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Mitotic Index Module Overview

e The Mitotic Index module can be
used to analyze cellular images to
differentiate between Mitotic and
Interphase cells in a normal cell

3F Configure Settings for Mitotic Index

All nucle

Wil Source image: DARI ggjﬁ;rund Cycle

Dizpl i : Carrection

[ ] Dizplay result image ayetom
Algarithr: |Fast W

Approximate min width: |3 | pm =16 pixels L Th'S mOdU|e re(Z]UIreS d nUCIear
Eil ik idth: |10 E = 31 pixel . . .-

PRICHITLE M3 i uin =31 pivels wavelength and mitotic-specific

Intenzity above local background: |300 5| aravlevels

stain wavelength.

kditatic ztaining

W2 Source image: FITC

Intensity above local background: (300 o graylevels ° A typlcal m ItOtIC-SpECIfIC Sta | n
[ Configure Surnmary Lodg... ] [ Configure Data Log [Cellz)... ] u Sed fo r th |S m Od u I e |S H |St0 ne 3
[Save Settings...] [Lu:-a-:l Settings...] [ Set to Defaults ] [ Test Run ] [ Cloze ]

S10 phosphorylation. DNA stain
labels all cells and the mitotic cells
are labeled only with the mitotic-
specific stain.
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Mitotic Index — Example images

Raw Data Segmentation Overlay

Nuclear Stain

Mitotic-Specific Stain

(\

Interphase nuclei are shown with a red overlay and
mitotic nuclei with a green overlay.
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Module Settings — Nuclei classification

Nuclei classification

3F Configure Settings for Mitotic Index

All ruclei
Wl Source image: DARI Adaptive
Backgmuq%
[ ] Display result image: Carrection
syatem
Algarithr: |Fast W
Approximate min width: |3 | pm =16 pixels
Approximate max width: {10 = | pm =31 pizelz
Intenzity above local background: |300 5| aravlevels

kditatic ztaining

W2 Source image: FITC
Intenzity above local backgraund: (300 o | aravlevels

[ Configure Surnmary Lodg... Configure Data Log [Cellz)... ]

J |
[Save Settings...] [Lu:-a-:l Settings...] [Set tu:uDefauIts] [ Test Run ] [ Cloze ]
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2. Module Settings — DNA content

3F Configure Settings for Mitotic Index

All nucle

W1 Source image; DARI |

[ ] Display result image:

Algarithm: | Fast W |

Approsimate min width: pm = 16 pixels
Approgimate max width: pm = 31 pixelz

|ntensity above local background: araylevels
kditatic ztaining

W2 Source image: FITC
|ntenzity above local background: araylewvels

Configure Data Log [Cellz)... ]

H=Es

Actaptive
Backorawhd
Carrection
syatem

Prewview

Presview

[ Configure Surnmary Lodg... ] [
J

[Save Settings...] [Lu:-a-:l Settings.. Set to Defaults ] [ Test Run ]

[ Cloze

|
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Select the wavelength for the
DNA content (nuclear stain)
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1. Module Settings — result image

3F Configure Settings for Mitotic Index

W1 Source image; DARI

[ ] Display result image:

All nucle

Algarithm: | Fast W |

Approsimate min width: pm = 16 pixels
Approgimate max width: pm = 31 pixelz

|ntensity above local background: araylevels
kditatic ztaining

W2 Source image: FITC
|ntenzity above local background: araylewvels

Configure Data Log [Cellz)... ]

-0

Actaptive
Backorawhd
Carrection
syatem

Prewview

Presview

[ Configure Surnmary Lodg... ] [
J

[Save Settings...] [Lu:-a-:l Settings.. Set to Defaults ] [ Test Run ]

[ Cloze

|
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* Leave “Display result image”
deselected (this is generally only
used when journaling)
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Module Settings

3F Configure Settings for Mitotic Index

All ruclei
W1 Source image:; DAPI Adaptive
Backgmuq%
[ ] Display result image: Carrection
syatem

Algarithm; w

Approzimate min width: hta”da'd } ol

Approgimate mas wWidt; = | 0m =31 pieels

Prewview

Intensity above local background: (200 = | araylevels
kditatic ztaining

W2 Source image: FITC

Intensity above local background: (300

Presview

] [ Configure Data Log [Cellz)... ]

o graylevels

[ Configure Surnmary Lodg...

