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Granularity Module Overview

The Granularity module can
be used to analyze the
number and intensity of
granules (spots) per image
and per cell

This module does not
require a nuclear
wavelength.

A nuclear stain (e.g. DAPI,
Hoechst, or DRAQS) is
required to determine the
number of granules per cell.
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Module Settings

3F Configure Settings for Granularity

Granules
IGranuIe image: FITC ﬂ Adigptive
Bacﬁgmur_;-rﬂ
[+] Dizplay result image: 0¥ | Granules Correction
siaterm

Algorithr: | Fast v |

1 | pm =3 pixels

Approsimate min width;

Approvimate max width: prn =19 pixels

Intenzity above local background: (10000 2| gralevels
Muclear stain [optional]

MHuclear image:

&pproximate min width: |5 % | pm =16 pixels

Approximate max width: |30 = | pm =93 pixels

o

Intensity above local background: 100 = | graylevels

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

- EX)

[Save Settings...] [Lu:uau:l Settings...] [ Set to Defaults ] [ Test Bun ] [ Cloze

Together through life sciences

- Granule Image

- Select the image with
granules here
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Module Settings

3F Configure Settings for Granularity

Granules

FITC

=5

[Granule image:

Granules I

I Dizplay result image:

HL

Algorithr: | Fast v |

Approsimate min width; | pm =3 pixels

Approvimate max width: prn =19 pixels

Intenzity above local background: (10000 2| gralevels

Muclear stain [optional]

MHuclear image: Cy5

e

&pproximate min width: |5 -
30

prmn =16 pizels

Approximate max width: = | pm =93 pixels

il b

Intensity above local background: 100 = | graylevels

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

- EX)

Adiaptive
Bachgrouhd
Cowrection
siaterm

[SaveSettings...] [LuadSettings...] [SettnDefauIts] [ Test Bun ]

[ Cloze

Together through life sciences
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- Display result image

- Leave "Display result
image” deselected (this is
generally only used when
journaling)
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Module Settings

3F Configure Settings for Granularity

EEX]

Granules
Granule image: FITC | Adaptive
Bacﬁgmur_;-rﬂ
[ ] Dizplay result image: Coreection
siaterm
Algarithr; | EEES
Approsimale min width; Standard
Approximate max wadth: prn = 19 pisels
Intenzity above local background: (10000 2| gralevels
Muclear stain [optional]
MHuclear image: Cy5
Approximate min width: prmn =16 pizels
Approximate max width: pm = 93 pirels
[ntenzity above lozal background: araylevelz
[ Configure Surmary Log... ] [ Configure Data Log [Cellz]... ]
[Save Settings...] [Lu:uau:l Settings...] [ Set to Defaults ] [ Test Bun ] [ Cloze

Together through life sciences
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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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Module Settings

3F Configure Settings for Granularity :||:,[g|

Granules

Granule image: FITC Adaptiie

Bachgronh
@Displa}l result image:

Covvection
Algorithr: | Fast v |

shste s
Approsimate min width; pm = 3 pisels

Approvimate max width:
Intenzity above local background: (10000 2| gralevels

E\luclear gtain [optional]

tL

prn =19 pixels

Ll

[ Configure Surmmary Lod... Configure Data Log [Cellz)...

[Save Settings...] [Lu:uau:l Settings...] [ Set to Defaults ] [ Test Bun ] [ Cloze

Together through life sciences

- Granules

 Deselect Nuclear stain
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Module Settings

3F Configure Settings for Granularity - : _ G ranu Ies
Granules . .
Granuleimage:m E_M% . USIﬂg the reglon tOOIS
[ ] Dizplay result image: w measu re the appropriate
N o 3 min (mMinimum) and max

&pproximate min width: |1 ¥ | wmn =3 pisels ( m a Xl m u m ) W I d t h Of
Approsimate max width; B 2| pm =19 pixels . .

