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Exercise: Reslicing/Kymograph

Image Processing & Analysis for Life Scientists
Olivier Burri, Romain Guiet & Arne Seitz



1. Open Hela_EBa3.tif
EB3 is a protein that binds to
the growing ends of
microtubules.

2. Try to find a suitable projection
method in order to find the
trajectories of the EB3 tips.

14° (Fiji Is Just) ImageJ

File Edit Image Process Analyze Plugins Window Help
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(Fiji Is Just) Imaged 2.0.0-rc-68/1.52g; Java 1.8.0_172 [64-bit];
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\'I" ZProjection X I'I" ZProjection X
1 " Start slice: |1 Start slice: |1
Stop slice:  |401 Stop slice:  |401
Projection type  |Max Intensity ha Projection type | Standard Deviation [
Average Intensity Average Intensity
Max Intensity Max Intensity
Min Intensity Min Intensity
Sum Slices - Sum Slices o
=tandard Deviation standard Deviation
2 Median Median
[l MAX Hela EB3.tif (75° - O % fip ST =la_EB3 :
125.98x105.66 um (992x832); 8-hit; 806K 125.98x105.66 um (992x832); 32-hit; 3.1MB

3. The "Max Intensity” and
“Standard Deviation’
projection methods work well.
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1 125.98x105.66 um (992x832); 8-hit; 806K

4. \WWhat can be done to reduce
the number of trajectories?




What can be done to reduce
the number of trajectories?
Make a substack of the first

50 slices.

Image-> Stacks—> Tools—>

Make Substack...
Perform a Z-projection
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Substack Maker =

Enterarange (e.g. 2-14), a range with increment
(e.0.1-100-2) ara list{e.g. 7,925 27)

Slices: (Rl

[ Delete slices from original stack

Ok | Cancel|




4. What can be done to reduce
the number of trajectories?

5. Make a substack of the first
50 slices.
Image-> Stacks—> Tools—>
Make Substack...

6. Perform a Z-projection

EEEEEEEEEEEEEEEEE

|4 STD_Substack (1-50) (75%)

125.98x105.66 pm (992x832); 32-hit; 3.1MB
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(Fiji Is Just) Imagel — L] X,
4_ File Edit Image_PrDEESS Analyze FPlugins Window Help
O|z|ofm Al Ala o] ofs«|w] g s]|a]| |»
Straight, *segmentE]/} Straight Line }ws (right click to switch)
5 . v Segmented Line |

Freehand Line

Arrow tool

0.

[. Zoom In Into the projected
iImage and draw a line with
the segmented line tool.

A mouse right-click opens the
selection window.
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[ (Fiji Is Just) Imagel _ O %
4- File Edit Irﬂage_ Frocess Analyze Plugins Window Help
o|z|ofs [N Ala || ovfsw|uw g 4] a] |»
Straight, *segmented*| Straight Line jws (right click to switch) vere to search
5. v Segmented Line

Freehand Line

Arrow tool

[i}' STD_Substack (1-50) (400%) — O X

[. Zoom In Into the projected
iImage and draw a line with
the segmented line tool.

8. Transfer the selection to the
stack and perform the Reslice
operation.
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8. Transfer the selection to the stack and
perform the Reslice operation.
9. Use: Edit->Selection—->
Restore Selection
to transfer the selection to the stack.
10. Use: Image—> Stacks—>Reslice [/]...
to create a kymograph
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8. Transfer the selection to the stack and E— Space
perform the Reslice operation.  Restce ofSobstack 0% o x

9. Use: Edit—=>Selection—> B
Restore Selection i
{o transfer the selection to the stack.
10. Use: Image—> Stacks—>Reslice [/]...
to create a kymograph.
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Il Reslice of Substack (600%) _ O W
12.70%6.22 um (100x49); B-hit; 5K

10.

11. Calculate the speed of the growing
microtubule tip.
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11. Calculate the speed of the growing \—> Space

microtubule tip.

Il Reslice of Substack (600%) _ O W
12.70%6.22 um (100x49); B-hit; 5K
|

For the units see: Image—>Properties
of the time-stack.

Space axis: 1 pixel = 0.127 uym
Time axis: 1 pixel = 0.3 s

=== frajectory of moving structure
== distance travelled

== fravel time

distance traveled = width of the image.
travel time = height of the image.

100 x 0.127 um )

V="T49 <035 oeoums




11.

12. Alternatively you can use the ROl Manager
to store the selections.

[ (Fiji Is Just) Image) — ]

File Edit Imaée Process Analyze _Plugins Window Help
O|ojc|o|s |4 s N AR o[ ojsuur| | s|a] |=

(Fiji Is Just) ImagedJ 2.0.0-rc-68/1.52g; Java 1.8.0_172 [64-bit];

[ii STD_Substack (1-50) (400%) - O X
125.98x105.66 pm (992x832); 32-hit: 3.1MB
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e (Fiji Is Just) Image!

12. Alternatively you can use the ROl Manager cicecfs

Edit Imag

FProcess Analyze Plugins Window Help

— O X

{o store the selections.

> d_‘ |“\|A‘G\|{%|D‘ Dw‘ kT|LUT'|‘5"j"@;|| |;,}
(Fiji Is Just) Imaged 2.0.0-rc-68/1.52g; Java 1.8.0_172 [64-bit]; Click here to search

¥ STD Substack (1-50) (400%
125.98x105.66 um (992x832); 32-bit 3.1MB

13. This Is useful in case you want to analyse
more frajectoires.

14. The kymographs can then be calculated
via a small macro.
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[ RO.. — | o
0001-0267-0588 |~|  Add[f]
0226-0681 Update
0230-0607
0289-0611 Delete
0280-0700 Rename...
0224-0710 Measure
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0192-0579 -
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0318-0602 Flatten [F]
0297-0696 T
288-0679

v Show All
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12. Alternatively you can use the ROl Manager
to store the selections.

13. This Is useful in case you want to analyse
more frajectoires.

14. The kymographs can then be calculated
via a macro.

Note: The slope of the trajectory is corresponding to
e - the speed of the moving structure. It is very similar for
the different trajectories.