[Save Settings...] [Lu:-a-:l Settings...] [Set tu:uDefauIts] [ Test Run ] [ Cloze

|
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Algorithm

This option is only available in
MetaXpress software version 4.0
and higher and determines how
quickly the analysis is performed.

Fast algorithm can perform
analysis up to twice as fast as
Standard.

Both algorithms produce similar
but not identical results.
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3. Module Settings — width settings

3F Configure Settings for Mitotic Index

Al rucle
"W Saurce image: DAF Actaptive
Sac.ﬁrgmuq_?;
[ ] Dizplay result image: Correction
siatem
Algarithm: |Fast w
Approzimate min width; |5 % | pm =15 pixels
Approximate mas width: (10 = | pm =31 pizelz
Intensity above local backagraund: (300 o | aravlevels | Freview
kitotic staining
W2 Source image; FITC
Intenzity above local background: |300 5| gravlevels
[ Configure Summary Log. .. ] [ Configure Data Log [Cellz)... ]
[Save Settings...] [Lu:uad Settings...] [ Set to Defaulkz ] [ Test Bun ] [ Cloze

)

Together through life sciences.

X: 410 Y: 334
Length: 97 (15.64 um)

(@] Molecular
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Set the Approximate min width
and Approximate max width for
the range of nuclei that you want
to detect

The width is the short axis of a
nucleus (in um).

The region tools can be used to
measure widths

Much smaller cells will be ignored
Much larger cells will be split



3. Module Settings — width settings

Effects of varying width settings

Min width too small: splits nuclei

Min width too large: omits smaller nuclei

Max width too small: may shrink nuclear boundaries

Max width too large: may slightly enlarge nuclear
boundaries
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Module Settings — Intensity above

background

3F Configure Settings for Mitotic Index :

Al ruclei

W Saurce image: DAF Addaptive
Eackgmuq_cf’d
[ ] Display result image: Carrection
sstem
Algorithm: | Fast w
Approximate min width; |5 % | pm =16 pixels
Approwimate mas width: |10 = | pm =31 pizelz
Intensity above local backaground: (300 2| aravlevels Freview
Mitotic staining
W Source image: FITC
Intenzity above local background: |300 > | gravlevels

Gray Level

13.09
Distance (um)

Configure Surmmary Log... Configure Data Log [Cells)...

Together through life sciences.
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The intensity above local
background is used for finding the
nuclei

This value is a minimum and should
be set slightly lower than the
difference in intensity between a
dim cell and its local background.
For FAST algorithm, set this value
to about half (or less) of the
difference in intensity between a
dim cell and local background.

Draw a line across a cell into the
background and use Measure >
Linescan to determine intensity
values; or simply mouse over the
cell and the background and view
the intensity values

@ Molecular
mere. UDevlces



4. Module Settings — Nuclei segmentation

3F Configure Settings for Mitotic Index

All nucle

W1 Source image; DARI
[ ] Display result image:

Algarithr: |Fast

Approsimate min width; |2 -
Approximate max width: {10 £
Fs
w

Intensity above local background: (200

kditatic ztaining

W2 Source image: FITC

Intensity above local background: (300 =

w
pm = 16 pixels
pm = 31 pixelz

araylevels

araylewvels

Actaptive
Backorawhd
Carrection
syatem

Prewview

Presview

Configure Data Log [Cellz)... ]

[ Configure Surnmary Lodg... ] [
J

[Save Settings...] [Lu:-a-:l Settings..

Set tu:uDefauIts] [ Test Run ] [ Cloze

|

Together through life sciences.

©2014 For research use only. Not for use in diagnostic procedures. Trademarks mentioned herein are property of Molecular Devices, LLC or their respective owners.

Click on Preview to test the
segmentation settings for the
nuclei

The Preview image will show a red
overlay over the segmentated
nuclei. The overlay can be toggled
onando

| #*DAPI (70%)

Molecular
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5. Module Settings — Mitotic Cell

classificat

3F Configure Settings for Mitotic

All nucle

Approximate min width: |3
Approximate max width: {10

Intensity above local background: (200

ion

Index

W1 Source image:; DAPI Adaptive

Backorawhd

. TH
[ ] Display result image: Carrection

syatem

Algarithr: |Fast W

pm = 16 pixels

Y
w
= | pm =31 pizelz
Fs
w

arayleyels Freview

kditatic ztaining

W2 Source image: FITC

Intensity above local background: (300

= | graylevels Preview

[ Configure Surnmary Lodg...

