DICAL 1y,
2 AG”Vog
Jacqueline Ross
jacqui.ross@auckland.ac.nz

THE UNIVERSITY OF MEDICAL AND
LA\ | HEALTH sciences <)

NEW ZEALAND SCHOOL OF MEDICAL SCIENCES 'PESEARCH\!““

A taste of I”I

Contents

LT o [ o = = T =T o 2
L[5 € T | = o o 4
FaaE=To Lol =T o] g F=T g ToT=T o 1= o 1 P 4
LI LS5 10 o 11 o T 6
=T 5 P 8
MorphologiCal OPEratioNS ........iiiiiiii e nennnnnennnnnnnnnnnns 10
1] = o 1T 1 (= 11
L@ T I 1Y/ = T =T = 12
BOOIEAN OPEIaAtiONS ...ttt aaaaaaaaaaaaaaaan 12
g gz Vo TSI ot= 1 (o] = | (0 13
MEASUIEIMENTS ...ttt nns 14
[0 T 1 S0 T 1= o] 1T 14
Setling MEASUIMIENT PaAraM B O S ...ttt ettt ettt et et e e e e e e e e eeeeeeeaaaaaaaann 16
PartiCle @naly SIS ... ettt 17
(SF=Tod (o | go]¥] aT0 IRSTH] o) o =T ox i [0 o N 24

1Y/ = o3 (@ T =T ex 0] g [ 25


mailto:jacqui.ross@auckland.ac.nz

Getting started

This document is complementary to the webinar and provides written instructions for the example
demonstrated during the webinar.

1. Open the file. Note that this image is already calibrated. If it wasn’t, you would need to do this by
going to Analyze — Set Scale. You would need an image of a micrometer slide or a scale bar on
the image to do this.

File Edt Image Process Analyze Plugins Window Help BAR
Oolz|ol/|4|+ |\ A|Q|Mm e o su|u| g| 4|8

“Oval®, elliptical or brush selections (long press to switch)

linNm fem =

1/4 (Ch2-T1); 60.68x60.68 um (640x640); 16-bit. 3.1MB




3. The data set has 4 channels.

121.74x121.74 uym (642x642), RGE; 1.6MB

e Channel 1 — whole cell labelling but is punctate - white
e Channel 2 — punctate labelling - red

e Channel 3 — punctate labelling - green

e Channel 4 — nucleus — blue

4. Split the data set into the 3 components by going to Image — Color — Split Channels;

60 668x50.68 ym (640x640); 16-bit 8O0k 60 € 0.68 um (640x640); 16-bit, 800k um (640x640); 16-bit. BOOK




Histogram

6. Selectthe C1 image (whole cell labelling).

7. You can check the histogram (frequency of pixel values) by going to Analyze — histogram. This provides
important information about the image. You can also view this on a Log scale.

0¥ Histogram of JinNc = = |28 | | R Histogram of JinNc o= | =]
300x246 pixels; RGB; 288K 300x246 pixels; RGE; 288K

N 200 B 000000000 ]
10 2364 10 2364
M: 409600 Min: 10 M: 409600 Min: 10
Mean: 95 5448 Max: 2364 Mean: 95.5449 Max: 2364
StdDev: 147.874 Mode: 12 (212537) StdDev: 147.874 Mode: 12 (212537)
Bins: 256 Bin Width: 9.195 Bins: 256 Bin Width: 9.1595
Yalue: G50.453 Count: 166 Yalue: B65.164 Count: 55
List | Cnpy| Log | Live | List| Copy | Log | Live |

8. Use the Magnifying tool to make the image larger so that you are viewing it at 100%.

9. Gotolmage — Duplicate to make a copy of the image. This is very useful so that you can compare the effects
of any image processing.

Image enhancement
10. Using the duplicate image, go to Image — Adjust — Brightness/Contrast;
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11. Click Auto or adjust Minimum/Maximum manually. Then click Apply. Note that this does change the pixel
values so you wouldn't be doing this if you were going to measure intensity on this image. You can view the
histogram if you want to see the changes.



Contrast Limited Adaptive Histogram Equalization

blocksize :
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mask:
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QK | Cancel| Help|

Original

CLAHE

12. Another option to quickly enhance the image is to use local contrast enhancement.
13. Make another copy of the image (from the original) and go to Process — Enhance Local Contrast (CLAHE).

