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Version A: Transfluor or Granularity
module




Example Plate (8 wells)

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



Segmentation Overlay

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



_

Tritc | Trite v

Description:
User-created custom moduls

In the Setup step, define the wavelengths for analysis.

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




Tritc

2. Transfluor (or Granularity)

y Transfluor Objects

DAPI Nuclei Pits

Use the Transfluor or Granularity Application Module to identify
nuclei and small bright objects. If using Transfluor, only the Pits
option is used. Note: Either the Transfluor or Granularity module
must be enabled on your MetaXpress license key.

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

Pits And Vesicles Image Trite &
~[#] Use Pits

Approximate Minimum Width (am) |05 |

Approximate Maximum Width (pm) |3 |
Intensity Above Local Background | 100 |

] Use Vesicles

Approximate Minimum Width (um) |4

Approximate Maximum Width [pm) |10
Intensity Above Local Background  |2000 |

rMNuclear Image

Nuclear Image . DAPE

Approximate Minimum Width (jam) |3
Approximate Maximum Width (pm) |13 |

Intensity Above Local Background  |600 |

Algorithm Fast +

Nuclei !Nuclr:: |

pits  |Pits |

Vesicles |‘u"esic|es |

Description:
Detects G-Protein Coupled Receptor (GPCR) cycling
characteristics,




- Trite
Step 3: Filter Mask o

Measurement Ell. Form Factor ~
Filter Type MinFiiter ~

Minimum Value !2 |

Include Min/Max Values []

Add Filter

Result I Filaments |

Description:

|Remove objects from the mask based on measurement values
|of the objects.

Tritc Pits

Filaments

Use a Filter Mask to select objects by size, shape, and/or intensity
from the Pits or Granules mask. In this example, Elliptical Form
Factor (ratio of length/breadth) is used to select elongated objects.

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



Step 4: Simple Threshold e

Source DAPE ¥

Threshold Low |0 |

Threshald High |3535 |

Inclusive

Result |Whoie Imiage Mask
Description:

Enable and adjust the threshold of the image
manually to help segment the features from the
background.

Whole Image Mask

To simplify the output, use Simple Threshold inclusive from 0-65535
to create a mask that represents the entire image area. Any image
may be used as the Source for this step.

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



Measzure Mask

Step 5: Measure Mask

Mask of Objects:

4]

Mask of Features:

4]

Maszk of Features:

Measurement Inputs

Standard Area Value i"

Create Object Overlay

Objects to Measure

Image to Measure:

Features within Each Object:

Image to Measure:

Features within Each Object:

Whole Image Mask ~

DAP] ~

-

Muclei *

DAP] v

L]

Remowve feature group.

Filaments *

The ‘Objects to Measure’ mask is set to the Simple Threshold result
mask, with no measurements selected. This generates 1 row of data per
site. The Nuclei and Filaments masks are added as feature groups.

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

Image to Measure: Trite. * EI
4]

Layer  Color  Mask Name

1 (] Wheole Image Mask

2 O Nucei

3 i Filaments



m

Step 5: Measure Mask

Standard Area Value

Create Object Overlay

Ohbjects to Measure

Mask of Objects: Whole Image Mask ~

Image to Measure: DAP] ~ E X
4]

Features within Each Object:

Mask of Features: M

Image to Measure: DAPL + | lzl X
4]
Remowve feature group.

Features within Each Object:

Mazk of Features: Filaments * |
Image to Measure: Trite. *

4]

=] x

Mask Legend

Layer  Color  Mask Name

1 (] Whole Image Mask
2 O Muclei
3 i Filaments

The ‘Objects to Measure’ mask is set to the Simple Threshold result
mask, with no measurements selected. This generates 1 row of data per
site. The Nuclei and Filaments masks are added as feature groups.

