshold Find Blobs wqd Round Olpetts .l':';FIFIFD}(iI'I"I-EtE Minimum Width |:|.I.IT'I::|

@ -q Approximate Maximum Width (pm)

Auto Threshold Simple Threshold
Intensity Above Local Background

Result |Find Round Object

}. df..' 2 Find Round Objects

Simple Threshold

*  Find Round Objects
* Great at finding round things

« Splits touching objects
» Best for small objects

* Not best option for nuclei — nuclei can be more cigar shaped ...

Molecular
@Devi:es
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Find Objects

(oo e -

Home Acquisition Mode

Maode: Multidimensional

Custom Module

Measure Script Hardware Setup

| Custom Module |

2

2

oL,

Aurto Find Blobs

Auto Threshold

(3

Simple Threshold

uto Find B Find Fibers Auto Segmentation
° L]
vog b g
Adaptive Threshold Find Blobs Find Round Objects

Import  Export |||Side by| Split
Module Side | View Source Cells =
* Madify Image Import/Export .
Automatic ]

Approximate Minimum Width (pm)

Simple Threshold

Approximate Maximum Width (pm) |54.13

Shading Correction
Result

|.&utu Find Blobs

* Find Objects
Tools for finding objects in grayscale images and making masks for them.

© 2011 Molecular Devices, LLC

Simple to use tools like:
— Auto Segmentation: No Configuration Needed
— Auto Threshold: Like auto thresholding in MM — for Bright or Dark objects
— Simple Threshold: Set Min / Max intensity of objects
Tools like the Application Modules use:
— Auto Find Blobs for finding things like nuclei
— Find Blobs for finding things like cytoplasm
And a few more tools:
— Find Fibers for tube or process detection
— Find Round Objects for truly round things (like puncta)




Find Objects

(oo e -

Home Acquisition Mode

Custom Module

Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

uto Find B
ved

Adaptive Threshold

Auto Threshold

Find Fibers

3

Find Blobs

(3

Simple Threshold

2 Aurto Find Blobs

«u A
i
Import  Export
Module
Import/Export

oL,

Side by | Split
Side | View

-

Auto Segmentation
eg Source

... [ Modify Image

Find Round Objects

Automatic

Simple Threshold

© 2011 Molecular Devices, LLC

Shading Correction
Result

=]

Approximate Minimum Width (pm)
Approximate Maximum Width (pm) |54.13

|.&utu Find Blobs

Auto Find Blobs
» Great at finding objects with little or no configuration

«  With ‘Automatic’ option on — Zero configuration setup, just apply and go

— Splits objects
— may find smaller objects than you want
— Can add Filter Mask to get rid of the small stuff

« Splits touching objects

» Best tool for Nuclei, or other relatively uniform objects

Molecular
@Devi:es



Find Objects

(oo e -

Home

Acquisition Mode

Maode: Multidimensional

Auto Find Blobs
ved

Adaptive Threshold

Auto Threshold

Find Fibers

3

Find Blobs

(3

Simple Threshold

& -
Auto Segmentation

Find Round Objects

Simple Threshold

Measure

[ Modify Image

Script

Hardware Setup

«u A
i
Import  Export

Module
Import/Export

Custom Module
| Custom Module |

oL,

Side by | Split
Side | View

Find Objects
» Tools for finding objects in grayscale images and making masks for them.