14. If the image is large, you might leave the option of Fast ticked. Otherwise, turn it off for better results.
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Histogram of C1-JinNg

300246 pixels; RGB, 288k
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3004246 pixels, RGB, 288K

Bin Width: 9.195
Count; 4098

05353)

300x246 pixels; RGB, 288k




15. The next step is thresholding as we're going to use this image to define the cell area.

Thresholding

16. Using the CLAHE adjusted image, go to Image — Adjust — Auto Threshold. This will test out all of the

available global thresholding methods. Select White objects on black background as shown below. For
brightfield, you would turn this off.

Auto Threshold w1.17.2
Method | Try all -

[ lanore black [ lanore white
v White objects on black backaround

[~ SetThreshold instead of Threshold (single images)
[~ Show threshold values in log window

The threshaolded result of 8 hit images is shown
in white [255] in 8 hits.
For 16 bitimages (support still experimental), results

of Try all' and single slices of a stack are shown in
white [§5535]in 16 hits.

Unsuccessfully thresholded images are left unchanged.

OK Cancel

17. The montage below shows the results for each method;




18. Another option is to use local thresholding. This only works on 8-bit. Make a duplicate of the CLAHE image

(Image — Duplicate) and then go to Image — Type-8-bit. Then go to Auto Local Threshold. These methods
are very sensitive to noise but the radius value is also important.

19. Note that any contrast enhancement technique can also enhance noise.

1926x1974 pixels; 8-bit; 3.5MB




Filters

20. To improve the results, try using a smoothing filter first, e.g. Process — Filters - Median or Gaussian. Turn on
Preview so that you can see the effect of changing the radius before applying it.

| £ Gaussian Blur... X

Sigma (Radius); |2.00

[ Scaled Units (um)
v {Preview:

"Ch2-T1", 60.68x60.68 pm (640x640); 16-bit; 800K

OK i Cancel|

21. Then try the global thresholding again. Note the difference between the filtered and unfiltered reslts.
22. Remember, we just want to get an outline for the cell here.

Montage (16.7%) - O x

s; 16-bit; 16MB 3N s; 16-bit; 16MB

23. The best options look like Minimum error, Percentile and Triangle.
24. Go to Image — Adjust Threshold and select each of these methods from the drop-down menu.



Minimum Error Percentile Triangle

*C2-T1*: 60 56460 68 | (640540 16-bit, BUDK

25. Triangle looks like the best option. The outline is pretty good but no attachments. Percentile has a bit attached
and Minimum is too ragged, too many gaps to fill. Ideally you want to use an automatic method rather than
having to Set it to particular values. However, in some circumstances you do need to do that.

26. You can choose whether your objects are white and background black (my preference) or the other way
around. It doesn’t matter as long as you are consistent and it's important to include this command in any macro
that you write. Otherwise, if you give it to someone else to use and they have the reverse options, it won't work
as expected! To change it go to Process — Binary — Options..;

lterations (1-100) |1
Count (1-8) |1

[+ Black background
[ Pad edges when eroding

EDM output:  |Overwrite -
Do:  |Mothing -

[ Preview

QK | Canu:el| Help|

27. Close the Threshold window.



Morphological operations

28. The next step is to fill in any holes and smooth the outline. Under Process — Binary you can see a humber of
different morphological operations. However to try these out and to learn how they work, it's best to select

Options;

(Fiji Is Just) Image)

(] Q‘ < C;’)‘, Smooth Ctrl+Shift+S
Sharpen
ngle tool
T — Find Edges
Find Maxima...

"Ch2-T1", 60.68x60.68 |.

Enhance Contrast. ..
MNoise »

Shadows L

Calculator Plus

Morphology b
Image Expression Parser

Image Expression Parser (Macro)
Multiple Image Processor

Enhance Local Contrast (CLAHE)

Math ’
FFT ’
Filters ’
Batch ’
Image Calculator...

Subtract Background...