Configure Data Log [Cellz)... ]

J |
[Save Settings...] [Lu:-a-:l Settings...] [

Set tu:uDefauIts] [ Test Run ] [ Cloze

|
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Mitotic classification

The average intensity (brightness)
of the mitotic-specific marker (e.g.
phospho-histone H3) is used to
identify mitotic cells.

Molecular
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6. Module Settings — mitotic classification

SF Configure Settings for Mitotic Index = |_ |
Al rucle
W1 Source image:; DAPI ga'n"ﬁﬁve .
gokgroun
. TH
Dizpl Iti 3 Carrection
[] Display result image Cone

Algarithm: | Fast W |

kditatic ztainin

Approsimate min width: pm = 16 pixels
Approgimate max width: pm = 31 pixelz
|ntensity above local background: araylevels

W2 Source image:

FITC

|ntenzity above local background: araylewvels Fresig

[ Configure Surnmary Lodg...

]
[Save Settings...] [Lu:-a-:l Settings...]

[ Configure Data Log [Cellz)... ]
[

Set tu:uDefauIts] [ Test Run ] [ Cloze ]

Together through life sciences.

* Mitotic-specific stain

* Select the wavelength for the

mitotic marker
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7. Module Settings — mitotic classification

3F Configure Settings for Mitotic Index

itatic ztaining
W2 Source image: FITC

Intenzity above local background: |300 = | aravlevelz Prewview

nnnnnnn

All ruclei
YWl Source image: DARI Adaptive
Ei:."'-:!fglrn::-.',.ug:_f;f1
[] Digplay result image: Correction
syatam
Algarithnn: | Fast w
Approximate min width: |3 | pm = 16 pixels
Approzimate mag width: (10 2| prn =31 pixels
Intensity abave local background: |300 | agraylevels

Configure Surmary Log...
=

Linescanon FITC

Together through life sciences.
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Enter a cutoff intensity value for the
mitotic specific stain.

This value is a minimum and should be
set slightly lower than the difference in
intensity between a dim mitotic cell
and its local background. For FAST
algorithm, set this value to about half
(or less) of the difference in intensity
between a dim cell and local
background.

Draw a line across a cell into the
background and use Measure >
Linescan to determine intensity values;
or simply mouse over the cell and the
background and view the intensity
values.

Molecular
@ Devices



8. Module Settings — mitotic classification

3F Configure Settings for Mitotic Index

All nucle

W1 Source image; DARI
[ ] Display result image:

Algarithr: |Fast W
Approximate min width: |3 | pm =16 pixels
Approximate max width: {10 = | pm =31 pizelz
Intensity above local background: (200 = | araylevels
kditatic ztaining
W2 Source image: FITC
Intensity above local background: (300 o graylevels

Actaptive
Backorawhd
Carrection
syatem

Prewview

Presview

[ Configure Surnmary Lodg...

Configure Data Log [Cellz)... ]

J |
[Save Settings...] [Lu:-a-:l Settings...] [Set tu:uDefauIts] [ Test Run ] [ Cloze

|

Together through life sciences.
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Press Preview to see cells with that
level of staining highlighted in the
image.

The Preview image will show a green
overlay on the mitotic staining image to
show the segmentation derived from
the image. The overlay can be toggled
on and off.

Molecular
@ Devices



9. Module Settings — final settings

3F Configure Settings for Mitotic Index

All ruclei
Wl Source image: DARI Adaptive
Backgmuq%
[ ] Display result image: Carrection
syatem
Algarithr: |Fast W
Approximate min width: |3 | pm =16 pixels
Approximate max width: {10 = | pm =31 pizelz
Intenzity above local background: |300 5| aravlevels

kditatic ztaining
W2 Source image: FITC

Intensity above local background: (300

Presview

o graylevels

[ Configure Surnmary Lodg... ] [ Configure Data Log [Cellz)... ]

[Save Settings...] [Lu:-a-:l Settings...] [Set tu:uDefauIts] [ Test Run ] [ Cloze

|

Together through life sciences.
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Configure Summary Log — select
site-by-site measurements

Configure Data Log — select cell-by-
cell measurements

Save Settings — save analysis
parameters to database

Load Settings — load saved analysis
parameters

Set to Defaults — restore default
analysis parameters

Test Run — test all settings together
and display cell-by-cell results for
this site

Molecular
@ Devices



Summary Data (site-by-site measurements)

FPErTP Summary or site-by-site measurements are for the
image Plane entire image and include:

Irmage Date and Time

Elapzed Time

otage Labe Total Nuclei:

Wavelength .