« Simple to use tools like:
Auto Segmentation: No Configuration Needed

Auto Threshold: Like auto thresholding in MM — for Bright or Dark objects
Simple Threshold: Set Min / Max intensity of objects

« Tools like the Application Modules use:

2 Find Blobs

[Modified] = X

Source
Approximate Minimum Width (pm) I:I
Approximate Maximum Width (pm)
Intensity Above Local Background

Result |F|'nd Blobs

Auto Find Blobs for finding things like nuclei
Find Blobs for finding things like cytoplasm

« And a few more tools:

Find Fibers for tube or process detection

Find Round Obijects for truly round things (like puncta)

© 2011 Molecular Devices, LLC



Find Objects

0 .‘ . i I B - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

e & - Ery &
Auto Find Elobs Find Fibers Auto Segmentation hf’lrgsﬁlré Export S';:;Eby \?EU\:

H ° ... * Madify Image Import/Export Source

Adaptive Threshold \_Find Blobs _/ Find Round Objects Approximate Minimum Width {um) I:I

! (S . _—
Auto Threshold | Simple Threshold Approximate Maximum Width {pm)
Intensity Above Local Background

Result |F|'nd Blobs

}. ‘!" 2 Find Blobs Modified] ~ X

Simple Threshold

* Find Blobs
» Finds arbitrary shaped objects, like Cytoplasm

* Finds borders of objects based on Local Intensity differences

* Min/ Max Width define the details of the object borders, not necessarily how big the
objects are
— Small Minimum Width shows all the blebs and formations on the edge of a cytoplasm
— Large Minimum Width shows mostly the same area, but the smaller details will be clipped.

*  Will not split touching objects
Q Molecular
UDevices
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Find Objects

Y =) i El = - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

: - . 2 “_N, P 9 | Find Blobs [Modified] ~ X
Auto Find Blobs Find Fibers  Auto Se i Import  Export ||| Side by Split
gmentation = Maodule Side View
.. t. ... Modify Image Import/Export St ficlons

Adaptive Threshold Find Blobs

! .«

Auto Threshold Simple Threshold

Find Round Objects

Approximate Minimum Width (pm) (5

Approximate Maximum Width (pm) |30

Simple Threshold

Intensity Above Local Background (500

Result |F|'r1d Blobs

Q

objects, like Cytoplasm
ts based on Local Intensity differences

Approximate, Minimum Width: 5 e the details of the object borders, not necessarily how big the

objects are
— Small Minimum Width shows all the blebs and formations on the edge of a cytoplasm
— Large Minimum Width shows mostly the same area, but the smaller details will be clipped.

«  Will not split touching objects
‘G’Molepular
Devices
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Find Objects

Y =) i El = - Custom Module

Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup | Custom Module |

: - . 2 “_N, P 9 | Find Blobs [Modified] ~ X
Auto Find Blobs Find Fibers  Auto Se i Import  Export ||| Side by Split
gmentation = Maodule Side View
.. t. ... Modify Image Import/Export St ficlons

Adaptive Threshold Find Blobs

! .«

Auto Threshold Simple Threshold

Find Round Objects

Approximate Minimum Width (pm) (5

Approximate Maximum Width (pm) |30

Simple Threshold

Intensity Above Local Background (500

Result |F|'r1d Blobs

Q

objects, like Cytoplasm
ts based on Local Intensity differences

Approximate, Minimum Width: 20, the details of the object borders, not necessarily how big the

objects are
— Small Minimum Width shows all the blebs and formations on the edge of a cytoplasm
— Large Minimum Width shows mostly the same area, but the smaller details will be clipped.

«  Will not split touching objects
‘G’Molepular
Devices
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Find Objects

Home

Acquisition Mode
P ———

Maode: Multidimensional

Find Fibers

p

Custom Module

Measure Script Hardware Setup | Custom Module |

Source

Minimurmn Fiber Width (pm)

& (<) @ - | b
Auto Find Elobs ind Fibe Auto Segmentation hf’lrgsﬁlré Export S';:;Eby \?EU\:
° ° Modify 1 Import/Export
d * .. odify Image mport/Expo
Adaptive Threshold Find Blobs Find Round Objects
! .«
Auto Threshold Simple Threshold—
Simple Threshold

Find Objects

Maximum Fiber Width (pm)

Intensity Above Local Background

Fibers | Fibers

Mon-Fibrous Objects |Nor1-Fi|:ur-:-us Object

Segments | Segments

Branch Points | Branch Points

» Tools for finding objects in grayscale images and making masks for them.