Repeat Command Ctr+R

File Edit Image RS =rd Analyze Plugins Window Help BAR
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Convert to Mask

Erode
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Open
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X
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29. Make a duplicate of the image so it's easier to keep up with what the processing is doing. Or just turn Preview

on and off.

|
“Ch2-T1", 60.68x60.68 pm (640x640); 8-bit, 400K

| "Ch2-T1 ", 60.68x60.68 um (640x640); 8-bit; 400K

| £/ Binary Options X

lterations (1-100): |1

Count(1-8): [1

I¥ Black background
I~ Pad edges when eroding

EDM output. |Overwrite
Do: |FillHoles =

VP

OK Cancel | Help
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30. You could use more morphological processing to remove the small debris or use a lower limit with the Particle
Analyzer to exclude these from being measured.

Shape Filter

31. A useful choice is the Shape filter, which can be used to remove objects based on size, shape, perimeter, etc.
Check the link for more information.

32. After you have this installed, it will appear in your Plugins menu. Go to Plugins — Shape filter.

"Ch2-T1", 60.68x60.68 um (640x640); 8-bit; 400K ] "Ch2-T1", 60.68x60.68 um (640x640); 8-bit; 400K

A simple Area limit removes the debris — see right hand image above.

| & Shape Filter X

:> Area |50-Infinity
Area Convex Hull -Infinity

Perimeter

Perimeter Convex Hull |0-Infinity
Feret Diameter |0-Infinity

Min. Feret Diameter |0-infinity

Max. Inser. Circle Diameter  |0-Infinity

LAALLLL

Area eq. circle diameter  |0-Infinity
Long Side Min. Bounding Rect. |0-Infinity
Short Side Min. Bounding Rect. -Infinity
Aspect Ratio

Areato Perimeter ratio  |0-Infinity

Circularity |0-Infinity

Elongation

RIARKLL

Convexity |0-1

P

Solidity

Num. of Holes  |0-Infinity
Thinnes ratio
Contour Temperatur

Orientation

T

Fractal Box Dimension

Option-Box-Sizes: |23,4,68,121
v Addto Manager | Draw Holes
[~ Draw Convex Hull I~ Draw Label
[¥ Black Background I Show Labeled Image
[ Fill Results Table ™ Exclude on edges

W {Preview!

oK | Cancei] Heiu‘ |



https://imagej.net/plugins/shape-filter

33. Selecting Add to Manager, adds the object selection to the ROl Manager.

ROl Manager

34. The ROI Manager is how we store and control regions of interest.

RO.. — O X
"Ch2-T1"; 60.68x60.68 um (640x640); 8-bit; 400K lo000.0321 Al Add

Update
Delete
Rename...
Measure
Deselect
Properties...
Flatten [F]
More »

v Show All

w|| Labels

Boolean operations

35. What if we want to know how much signal is in the nucleus compared to the cytoplasm?
We can make another ROI from the nucleus by using the ROl Manager and then using Boolean logic to
combine these.

36. First, create a binary image from the image of the nucleus.

37. Go to Image — Adjust — Threshold and choose a method from the drop-down box.

38. The image is really clear so most methods will work. Click Apply to make the binary image.

1 Threshold x
“Ch2-T1", 60.68x60.68 um (640x640); 8-bit; 400K 60.68x60.68 pm (640x640); 16-hit; 800K
275 %
Al | e
4 Jﬂ BE53E
Default ~| |Red ~|
¥ Dark background [~ Stack histogram
v Dontresetrange
Auto | Apply | Reset| Set ]




39. Go to Edit — Selection — Create Selection.

40. Then either go to Edit — Selection — Add to Manager or if the ROl Manager is already open, just click Add to
add it.

41. Make sure none of the ROIs are selected or that both are selected (necessary if you have more than 2 there).
Go to More — XOR to create a new selection which comprises the Cell ROI minus the Nucleus, i.e. the
cytoplasm only.

42. Then click Add to add this as a new ROI.

Image calculator

43. Another way to approach it is to use the Image Calculator and subtract the nucleus from the cell image.
44, Go to Process — Image Calculator

45. Select the options shown below;. Note you can use XOR or Subtract.

|4 Image Calculator *

"Ch2-T1"; 60.68x60.68 pm (64 0x640); 8-hit, 400K 60.68x60.68 pm (640x640); 8-hit; 400k

Image1: [C1-JinNg-clahetif |

operatin: | EEENNNNN |

Image2: |C4-JinNg.Ism |

v Create new window
[ 32-bit (float) result

OK | Cance|| Help|




Result of C1-JinNg-clahetif (. —— O X
60.68x60.68 um (640x640); 8-bit, 400K

"Ch2-T1", 60.68x60.69 um (640x640); B-bit, 400K

60.68x60.68 pm (640x640); 8-bit; 400K

46. The next step is to look at the other markers.

Measurements

47. For C2 and C3, the process is basically the same. What's important is whether you want intensity information or
just number of spots.