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



Measurement Selections

Filaments Mask:

o Measurement Selection Configuration x

Area

Filament Total Area

Relative Hole Area Hole Area_Average

Standard Area Count

Standard Area Count Avers

Whole Image Mask: s
No measurements selected

LCentroid X

Width Average

Centroid ¥
Intensity Canter X
Intensity Center ¥

d Intensity_Averag

Integrated Intensity

. Average Intensity
NUCIel MaSk. Intensity Std, Dev.
: Minimum Intensity

o v o
I = - Maximum Intensity

Average int
Intensity Std. Dev._ Average Intensity Std. Dev._Sum

Minimum Intensity Average Minirnum Intensity St

Maximum Intensity Average Maximum Intensity Sum

Perimeter Penmeter_Average Perimeter Sum
Shape Factor Shape Factor_Average Shape Factor_Sum
Fiber Length: Fiber Length_Average Fiber Length_Sum
Fiber Breadth ber Breadth_Average Fiber Breadth_Sum
- Orientation Ornentation_Sum
Breadth Breadth Sum

Ell. Form Factor

Pixel Centroid X

il Centroid Y

E EENE SN S B B B B WS R e |

hEE_DDDDHDDDDDDDD!DDDDDDDDI

IFiIament Count o -

| Cancel || oK |

s
L
s

Selected measurements are calculated for the Nucléi and Filaments
masks.
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For research use only. Not for use in diagnostic procedures.







Example Plate (8 wells)

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



Segmentation Overlay

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



_

Tritc | Trite v

Description:
User-created custom moduls

In the Setup step, define the wavelengths for analysis.

15

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




'3 Find Blobs

.
R

Step 2: Find Blobs o

Approximate Maximum Width (um) [15

Intensity Above Local Background |530

Result [ Nuclei
@

Description:
Identifies irregularly shaped objects using size and intensity

criteria that you specify. Does not separate objects that are
touching.

Use the Find Blobs step card to identify nuclei.

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



Step 3: Top Hat

17

Use the Image Processing step card Top Hat to enhance small
bright objects in the image.

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

Source Tritc

Size (pixels) |_5 |

Filter Shape Circle ~
Grayscale Reconstruction [

Result |Top Hat TRITC
Description:

Finds small bright spots based on a filter shape and
size.




Y Find Fibers

Source Top Hat TRITC -
S t 4 - F . d F . b Minimum Fiber Width (jum) ]
e p - I n I e rS Maximum Fiber Width (pm) E__S J
Intensity Above Local Background f'l-.'JD _!
Fibers E_Fibers
Non-Fibrous Objects | Non-Fibrous Objects
Segments | Filaments
Branch Points !-Brar'.ch Points

Description:

Identifies four elements (fibers, non-fibrous objects,
segments, and branch points) using size and intensity criteria
that you specify.

Top Hat TRITC Fibers Non-Fibrous Objects Filaments Branch Points

Use the Find Fibers step card to identify fibrous objects.
Subsequent steps use the Segments mask which is a skeletonized
version of the Fibers mask.

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




' Simple Threshold

Step 5: Simple Threshold [ =. =

Threshold High 65535 |

Inclusive W1

Result IWho}e Image Mask |
Description:

|Enable and adjust the threshold of the image manually to help
'segme_nt the features from the background.

Whole Image Mask

To simplify the output, use Simple Threshold inclusive from 0-65535
to create a mask that represents the entire image area. Any image
may be used as the Source for this step.

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




¥ Measure Mask [Modified]

Step 6: Measure Mask

Chbjects to Measure

Mask of Objects: Whole Image Mask *
Image to Measure: DAPL
(4]
Features within Each Cbject:
Mask of Features: Nuclei *
Image to Measure! DAPL ~ EI
(4]
Remove feature group.
Features within Each Cbject:
Mask of Features: Filaments -
Image to Measure: Tritc '~ ‘I’
4]
Remove feature group.
Add feature group.
Description:

Chjects and features used for measurements.

Layer  Color  Mask Name
1 (] Wheole Image Mask
2 QO  Nudei
3 ®

Filaments

The ‘Objects to Measure’ mask is set to the Simple Threshold result
mask, with no measurements selected. This generates 1 row of data per
site. The Nuclei and Filaments masks are added as feature groups.

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




Measure Mask

Standard Area Val

Step 6: Measure Mask

Mask of Objects:

Image to Measure:

(4]

Mask of Features:

Image to Measure!

L+

Mask of Features:

Image to Measure:

(4]

Description:

Measurement Inputs

Create Object Overlay

Objects to Measure

Features within Each Cbject:

Features within Each Cbject:

[Modified]

e [

Whole Image Mask ~

[=] x

Nuclei *

e [

Tritc ~

[=] x

1 (]
2 O
3 ]

The ‘Objects to Measure’ mask is set to the Simple Threshold result
mask, with no measurements selected. This generates 1 row of data per
site. The Nuclei and Filaments masks are added as feature groups.