« Simple to use tools like:
— Auto Segmentation: No Configuration Needed

— Auto Threshold: Like auto thresholding in MM — for Bright or Dark objects
— Simple Threshold: Set Min / Max intensity of objects

« Tools like the Application Modules use:
— Auto Find Blobs for finding things like nuclei
— Find Blobs for finding things like cytoplasm
* And a few more tools:
— Find Fibers for tube or process detection

— Find Round Objects for truly round things (like puncta)

© 2011 Molecular Devices, LLC




Find Objects

Home

Acquisition Mode
P ———

Maode: Multidimensional

Auto Find Blobs <W> Auto Segmentation
° L ]
vea b o’
Adaptive Threshold Find Blobs Find Round Objects
! (S
Auto Threshold Simple Threshold—
Simple Threshold

[ Modify Image

p

Custom Module

Measure Script Hardware Setup | Custom Module |

oL,

Side by | Split
Side | View

«u A
i
Import  Export
Module

Import/Export

Find Fibers

Maximum Fiber Width (um)
Intensity Above Local Background

Source

Minimurmn Fiber Width (pm)

Fibers | Fibers

Mon-Fibrous Objects |Nor1-Fi|:ur-:-us Object

Segments | Segments

Branch Points | Branch Points

*  Find Fibers
» Find long tubes or fibers, their branches, and objects too large to be fibers.

* Four masks produced

Fibers: Objects with Widths between the Min Fiber Width and Max Fiber Width
Non-Fibrouse Objects: Objects with Widths > Max Fiber Width

Segments: Skeleton of Fibers — good for measuring length of Fibers

Branch Points: Single points where segments meet each other.

Segments + Branch Points = total Fiber system

Molecular

@Devices
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Mole_cular
Dewces

Finding Granules In the Nucleus

An Example Custom Module



Granules in Nucleus

e (@Goals:

« Count the number of Granules in a GFP stain that are localized to
the Nucleus

« Measurements to make:
* Nuclear Area and Intensity
« Granule Count
« Total Granule Area and Intensity
« Average Granule Area

* Inputs:
« DRAQS5 Nuclear Stain
« GFP Stain localize to granules (in and out of nucleus)

Molecular
@D evices
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Granules in Nucleus

 Example Images

O Molecular
Devuces
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Granules In Nucleus

Create Custom Module

Segment | Measure

Example Image 1 |Puncta

Example Image 2 |Nuclei

b TestImages

« Setup:

« Assign real names to be used for the input
Images

« These names will be used throughout the
Custom Module when referring to the ‘Input’
Images

« These names will be used when running the
Custom Module from the Measurement
Ribbon to assign the ‘Input’ images

Molecular
@Deviges
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Granules In Nucleus

Segment | Measure

Example Image 1 |Puncta

Example Image 2 |Nuc|ei

b TestImages

2 Auto Find Blobs [Modified] * X

Source
Automatic

Approximate Minimum Width (um) (3
Approximate Maximum Width (pm) (30

Shading Correcticn
Result Auto Find Blobs

pin

* Finding the Nuclei

« Auto Find Blobs using Click to Find
— Turn Automatic Off

e Click on a few Nuclei
« Hit Apply to find all nuclei

Molecular
@Devices
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Granules In Nucleus

Segment | Measure

Example Image 1 |Puncta

Example Image 2 |Nuc|ei

b TestImages

2 Auto Find Blobs [Modified] * X

Source
Automatic

Approximate Minimum Width (um) (3

Approximate Maximum Width (pm) (30
Shading Correcticn

pin

Result Auto Find Blobs

* Finding the Nuclei

« Auto Find Blobs using Click to Find
— Turn Automatic Off

e Click on a few Nuclei
« Hit Apply to find all nuclei

@Molecular

Devices
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Granules In Nucleus

Create Custom Module

Segment | Measure

_

Example Image 1 |F'L.|ncta

Example Image 2 |Nuclei

b TestImages

Auto Find Blobs

Source Muclei = |

Automatic

Approximate Minimum Width (pm)