Z Postion Total number cells determined from wavelength 1.

Tatal Hucle

itatic Muclei

Interphase Nuclei Mitotic Nuclei:

% Mitatic Mucle . .

2 Imphase Nucl Total number nuclei determined from wavelength 1 that were
Al Nuclei Total Area positive in wavelength 2.

Al Huclei Mean &rea
All Muclei W Intearated Intensity

Al Muclei W Average |ntersity Inte rphase Nu clei .
Al Hucle w2 Integrated Intenziby

Al Muclei W2 Average Intensity Total number nuclei determined from wavelength 1 that were
Mitatic Total Area negative in wavelength 2.

Mitatic: kean Area
Mitotic "1 Integrated Intensity

kitotic "W Average Intensity % Mitotic Nuclei.
kitotic "2 Integrated Intensity . . '_ .
Mitotic W2 Awerage Intensity 100 * Mitotic Nuclei/Total Nuclei.

Interphaze Total Area
Interphasze Mean Area

Interphaze W Integrated Intensity % Inte rp h ase Nu clei -
Interphase W Average Intensity

nterphase W2 Inegrated ensiy. 100 * Interphase Nuclei/Total Nuclei.
Interphase 'We Ayverage [ntensity

L X € £ € € £ € £ £ € £ € £ € € £ € € € € £ £ € £ £ € € L <
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Summary Data (site-by-site measurements)

L X L £ € € £ € £ £ € £ € € £ £ £ £ € € € € € € £ £ € € € <

Image Mame

Irmage Plane

Irmage Date and Time

Elapzed Time

Stage Label

Wavelength

£ Pogition

T atal Huclei

Mitotic: Muclsi

Interphase Mucle

% Mitotic Muclei

% Interphaze Muclei

Al Huclel Total Area

Al Huclei Mean Area

All Muclei w1 [ntearated Intenzity
Al Mucle W1 Average Intensity
Al Hucle w2 Integrated Intenziby
Al Mucle W2 Average Intensity
Mitotic Total Area

Mitotic Mean Area

Mitotic "1 Integrated Intensity
kitotic "W Average Intensity
kitotic "2 Integrated Intensity
Kitatic W2 Average Intensity
Interphaze Total Area

Interphasze Mean Area

|nterphase W Integrated |ntensity
Interphase W Average Intensity
Interphasze W Integrated [ntensity
Interphase 'We Ayverage [ntensity

Together through life sciences.
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Summary or site-by-site measurements are for the
entire image and include:

All Nuclei Total Area:
Total um?s in wavelength 1 in all nuclei.

All Nuclei Mean Area:
All Nuclei Total Area/Total Nuclei.

All Nuclei W1 Integrated Intensity:
Summed grayscale values in wavelength 1 in all nuclei.

All Nuclei W1 Average Intensity:
All Nuclei Integrated Intensity/All Nuclei Total (Pixel) Area.

All Nuclei W2 Integrated Intensity:
Summed grayscale values in wavelength 2 in all nuclei.

All Nuclei W2 Average Intensity:
All Nuclei W2 Integrated Intensity/All Nuclei Total (Pixel) Area.

Molecular
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Summary Data (site-by-site measurements)

Image Mame

Image Plane Mitotic TOta| Area:

e hate and Tne Total um?s in wavelength 1 in mitotic nuclei.
SpEE ime

Stage Label

Wavelength . .

= Pasition Mitotic Mean Area:

Total Nuclei Mitotic Total Area/Mitotic Nuclei.

Mitatic Muclei

Interphase Mucle
% Mitotic Muclei

% Interphase Nucle Mitotic W1 Integrated Intensity:

AllNuclei Total Area Summed grayscale values in wavelength 1 in mitotic nuclei.
Al Huclei Mean &rea

All Muclei W Intearated Intensity

All Muclei W1 Average Intensity : H H .
Al Hucle w2 Integrated Intenziby MItOtlc Wl Average IntenSIty.