48. If we assume that you want to know how many spots, what the intensity is and what the size is, then it's
important not to enhance the image as this will change the pixel values and potentially the size. So, we just
need to use the threshold option to identify the foci.

49. Select the C3 image.

Look Up Tables

50. When you have tiny objects, using a different Look Up Table (LUT) can really help when you are working

things out. Go to Image — Lookup Tables and select one that works well for your vision. I like the ones that
have “Hot” in the name.

51. So, | have selected Yellow Hot.

52. This also demonstrates the issue of your own vision and why it's so important not to select the threshold based
on your own eyes. It's far too subjective. Using an “Auto” option or determining the best method based on a
trial set of images and then (based on background values) using the Set option with the same values for all
images, is the most reliable.

53. It also shows why you might change the LUT for images for presentation or publication so that features are
more visible. The two images below have the same pixel values at the same coordinates. The only difference is
that the pixel values are mapped to different colours.

S1-T3"; 60.68x60.68 ym (40xE40); 1 6-bit, 800H




54. You can test out all of the threshold options as shown earlier but with small structures like this, it's often better
to just check them one by one using the drop-down box. Moments looks like a good option as it picks up all the
smaller spots but also doesn’t blow out the larger ones. Look at the objects in the ROI to see if it's working well

enough.

Threshold X
I-L "ChS1-T3", 60.68x60.68 um (640x640); 16-hit, 800K
5E5%
o =
4] JL[EEEEE

|Moments :J |Red _:J!
v Dark background I Stack histogram
¥ Dontresetrange
Auto | Apply | Reset ‘ Set !




Setti Nng measurment parameters

56. Go to Analyze — Set Measurements. Select all of the gray value parameters (intensity) and Standard
deviation (of the mean). Choose Limit to threshold so that only the pixels under the threshold overlay will be
measured. Otherwise, the entire image will be measured.

EJ

Area

Standard deviation
Min & max gray value
[ Center of mass

[~ Bounding rectangle
[ Shape descriptors
Integrated density
Skewness

Area fraction

[w
[ InvertY coordinates
[~ Add to overlay

Limit to threshold

Redirect to:

Decimal places (0-9):

14

¥ Mean grayvalue
v Modal gray value
[~ Centroid

[ Perimeter

I~ Fitellipse

[ Ferets diameter
v Median

W Kurtosis

I Stack position

[+ Display label
[ Scientific notation
[~ MNaM empty cells

|N0ne
’3_

Ok | Cancel| Help|

=~

57. Go to Analyze — Measure if you want values for the whole image.
58. Otherwise, click Measure in the ROl Manager. You will get measurements for each ROI.

File Edit Image Process

Ojoja|o| <[+ N AR o] >Js]w)s|s]a] |»

Pencil Tool

Analyze Plugins Window Help BAR

"Ch§1-T3"; 60.68x60.68 um (640x640); 16-bit; 800K

a—

60.68x60.68 um (640x640); 16-bit; BOOK

ROl Manager

0000-0341
0291-0173
03410299

e

O X
Add
Update
Delete

Rename...

Deselect

Properties...

Flatten [F]
More »
¥ Show All

¥ Labels

i Measure

File Edit Font Results

1Labe| ]Area |Mean StdDev \Mude |M|n [Max |IntDen Median |[{*
C3-JinNg-YellowHot Ism:0000-0341 61.934 641083 257.219 408 399 2936 39704565 557
C3-JinNg-YellowHot Ism:0291-0173 2868 607.875 214.347 407 399 1639 1743311 543
C3-JinNg-YellowHot Ism:0341-0299  59.066 642695 259.026 408 399 2936 37961254 557



Particle analysis

59. To get measurements of the individual spots, go to Analyze — Analyze Particles. You can exclude very tiny
objects or very large ones using the Size limits. You can also select Pixel units. Circularity can also be used to
exclude objects based on shape. There is a plugin called the BioVoxxel Toolbox, which has an advanced
Particle Analyzer option which has more options such as perimeter, aspect ratio, etc. So this can be used
instead of using the Shape filter or to measure different shaped objects in the same image.