Approximate Maximum Width (um) |22.68

2

Shading Carrection

i

Result Muclear Mask

8
Sl

Apply |

Finding the Nuclei

« Auto Find Blobs using Click to Find
— Turn Automatic Off

e Click on a few Nuclei
« Hit Apply to find all nuclei

O Molecular
UDevuces
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e v Custom Module Experiment1 - MetaMorph® NX Software =

Home  Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup Custom Module

8 7l
¢ =1 IR Ly
&' /% ‘ g " E g = Import  Export “ Side by Split

Module | Side | View

Modify Image Import/Export

Nuclei Nuclear Mask

Segment | Measure

Example Image 1 |Puncta
Example Image 2 [Nuclei

» TestImages

Auto Find Blobs

Source ‘ Nuclei v ‘
Automatic

Approximate Minimum Width (um) (112
Approximate Maximum Width (um) | 22.68
Shading Correction ¥

Result Nuclear Mask

Apply |

Measurement Name

| Granules in Nucleus




Granules In Nucleus

Create Custom Module - 1

Segment | Measure

_

Example Image 1 |Puncta

* Finding Granules

Example Image 2 |Nuclei

b TestImages

« Separate Granules from background using

. E— - Modify Images > Morphology > HDome

Source

Automatic |

Approximate Minimum Width (pm) . .

Approximate Maximum Width (um) ® H Dome Uses a Relatlve IntenS|tV ThreShOId
Shading Correction

Result MNuclear Mask

« Don't forget to provide meaningful names to

_

the Result Images

Threshoid [200 | « After HDome, use Find Objects > Auto
Resut  [llte brght Spots | Segmentation to create a Mask of All Puncta

ply

Molecular
@Deviges
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Granules In Nucleus

Create Custom Module - 1

Segment | Measure

_

Examplelmagel|Puncta ¢ Flndlng GranUIeS
Example Image 2 |Nuclei
b TestImages .
_ « Separate Granules from background using
:
Modify Images > Morphology > HDome
Source
Automatic |
Approximate Minimum Width (pm) . .
Approximate Maximum Width [pm) ® HDome Uses a Relatlve IntenS|tV ThreShOId
Shading Correction
Result Muclear Mask
« Don't forget to provide meaningful names to
_ / the Result Images
Source /’ . .
Threshoid [200 | « After HDome, use Find Objects > Auto
Resut  [llte brght Spots | Segmentation to create a Mask of All Puncta
ply

Molecular
@Deviges
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W h@ﬂ s 3 Custom Module Experiment] - MetaMorph® NX Software E
Home  Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup Custom Madule ®-

Measurement Name




Granules In Nucleus

Create Custom Module

Segment | Measure

Example Image 1 |Puncta

Example Image 2 |Nuclei

b TestImages

2 Auto Find Blobs

Automatic |

Shading Correction

* X

Source Nuclei =

Approximate Minimum Width (pm)
Approximate Maximum Width (um) |22.68

Result Nuclear Mask

Source
Thresheld

_

Result |lsolahe Bright Spots |

Auto Segmentation

Image Source []sculate Bright Spots vl

Result |AII Granules

m

[

* Finding Granules

« Separate Granules from background using
Modify Images > Morphology > HDome

« HDome uses a Relative Intensity Threshold

« Don't forget to provide meaningful names to
the Result Images

« After HDome, use Find Objects > Auto
Segmentation to create a Mask of All Puncta

Molecular
@Devi:es
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I=] Custom Module Experiment] - MetaMorph® NX Software

Home  Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup Custom Madule

Y 2 e
& <8 % ﬁ Add "a - 3:

Export ||| Side by

Side | View

A e
Find Objects Modify Image Import/Export
Dataset2 " Granules in Nucleus [+

Isolate Bright Spots All Granules

Segment | hMeasure

Example Image 1 |Puncta
Example Image 2 |Nuclei

» TestImages

Aute Find Blobs -

Source |@‘
Automatic

Approximate Minimum Wieth {um) {112
Approximate Maximum Width (um) |22.68
Shading Carrection v

Result Nuclear Mask

R IE

Source ‘Puncta v|
Threshold | 200

Result Isolate Bright Spots
| Aeply |

Aute Segmentation -

Image Source |[so|ate Bright Spots v|

Result All Granules

oy

Measurement Name

Granules in Nu




Granules In Nucleus

-
L 4

« How Good Did Segmentation Do
« Use Side By Side view to see!

« Slide the Bar left and right to see which spots (on
the Left) were turned into objects (on the Right)

Molecular
UD evices

© 2011 Molecular Devices, LLC



Granules In Nucleus

« How Good Did Segmentation Do

« Use Side By Side view to see!

« Slide the Bar left and right to see which spots (on
the Left) were turned into objects (on the Right)

G Molecular
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Granules In Nucleus

Create Custom Module

Measure

Measure Mask

Measurement Inputs

Standard Area Value

Objects to Measure
Mask of Objects:

Image to Measure:

L+

[Modified]

1

&

Add Feature Group
Apply

* Making Measurements: Measure Tab
« Custom Modules are designed to measure
‘Features within Objects’
— For Example ‘Granules within Nuclei’

« The first step is to measure the outer-borders:
the Objects of Interest

— In this case, the Nucleli

* In the Object to Measure section:
— Mask of Objects = Nuclear Mask

— Define the widest area to measure in

— Image to Measure = Nuclei
— Grayscale image to get Intensities from

— You can measure more than One image using

the O icon.

Molecular
@Deviges

© 2011 Molecular Devices, LLC



Granules In Nucleus

Create Custom Module

« Making Nuclear Measurements

Measure Mask [Meodified]

« Press the ... button to configure what values
gets measured

Measurement Inputs

Standard Area Value |1

Objects to Measure

Mask of Objects:
Image o Measure L] %  Turn off the Right column of values. They are

o 1 - 1)
not needed for the ‘Object’ measurement.

« Select which rows to measure from the Left
column of values

— Area, Integrated Intensity, Average Intensity

— Can re-name the values to be more meaningful

Molecular
@Deviges

© 2011 Molecular Devices, LLC




Granules In Nucleus

Making Nuclear Measurements

BA Measurement Selection Configuration X

Measurement Name Average Column Label Sum Column Label
] O

Total Area ] |Total Area_Average [ |Total Area_Sum
Hole Area = Hole Area_Average [[] |Hele Area_Sum
Area |Nuc|eus Area | O |Area Sum
Relative Hole Area ] Relative Hole Area_Average) [C] |Relative Hole Area_Sum
Standard Area Count [E] Standard Area Count Avera| [ |Standard Area Count Sum
Width | Width_Average ] |Width_Sum
Height ] Height_Average [[] |Height Sum
Centroid X | Centroid X_Average [[] |Centroid X_Sum
Centroid Y ] Centroid Y_Average [[] |Centroid Y_Sum
Intensity Center X = Intensity Center X_Average | [[] Intensity Center X_Sum
Intensity Center Y ] Intensity Center ¥_Average | [[] |Intensity Center ¥_Sum I
Integrated Intensity |Nuc|eus Total Intensity | [F] |Integrated Intensity_Sum
Average Intensity |Nuc|eus Average Intensity | [[] |Average Intensity_Sum
Intensity Std. Dev. (] Intensity Std. Dev._Average | [] |Intensity Std. Dev._Sum
Minimum Intensity [ Minimum Intensity Average [C]] |Minimum Intensity_Sum
Maximum Intensity ] Maximum Intensity_Average [C]  Maximum Intensity_Sum
Perimeter ] Perimeter_Average [F]  Perimeter_Sum
Shape Factor o e Factor_Av erag [F] " Shape Factor_Sum
Fiber Length [C]  Fiber Length_Average [T Fiber Length_Sum
Fiber Breadth o Fiber Breadth_Average [T Fiber Breadth_Sum
Length | Length_Average [T Length_Sum
Orientation ] Crientation_Average {T Orientation_Sum
Breadth o Breadth Average {TM EBreadth_Sum
Ell. Form Factor (] Ell. Form Factor_Average {C Ell. Form Factor_Sum
Mool iy = 0 = e =