Intenzity above local background: (1000 = | araylevels q u a I IfYI n g g ra n u |eSS ’

[] Muclear stain optianal) Much smaller granules will

be ignored

Much larger granules will be
split

Region Tools

ﬂ

M les ¥ 99
Length: & (4,96 pm)
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Module Settings

3F Configure Settings for Granularity G ranu I es
Granues - | The intensity above local
| anieinage: ATC | i background is used for finding
Dkl rsiimoge: 1|12 | ST the granules
- Gl IR M This value is @ minimum and
R L should be set slightly lower
e than the difference in intensity
e et bone] between a dim granules and its
o5 | local background

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

200% | 1)1 (145, 189) | 24549 | 1 pixel = 0992592 um
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Module Settings

3F Configure Settings for Granularity :||:.[g| ¢ N UCIea r Sta i n ( N Ot I"eq u | I"ed )

Granules
Granule image: FITC | Adaptive e Se | eCt tl Ck ma rk
Bachgrouhd
[ ] Dizplay result image: Cowrection

st - Select the wavelength for the
Algaittin: |Fas v] nuclear image

Approximate min width: |1 =

w | pm =3 pisels
Approvimate max width: prn =19 pixels
Intenzity above local background: (10000 2| gralevels

Muclear stain [optional]

MHuclear image: Cy5

) b

&pproximate min width: |5 % | pm =16 pixels
Approximate max width: |30 = | pm =93 pixels
Intensity above local background: 100 = | graylevels
[ Configure Surmmary Lod... ] [ Configure Data Log [Cellz)... ]
[Save Settings...] [Lu:uau:l Settings...] [ Set to Defaults ] [ Test Bun ] [ Cloze
Together through life sciences ‘ ’M0|99U|af
Devices
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Module Settings

3F Configure Settings for Granularity N uc I ear Sta i n
Granules H ~
Granule image: FITC | Aeaptive Set th e Ap p rox' mate m I n

[ Digplay result image: gjirii?;?ﬂ Width and ApprOXimate
e max width for the range of

Algarithr; | Fast v .

Approximate min width: |1 | pm =3 pixels n UC|eI that you Wa nt to

Approsimate max width; B 2| pm =19 pixels d ete Ct
Intenzity above local background: (1000 = | araylevels . . .
Nucrearstain[uptiunal]g o The Wldth IS the Short aXIS

Nuclear image: £ | of a nucleus (in um)

&pproximate min width: |5 = | pm =16 pisels .

.-‘-‘-.ppppn:u:-:imate ma width: |30 i ﬁm =93 Ei:-:els Th e reg I O n too I S Ca n be u Sed
Interzity above local background: |100 | gravlevels to measure w | d t h S

Much smaller cells will be
ignored

Much larger cells will be split

[ Configure Surmmary Lod... ]

[SaveSettings...] [Lu:uau:l Settings...]

X: 410 Y: 334
Length: 97 (15.64 pm)
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Module 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

3F Configure Settings for Granularity N UCIea r Sta i n
Bz B o The intensity above local
| MJ actaroung background is used for finding
[ ] Display result image: g;;;:gm” the nuclel
Aot :ast . e This value is a minimum and
Al ¥ = 3pwsi should be set slightly lower
Approsimate max width; B + | pm =19 pixels

T - than the difference in intensity

nlenEly ahove l0cal DacKground: graylevelz . .