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

iOb}ecﬁ and features used for measurements.

Mask Legend

Mask Name
Whale Image Mask
Muciei

Filaments



Measurement Selections

Filaments Mask:

o Measurement Selection Configuration x

Area

Filament Total Area

Relative Hole Area Hole Area_Average

Standard Area Count

Standard Area Count Avers

Whole Image Mask: s
No measurements selected

LCentroid X

Width Average

Centroid ¥
Intensity Canter X
Intensity Center ¥

d Intensity_Averag

Integrated Intensity

. Average Intensity
NUCIel MaSk. Intensity Std, Dev.
: Minimum Intensity

o v o
I = - Maximum Intensity

Average int
Intensity Std. Dev._ Average Intensity Std. Dev._Sum

Minimum Intensity Average Minirnum Intensity St

Maximum Intensity Average Maximum Intensity Sum

Perimeter Penmeter_Average Perimeter Sum
Shape Factor Shape Factor_Average Shape Factor_Sum
Fiber Length: Fiber Length_Average Fiber Length_Sum
Fiber Breadth ber Breadth_Average Fiber Breadth_Sum
- Orientation Ornentation_Sum
Breadth Breadth Sum

Ell. Form Factor

Pixel Centroid X

il Centroid Y

E EENE SN S B B B B WS R e |

hEE_DDDDHDDDDDDDD!DDDDDDDDI

IFiIament Count o -

| Cancel || oK |

s
L
s

Selected measurements are calculated for the Nucléi and Filaments
masks.

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




Version C: Top Hat and Adaptive
Threshold




Example Plate (8 wells)

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



Segmentation Overlay

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



_

Tritc | Trite v

Description:
User-created custom moduls

In the Setup step, define the wavelengths for analysis.

26

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




'3 Find Blobs

.
R

Step 2: Find Blobs o

Approximate Maximum Width (um) [15

Intensity Above Local Background |530

Result [ Nuclei
@

Description:
Identifies irregularly shaped objects using size and intensity

criteria that you specify. Does not separate objects that are
touching.

Use the Find Blobs step card to identify nuclei.

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



Step 3: Top Hat

28

Use the Image Processing step card Top Hat to enhance small
bright objects in the image.

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

Source Tritc

Size (pixels) |_5 |

Filter Shape Circle ~
Grayscale Reconstruction [

Result |Top Hat TRITC
Description:

Finds small bright spots based on a filter shape and
size.




! Adaptive Threshold

Seource Top Hat TRITC ~

| Approximate Minimum Width (pm} |1 |

[ ] —

tep 4: Adaptive Threshold| =—wwe 1
" Intensity Above Local Background |1Cll3 l

Result !Adapt.ve Threshold
@

Description:

Identifies objects based on size and intensity criteria that you
specify. Intensity values are relative to the local background.

Top Hat TRITC Adaptive Threshold

Use the Adaptive Threshold step card to identify irregularly shaped
bright objects.

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




tep 5: Filter Mask

Tritc Adaptive Threshold

:_- Filter Mask

Image Source | Tritc

Mask Source | Adaptive Threshold

Measurement
Filter Type

Minimum Value

Ell Form Factor

MinFilter *

E

Include Min/Max Values []

Add Filter

Result [Fi!amen!s

Drescription:

Remaove objects from the mask based on measurement values of

the objects.

Filaments

Use a Filter Mask to select objects by size, shape, and/or intensity

30

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

from the Adaptive Threshold mask. In this example, Elliptical Form
Factor (ratio of length/breadth) is used to select elongated objects.




' Simple Threshold

Step 6: Simple Threshold [ =. =

Threshold High 65535 |

Inclusive W1

Result IWho}e Image Mask |
Description:

|Enable and adjust the threshold of the image manually to help
'segme_nt the features from the background.

Whole Image Mask

To simplify the output, use Simple Threshold inclusive from 0-65535
to create a mask that represents the entire image area. Any image
may be used as the Source for this step.

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




¥ Measure Mask [Modified]

Step 7: Measure Mask

Chbjects to Measure

Mask of Objects: Whole Image Mask *
Image to Measure: DAPL
(4]
Features within Each Cbject:
Mask of Features: Nuclei *
Image to Measure! DAPL ~ EI
[+]
Remove feature group.
Features within Each Object:
Mask of Features: Filaments -
Image to Measure: Tritc '~ E’
[+
Remove feature group.
Add feature group.
Description:

Objects and features used for measurements.