Press the ... button to configure what values
gets measured

Turn off the Right column of values. They are
not needed for the ‘Object’ measurement.

Select which rows to measure from the Left
column of values

— Area, Integrated Intensity, Average Intensity

— Can re-name the values to be more meaningful

Molecular
[ @Devices
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Granules In Nucleus

Create Custom Module

Measure

Measure Mask

Measurement Inputs

Standard Area Value

Objects to Measure
Mask of Objects:

Image to Measure:

L+

[Modified]

1

&

Add Feature Group
Apply

« Making Granule Measurements

« The Granules are ‘Features’ found inside the
Nucleus.

» Click on the ‘Add Feature Group button to add
an new section for measuring the Granules.

 Mask of Features = All Granules
« Image to Measure = Puncta

e Press ... to select which measurements to
make on Granules

Molecular
@Deviges
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Granules In Nucleus

Create Custom Module

« Making Granule Measurements
Measure Mask [Modified]
Meazurement Inputs « The Granules are ‘Features’ found inside the
StandardAreaVaIue NUCleUS
Objects to Measure
Mask of Objects:
Image to Measure (] X « Click on the ‘Add Feature Group button to add
¢ | an new section for measuring the Granules.
[ac Festure Group]

« Mask of Features = All Granules

« Image to Measure = Puncta

e Press ... to select which measurements to
make on Granules

Molecular
@Deviges
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Granules In Nucleus

Create Custom Module

« Making Granule Measurements

Measure Mask [Meodified]

Measurement Inputs « The Granules are ‘Features’ found inside the
StandardAreaVaIue NUCIGUS.

Objects to Measure

Mask of Objects:

Image to Measure (] X « Click on the ‘Add Feature Group button to add

¢ an new section for measuring the Granules.

Features within Each Chject:

Mask of Features:
v (pon] [ X - Mask of Features = All Granules

[Remove Feature Gruupl

 Image to Measure = Puncta
pply
e Press ... to select which measurements to
s make on Granules

Molecular
@Deviges
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Granules In Nucleus

Making Granule Measurements

R#fl Measurement Selection Configuration

P

I Arsa
Relative Hole Area

Standard Area Count

Width

Height

Centroid X
Centroid ¥
Intensity Center X
Intensity Center ¥
Integrated Intensity
Average Intensity
Intensity Std. Dew.
Minirmum Intensity
Maximum Intensity
Perimeter

Shape Factor
Fiber Length

Fiber Breadth
Length
OCrientation
Ereadth

Ell. Farm Factor
Pixel Centroid X
Pixel Centroid ¥
Line Length

Features Count

OO0OoOEOoOoE @ o

=]

E B N = e ] ] N ]

|Average Granule Area

|

|Total Granule Area

Relative Hole Area_Average
Standard Area Count_Avera
Width_Average
Height_Average

Centroid ¥_Average
Centroid ¥_Average

Intensity Center X_Average

Intensity Center ¥_

Integrated Intensity_Averag

|Average Granule Intensity |

Intensity Std. Dev._Average

Minimum Intensity_Aver;

Maximum Intensity_Average
Perimeter_Average

Shape Factor_Average

Fiber Length_Average
Fiber Breadth_Average
Length_Average
Orientation_Average
Breadth_Average

