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In Arabidopsis Thaliana:
The light-inducible CAB gene (red spot, FISH) is repositioned towards the
nuclear periphery upon exposure to far red (FR) or red (R) light in leaf
cells.
Feng et al; 2014
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Cremer and Cremer, 2001

Chromosome territories, nuclear architecture and gene regulation in mammalian cells. Cremer T. and Cremer
C. 2001, Nature Reviews Genetics 2, pp. 292-301

Light-regulated gene repositioning in Arabidopsis. Feng C., Qiu Y., Van Buskirk E. K., Yang E. J., Chen M.
2014, Nature Communication 5, p. 3027



Biological question:

3D FISH approach is a popular tool used to study the
relationship between structure and function in the nucleus.

The loci-of-interest are detected by specific DNA probes,
recorded in distinct channels and the nucleus is generally
counterstained by a general DNA dye (eg. DAPI). In dual-color
FISH, a three channel image (red, green for FISH signals; grey
or blue for DAPI) is recorded that can be processed for distance
measurements.
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«fFri Jan 208 16:33:13 20
Fri Jas0@ 1€:22:45 5
Do you wish to run the script on a batch of image: on one image already opened’

Batch of images Just one image

~ =~
ri Jan 20 16:33:13 2017 [ - 1 Extension XTFISHInsideNucleus START
Fri Jan 20 16:33:13 2017 [ ©.016 1 Connected to Imaris

Please select the directory containing the images to be
processed.
The folder containing the resulting files will be saved in this

CD Drive (E) -
home (H:)
zmb-files (J:)

s zmb-files transfer (K:)

s Mariam (\\botservd.uzh.ch\gr_cb) (Y:)

 mashen2 (\\botservd,uzh.ch\gr_ug_ext) (Z:) .

)

Folder:  mashen2 (\botserva.uzh.ch\gr_ug_ext) (2:)

Make New Folder oK Cancel

Which distances are you calculating?
You can choose more than one option.
FISH spot to:

I” Nucleus [ Nucleolus |~ Chromocenters

Please select the FISH signal channels:
You can choose multiple channels.

0

Submit \

Please select the DAPI channel:
Please only choose one channel.
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Ch&ocenters

. High inte DAP1 channl .

Step 2.a) Segment the nucleus:

The only input parameter used here is
the Surface grain size used for
smoothing prior to segmentation.

Step 2.b) Segment the chromocenters:

A “High intensity DAPI channel” is
created by selecting only voxels with
above average DAPI intensity

Parameters used for segmentation are:
Surface grain size and Diameter Of
Largest Sphere
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G. Nucleolus surface

—2um

Step 2.c) Segment the nucleolus:

The parameters used here are:
Surface grain sizes used for the detailed and rough nucleus segmentation, and that used the nucleolus
segmentation, and the Diameter Of Largest Sphere.
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. Raw image: FISH signals i oy :
red and green, EkAPhin ara High intensity FISH channel . J. FISH spots

Step 2.d) Segment the FISH signals:
A “High intensity FISH channel” is created for every FISH channel, by selecting only voxels with
above average intensities

Parameters used for segmentation are: Estimated XY Diameter and Estimated Z Diameter



These parameters are found in the XTFISHInsideNucleus_Parmaeters.csv file
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For nucleolus segmentation a “Low DAPI intensity
channel” is created, by doing a rough nucleus
segmentation and a detailed one to select voxels
with below average DAPI intensity, that are
exclusively outside the detailed nucleus
segmentation and inside the rough nucleus
surface. These voxels are situated inside the

surfaces indicated by the arrows in the figure on
the left.

.
2 um



High
lintensity
DAPI channel

Low

High
intensity
FISH channel

Qeated 0
2 um

Four objects (nucleus - gray, nucleolus - light blue, chromocenters - orange, FISH
spots - green & red) and three new channels
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