Layer Color  Mazk Mame
@) Wheole Image Mask

2 O  Nuchi
o

Filaments

The ‘Objects to Measure’ mask is set to the Simple Threshold result
mask, with no measurements selected. This generates 1 row of data per
site. The Nuclei and Filaments masks are added as feature groups.

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




Measure Mask

Step 7: Measure Mask | ===l

Create Object Overlay

[Modified]

Objects to Measure

Mask of Objects: Whole Image Mask *

Image to Measure: | DAPL ~ E b 4
(4]
Features within Each Cbject:
Mask of Features: Nuclei *
Image to Measure! D_AP!_"| EI b4
(4]
0

Features within Each Cbject:

Mask of Features:

Image to Measure: Tritc ~ l:] X
4]
Remove feature group.|
Add feature group.
Description:

iOb}ecﬁ and features used for measurements.

layer  Color  Mask Name

1 (] Whole Image Mask
2 O Muclei
3 i Filaments

Lp @A‘d

The ‘Objects to Measure’ mask is set to the Simple Threshold result
mask, with no measurements selected. This generates 1 row of data per
site. The Nuclei and Filaments masks are added as feature groups.

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



Measurement Selections

Filaments Mask:

o Measurement Selection Configuration x

Area

Filament Total Area

Relative Hole Area Hole Area_Average

Standard Area Count

Standard Area Count Avers

Whole Image Mask: s
No measurements selected

LCentroid X

Width Average

Centroid ¥
Intensity Canter X
Intensity Center ¥

d Intensity_Averag

Integrated Intensity

. Average Intensity
NUCIel MaSk. Intensity Std, Dev.
: Minimum Intensity

o v o
I = - Maximum Intensity

Average int
Intensity Std. Dev._ Average Intensity Std. Dev._Sum

Minimum Intensity Average Minirnum Intensity St

Maximum Intensity Average Maximum Intensity Sum

Perimeter Penmeter_Average Perimeter Sum
Shape Factor Shape Factor_Average Shape Factor_Sum
Fiber Length: Fiber Length_Average Fiber Length_Sum
Fiber Breadth ber Breadth_Average Fiber Breadth_Sum
- Orientation Ornentation_Sum
Breadth Breadth Sum

Ell. Form Factor

Pixel Centroid X

il Centroid Y

E EENE SN S B B B B WS R e |

hEE_DDDDHDDDDDDDD!DDDDDDDDI

IFiIament Count o -

| Cancel || oK |

s
L
s

Selected measurements are calculated for the Nucléi and Filaments
masks.

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




Results Comparison

Measurement Version A Version B Version C

Nuclear Count

Filament Total Area

Filament Integrated

Intensity

Filament Total

Length

Fila ment Cou nt B51.00 761.00 2 . 354.00

540.00 2195.00  1476.00 4E5.00

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




Filament Total Area

Filament Total Area
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W A: Filament Total Area M B: Filament Total Area B C: Filament Total Area

Filament Total Area Per Cell
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o

o

M A: Filament Total Area Per Cell m B: Filament Total Area Per Cell

H C: Filament Total Area Per Cell & MOLECULAR
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Filament Integrated Intensity

Filament Integrated Intensity
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m A: Filament Integrated Intensity m B: Filament Integrated Intensity

m C: Filament Integrated Intensity
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m A: Filament Integrated Intensity Per Cell m B: Filament Integrated Intensity Per Cell

® C: Filament Integrated Intensity Per Cell & MOLECULAR
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For research use only. Not for use in diagnostic procedures.




Filament Total Lenath

Filament Total Length

I|I I|| II III - _ — -l
AO1 BO1 AO02 BO2 AO3

BO3 AO4 BO4
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o
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M A: Filament Total Length  ® B: Filament Total Length  ® C: Filament Total Length

Filament Total Length Per Cell
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BO3 AO4
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© O O O

m A: Filament Total Length Per Cell m B: Filament Total Length Per Cell

m C: Filament Total Length Per Cell & MOLECULAR
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Filament Count

Filament Count
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Summary

* Multiple approaches can be used to
measure filamentous structure in cell

iImages.
* The best approach depends on the
specific assay and the desired output.

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