Ell. Form Factor_Average
Pixel Centroid X_Average
Pixel Centroid Y_Average

Line Length_Average

O
O

OO0 O

B W e ) O R

<]

Relative Hole Area_Sum

Standard Area Count_Sum

Width_Sum
Height_Sum

Centroid ¥_Sum
Centroid Y_Sum
Intensity Center X_Sum

Intensity Center ¥_Sum

|Total Granule Intensity

Average Intensity_Sum
Intensity Std. Dev,_Sum
Minimurm Intensity_Sum
Maximum Intensity_Sum
Perimeter_Sum

Shape Factor_Sum

Fiber Length_Sum

Fiber Breadth_Sum
Length_Sum
Orientation_Sum
Breadth_Sum

Ell. Form Factor_Sum
Pixel Centroid X_Sum
Pixel Centroid ¥_Sum

Line Length_Sum

|Granu|e Count Per Cell

[ Cancel ] [ OK

|

) Press ... to select which measurements to

make on Granules

— The Left Column is the Average of all Features
per Object

— The Right Column is the Sum of all Features
per Object

— Area on Left Column = Average Granule Area
— Area on Right Column = Total Granule Area

— The last measurement on the Right
Column is the Count of Features

— Measure:
— Average / Total Granule Area
— Average / Total Granule Intensity
— Total Granule Count




”&3‘- 9%% Add

"Dataset2” Granules in Nucleus ©'+

‘ Segment | Measure

._\; Measure Mask

Measurement Inputs

Standard Area Value :1

Objects to Measure
Mask of Objects: ‘NudearMask v|

Image to Measure! ‘Nuciei '1 s

(+

Features within Each Object:

Mask of Features: ‘AII Granules V’

Image to Measure: ‘puncta " [ ‘

1+
|Remove Feature Group|
‘Add Feature Group‘
| Aeply |
Measurement Name I~
i‘Granuies in Nucleus "'.'.‘i i e n

0 odule

ardware Setup Custom Module

% 2 el

Import Exp Side by'| Split
Module Side | View
Import/Export

Nuclei

Puncta

Data Table

Row ID

2 Granule Int
141629
102074

145544
1517.56
108256
149183

750.24
75819
184574
113660
151095
975.01
1190.66

Granule Count Per C

> 1 X




Granules In Nucleus

Create Custom Module - 1

Measure

« Saving the Custom Module

Measurement Inputs

Standard Area Value |1

« At the bottom of the Module, provide a
Measurement Name

Objects to Measure
Mask of Objects: Muclear Mask

Image to Measure: | Muclei - Q A
4]

« Select from a list of icons to display for the

Features within Each Object:

Mask of Features: measurement
Image to Measure: | Puncta = (-] x
o
[Remove Feature Groug| « Save the measurement to add it to the list of
Add Feature Group Modules

« Then close the Custom Module dataset view

easurement Mame

Granules in Mucleus

©)

Mol |
e ] - | |y

violecular bevices,

k




Modules

\v Home Acquisition Mode Mode: Multidimensional Measure Script Hardware Setup

2 €@ @ & [Exe ' ~ =
e ;&f = [Flanz ‘eplane Information - ’
— Measure Measure  Threshold Convert to —| Measure s Rl Show Show Add Line Add Scatter xportto Exportto
“| Regions~ || Thresholdy Overlay Regions + Z [C] All Stage X Reg Table Summary Graph Plot xce le
Measure Range Measurement Set Measurement Display Export Table

Acquisition Mode

Home Mode: Multidimensional Measure Script Hardware Setup

sooqs - W% | W & 2t 0O oG -
”“< N 1 — Measure Measure  Threshold Convertto
Regions~ || Thresholdy Overlay Regions » Angiogenesis Cell Cycle Cell Health
|
| o s o
° Runn|ng a Custom MOdUIG Cell Scoring Granulanty Live Dead
. L]
4 %* €
‘ SeIeCt the MOdUIe you made from the Micrenuclei Mitotic Index Monopole Detection
same list as the Application Modules k a @E
. Clle on |t in the Rlbbon Neurite Outgrowth Transfluor Translocation Enhanced
Q 2 2
% p
° ASS|gn |mages Translocation Count Muclei Auto Find
1, 0 ‘E o L -
;'i x f'r
° Run Measurement Granules with Marker Granules