7] Nuclear stain [optional] between a dim cell and its local
MHuclear image: E ba Ckg roun d

roximate min width: |9 ¥ pm= inels . .
jpppprm-:imat; mas wij::' a0 i ﬁm = ;g Ei:-:e:s D raw a | IN€ acCross a Cel I N to
Intenzity above local backagraund: (100 = | aravlevels th e ba C kg roun d an d use

Measure > Linescan to
determine intensity values; or
simply mouse over the cell and
'he background and view the
ntensity values

©
>
@®
—
>
©
—
(O]

13.09
Distance (um)
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Module Settings

3F Configure Settings for Granularity

- EX)

Granules

Granule image: FITC

tL

[ ] Dizplay result image:

Algorithr: | Fast v |

Approximate min width: |1 | pm =3 pixels

Approvimate max width: prn =19 pixels

Intenzity above local background: (10000 2| gralevels

Muclear stain [optional]
MHuclear image:

e

&pproximate min width: |5 w | pm =16 pixels

Approximate max width: |30 = | pm =93 pixels

o

Intensity above local background: 100 = | graylevels

[ Configure Surmmary Lod...

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

Adiaptive
Bachgrouhd
Cowrection
siaterm

[Save Settings...] [Lu:uau:l Settings...] [ Set to Defaults ] | Test Bun |I Cloze

Together through life sciences

« Select Test Run to view the

cell segmentation

« Change settings if needed

- Save the settings
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Module Settings — General Settings

3F Configure Settings for Granularity

Granules
Granule image: FITC | Adaptive
Bacﬁgmur_;-rﬂ
[ ] Dizplay result image: Coreection
siaterm
Algorithr: | Fast hd |
Approximate min width: |1 | pm =3 pixels

Approvimate max width: prn =19 pixels

Intenzity above local background: (10000 2| gralevels
Muclear stain [optional]

MHuclear image:

&pproximate min width: |5 % | pm =16 pixels

Approximate max width: |30 = | pm =93 pixels

o

e

Intensity above local background: 100 = | graylevels

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

[Save Settings...] [Lu:uau:l Settings...] [ Set to Defaults ] [ Test Bun ] [ 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
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Summary Data (site-by-site measurements)

L8 8 L £ £ £ £ € L £ € £ £ £ £ £

Granules

Granules Per Cell

Total Granule Area

Mean Granule Area °
Inteqrated Granule [ntensity
Awerage Granule Inkenzity
Muclei

Total Muclear Area

Mean Muclear Area
Integrated Muclear Intenzity
Average Muclear [ntensity
Texture Index

Cellular Texture [ndex
Gradient lndex

Cellular Gradient [ndex
Laplacian [ndex

Cellular Laplacian Index

Together through life sciences
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Granules: Total number of
granules

Granules Per Cell: Total
number of granules divided by
the total number of nucleus

Total Granule Area: The total
area of the granules found in
the image (in um?)

Mean Granule Area: The total
area of granules for all cells
divided by the total number of
nucleus (in um?2)

Integrated Granules
Intensity: The total pixel
intensity of the granules area

Average Granules Intensity:
The total pixel intensity of the
granules area divided by the
total number of nucleus

Molecular
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Summary Data (site-by-site measurements)

Granules

Granules Per Cell

Total Granule Area

Mean Granule Area
Inteqrated Granule Rtensity
Average Granule Intenzity
Muclei

Total Muclear Area

Mean Muclear Area
Integrated Muclear Intenzity
Average Muclear [ntensity
Texture Index

Cellular Texture Index
Gradient Index

Cellular Gradient [ndex
Laplacian [ndex

L A A A A A T e T T T 4

Cellular Laplacian Index

Together through life sciences
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Nuclei: Total number of nuclei (cell
count)

Total Nuclear Area: The total
area of the nucleus for all cells
found in the image (in um?)

Mean Nuclear Area: The average
area of nucleus for all cells found in
the image (in um?2)

Integrated Nuclear Intensity:
The total pixel intensity of the
nuclear stain over the nuclear area

Average Nuclear Intensity: The
total pixel intensity of the nuclear
stain over the nuclear area, divided
by the total number of cells

Molecular
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Summary Data (site-by-site measurements)

Granules

Granules Per Cell

Total Granule Area

Mean Granule Area
Inteqrated Granule Intensity
Average Granule Intenzity
MHuclei

Total Muclear Area

Mean Muclear Area
Integrated Muclear Intenszity
Average Muclear [ntensity
Testure Index

Cellular Texture [ndex
Gradient Index

Cellular Gradient Inde:
Laplacian ndex

R N T T e A A A YT T T T 4

Cellular Laplacian [ndex

Together through life sciences

Texture Index: Standard deviation of
intensity values in the image.