Al Nuiclei /2 Average Intensity Mitotic Nuclei W1 Integrated Intensity/Mitotic Nuclei Total
Mitatic Taotal Area (P|Xe|) Area.

Mitotic Mean Area
Mitotic "1 Integrated Intensity
kitotic "1 Average Intensity

ot W2 Itoanated Intociy Mitotic W2 Integrated Intensity:
Mitotic W2 fwerage Intensity Summed grayscale values in wavelength 2 in mitotic nuclei.

Interphaze Total Area
Interphasze Mean Area

|nterphase W Integrated |ntensity Mitotic W2 Average Intensity.

Interphase W Average Intensity

Interphase w2 Inegiated Intensty —— IMIitOtic W2 Integrated Intensity/Mitotic Total (Pixel) Area.

Interphase 'We Ayverage [ntensity

L X L £ € £ £ € £ £ € £ € € € € £ € € € € € € € £ £ € € L <
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Summary Data (site-by-site measurements)

Image Mame
Irmage Plane

Image Date and Time Interphase Total Area:
El d Ti . .. .
o Label Total um?s in wavelength 1 in interphase nuclei.
Wavelength

Z Position

Total Mucki Interphase Mean Area:
Mitatie Hucle Interphase Total Area/Interphase Nuclei.

Interphase Mucle
% Mitotic Muclei
% Interphaze Muclei

Al Nuclei Total Area Interphase W1 Integrated Intensity:

AllNuclei Mean Area | Summed grayscale values in wavelength 1 in interphase nuclei.
All Muclei W Intearated Intensity

All Muclei W1 Average Intensity

All Muclei w2 Integrated Intenszity Y
Al Nuclei W2 dverags Intersiy Interphase W1 Average Intensity:

Mitoic Total Area Interphase W1 Integrated Intensity/Interphase Total (Pixel) Area.

Mitatic: kean Area
Mitotic "1 Integrated Intensity

Mitatic /1 Average Intensity Interphase W2 Integrated Intensity:
kitotic "2 Integrated Intensity . L. .
Mitotic W2 Averags Intensiy Summed grayscale values in wavelength 2 in interphase nuclei.

Interphaze Total Area
Interphasze Mean Area

Interphaze W Integrated Intensity Interphase W2 Average IntenSity:

Interphase W1 Ayverage [ntensiy . .
ntephase w2 meaaed enstyINTEFPHAse W2 Integrated Intensity/Interphase Total (Pixel) Area.

Interphase W dyverage [ntensity

L L € £ £ £ £ € £ £ € £ € £ £ € £ g % L L L L L L L%
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Cell Data (cell-by-cell measurements)

Image Mame

Image Plane Data Log (Cell-by-Cell Measurement) - For each
Image Date and Time

Elapsed Time nucleus, the following measurements are included in the

Stage Label Data Log
W avelength )

£ Pazition
Cell: Azzigned Label #

Cell: Mitatic Clazzification Ce". Assigned La bel #
Cell: Total Area ' )

Cell W1 Integrated Intensity Cell label number (1 through total cell number)

Cell: Wi Average Intengity
Cell: "2 Integrated Intensity

L A A A T T e T T T

Cell: W2 Average Intenzity
Cell: Classification:

Interphase, Mitotic

Cell: Total Area:

Total um?s in the nucleus.

Together through life sciences. @ Molecular
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Cell Data (cell-by-cell measurements)

Image Mame

Image Plane Data Log (Cell-by-Cell Measurement):For each nucleus, the

'ErlﬂagegaTtéandTimE following measurements are included in the Data Log:
ApEeE e

Stage Label
W avelength

> Posiion Cell: W1 Integrated Intensity:
cell Assianed Label Summed grayscale values in wavelength 1 for this nucleus.

Cell: Mitatic Classification
Cell: Total Area

Cell: W1 Integrated Intenzity
Cell ‘w1 Average Intensity Cell: W1 Ave rage Intensity:
Cell: "2 Integrated |ntensity

Cell W2 Average Intensity W1 Integrated Intensity/Total (Pixel) Area

L A R T T .Y

Cell: W2 Integrated Intensity:
Summed grayscale values in wavelength 2 for this nucleus.

Cell: W2 Average Intensity:
W2 Integrated Intensity/Total (Pixel) Area

Together through life sciences. @ Molecular
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