: #& Configure Granules in Nu
© 2011 Molecular Devices, LLC # | Create Module




Modules

Mode: Multidimensional Measure Script Hardware Setup

) = % [Er = 0 N
\ = é = Clanz |eP|ane Information v 3
— Measure s = Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage X i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

— Measure Measure  Threshold Convert to
Hardware Setup

" Regions~ || Threshold v Overlay Regions

Home Acquisition Mode Mode: Multidimensional Measure Script

[C] All Time

[Janz
[] All Stage

A\ |
Measure  Threshold Convertto
Threshold~ Overlay  Regions ~

leaooaq - %%

” N1 — Measure
{ " | Regions ~

 Running a Custom Module

« Select the Module you made from the
same list as the Application Modules

e Click on it in the Ribbon
« Assign Images

Molecular

e Run Measurement @Devices

© 2011 Molecular Devices, LLC



Modules

o

— Measure Measure  Threshold Convert to s el Show Add Line Add Scatter ([ Exportto Exportto
“| Regions~ || Threshold~ Overlay Regions~ ||| X i Results Table Summary Graph Plot Excel File

Measurement Set Measurement Display Export Table

Home Acquisition Mode Mode: Multidimensional Measure

lsooa- % | B @ &

| |
” N1 — Measure Measure  Threshold Convert to @ — Measure
"! Regions~ || Threshold~ Overlay Regions ~ Y

Script Hardware Setup

= | [E] Al Time
4 [ anz

[] All Stage

| Granules in Nucleus

Puncta |Chanreld  ~ |~

* Running a Custom Module Nuclei )

« Select the Module you made from the
same list as the Application Modules

e« Click on it in the Ribbon

« Assign Images

« Run Measurement @B”Sl‘ffé‘f;

© 2011 Molecular Devices, LLC




Modules

Mode: Multidimensional Measure Script Hardware Setup

) = % [Er = 0 N
\ = é = Clanz |eP|ane Information v 3
— Measure s = Show Add Line Add Scatter ([ Exportto Exportto
| ? [C] Al Stage X i Results Table Summary Graph Plot Excel File
Measure Range Measurement Set Measurement Display Export Table

— Measure Measure  Threshold Convert to
Hardware Setup

" Regions~ || Threshold v Overlay Regions

Home Acquisition Mode Mode: Multidimensional Measure Script

leaooaq - %%

” N1 — Measure
{ " | Regions ~

A\ |
Measure  Threshold Convertto
Threshold~ Overlay  Regions ~

 Running a Custom Module

« Select the Module you made from the
same list as the Application Modules

e Click on it in the Ribbon
« Assign Images

« Run Measurement @B‘S'ffé‘f;

© 2011 Molecular Devices, LLC



ome Acquisition Mod od dimensiona Measure P ardware Setup @
| [] All Time o - ,
$004Q ‘ﬁ | ﬁ ' m ‘ v‘ :‘ :HZ ||| 8 Granulesin Nucleus2 X ‘@ @ | ) @? L? |
7 NV 1 — Measure || Measure Threshold Convertto — Measure ; iy, Granules in Nucleus 3 X |—1 Convertto Configure || Show  Show  AddLline Add Scatter
"| Regions || Threshold » Overlay  Regions - z [ All Stage " Regions  Results || Table Summary Graph Plot

Measurement Set Measurement Display

Dataset2 '+

Single Image | Time 0 of 0-0




Epevices
This part of the presentation
will be handled in software

Process images based on shapes and sizes

Morphology Filters