Cellular Texture Index: Cell-by-cell
standard deviation of intensity values
near the nuclei. (Requires use of nuclear
stain).

Gradient Index: A texture-dependent
measurement that reflects the amount
of local intensity contrast. Measures the
difference between the maximum and
minimum intensity within a local
neighborhood.

Cellular Gradient Index: Cell-by-cell
Gradient Index measured near the
nuclei. (Requires use of nuclear stain).

Laplacian Index: Similar to the
morphological gradient, however this
morphological measurement reflects
fluctuations in the gradient.

Cellular Laplacian Index: Cell-by-cell
Laplacian Index measured near the
nuclei. (Requires use of nuclear stain).

‘ ’ Molecular
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Cell Data (cell-by-cell measurements)

Cell: Azzigned Label #

Cell: Granule Count

Cel: Granule Total Area

Cell: Granule Integrated Intensity
Cell: Granule Average Intenzity
Cell: Huclear Total Area

Cell: Muclear Integrated Intensity
Cell: Muclear Average Intensity
Cell: Tesxture Index

Cell: Assigned Label # - Cell label
number (1 through total cell number)

Cell: Granules Count: Number of

ranules detected for a specific cell.
?Note: a granules is assigned to its
nearest nucleus)

Cell: Granules Total Area: Area

Cell: Gradient Indes
Cell: Laplacian |ndex

v
W
W
W
v
W
v
v
v
W
v

covered by all the granules assigned to a
specific cell in um2

Cell: Granules Integrated Intensity:
The total pixel intensity of the granules
assigned to a specific cell

Cell: Granules Average Intensity:
The total pixel intensity of the granules
assighed to a specific cell divided by the
number of granules assigned to a
specific cell

Highlighted cells shows
assigned granules to cell

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

L A . T T T T T Y

Cell Azzigned Label #

Cell: Granule Count

Cell Granule Total &rea

Cell: Granule Integrated |ntensity
Cell: Granule Ayverage |ntenzity
Cell: Muclear Taotal Area

Cell: Huclear Integrated Intenzity
Cell: Muclear Average |ntenzity
Cell: Testure Index

Cell: Gradient Index

Cell: Laplacian |ndex

Together through life sciences
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Cell: Nuclear Total Area -
Total square microns of the
nucleus

Cell: Nuclear Integrated
Intensity - Total pixel
intensity of the nuclear stain
in the nucleus

Cell: Nuclear Average
Intensity - Average pixel
intensity of the nuclear stain
in the nucleus

& Molecular

h use only. Not for use in diagnostic procedures. Trademarks mentioned herein are property of Molecular Devices, LLC or their respective owners. D e Vi C e S



Cell Data (cell-by-cell measurements)

L A . T T T S A 4

Cell Azzigned Label #

Cell: Granule Count

Cell: Granule Total Area

Cell: Granule Integrated Intenzity
Cell: Granule Average |ntensity
Cell: Muclear Total Area

Cel: Muclear Integrated Intenzity
Cell: Huclear Average Intenszity
Cell: Texture ndex

Cell: Gradient |ndes

Cel: Laplacian Index

Together through life sciences

Cell: Texture Index: Standard
deviation of intensity values of a
cell

Cell: Gradient Index: A texture-
dependent measurement that
reflects the amount of local
intensity contrast. Measures the
difference between the maximum
and minimum intensity within a
local neighborhood of a cell

Cell: Laplacian Index: Similar to
the morphological gradient,
however this morphological
measurement reflects fluctuations
in the gradient of a cell

& Molecular
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