The entire image will be analysed because a region of interest has not been selected. So, this will measure all
of the objects in the whole cell.

2 £2
Size (um*2).  |0-Infinity
[ Pixel units

Circularity; |0.00-1.00

Show: |Overlay -

[+ Display results ¥ Exclude on edges
[ Clearresults I Include holes
¥ Summarize I Record starts

[ Addto Manager | In situ Show

QK | Canu:el| Help|

Summary and Results tables and image with overlay and ROI showing

o File Edit Image Process Analyze Plugins Window Help BAR “ChS$1-T3" 60.68x60.68 um (640x640). 16-bit: 800K
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Fraohand calactinne

File Edit Font
Slice |Cuunt ]TutaIArea Average Size }%Area |Mean hode |IntDen \Median Skew ~
C3-JinNg-YellowHot Ism 776 61.556 0.073 1672 502321 450545 50871 495960 0.59°
Results - O X
File Edit Font Results
Label [area [wmean  [StoDev [mode |Min [Max [intDen  [Median [Skew [Wurt
743 C3-JinNg-YellowHot Ism 0027 439.667 28746 417 417 472 11858 430 0.848 -1.500
744 C3-JinNg-YellowHotIsm 0063 659.000 154432 440 440 889 41472 696 -0.132 -0.831

745 C3-JinNg-YellowHot.Ism 0.009 549.000 0.000 549 549 549 4936 549 NaW  NalN
746 C3-JinNg-YellowHot Ism  0.009 408.000 0.000 406 408 408  3.668 408 NaN  NaN
747 C3-JinNg-YellowHot Ism 0009 454000 0.000 454 454 454 4082 454 NaM  NaN
748 C3-JinNg-YellowHotlsm 0009 418.000 0.000 418 418 418 3.798 418 Nah - Nan
749 C3-JinNg-YellowHot.Ism 0.009 400.000 0.000 400 400 400  3.996 400 NaM  NaN
750 C3-JinNg-YellowHotlsm 0009 427000 0.000 427 427 427 3839 427 NaN  NaN
791 C3-JinNg-YellowHot.lsm 0099 533.000 B87.572 404 404 686 52710 513 0.297 -0.932
752 C3-JinNg-YellowHot.lsm 0.189 635429 193636 401 401 1088 120721 585 0893 -0.732
753 C3-JinNg-vellowHotlsm 0027 508667 99470 443 443 624 13746 462 0.678 -1.500



https://imagej.net/plugins/biovoxxel-toolbox

61. If you haven't selected Add to Manager, you can add the selections as ROIs by going to Overlay — To
Manager. Or if you select Record Starts, you can Add Particles.

ROl Manager — O x
10000-0341 [ Add
02910173 it
0341-0299 Update
100810365
00830379 Delete
0082-0401 —_—
400820363 Rename
Yo085.0356 7@
0087-0390 Measure [0.678 -1
00890412 e L
0091-0371 Deseled 1n 40 o
0092-0346 = NaN
0094-0373 Open I
0094-0385 disie
0095-0388 _ ‘
0096.0412 o '
0094-0433 Draw |
0007-0425 AND i
0098-0396 OR (Combine) {
0100-0402 XOR [
0100-0405 : Spit

Add Particles

e I%Area ]Mean lMl:l Multi Measure

1.687 502400 451 Multi Plot
62. If you save the image as TIFF with the overlay shown, it will still be there if you open the image again so this is

a useful record of what you have measured.

>w Help BAR "ChS1-T3"; 60.68x60.68 um (640x640); 16-bit, 800K
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Flatten [F]

More »
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63. To restrict measurements to a particular region of interest in the ROl Manager, highlight the ROI and then go to
Analyze — Analyze particles. Only the objects inside the ROI will be measured.

Measurements restricted to the nucleus

RS L SRSA e [ S e e W m bl B8 ® e T |

ROl Manager = O x

"ChS1-T3", 60.68x60.68 um (640x640); 16-bit; BO0K
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-l Labels
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More »

v Show All
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65. Next is to count the number of double-labelled spots (green and red). Not this is not the same as intensity-
based colocalisation analysis where you are interested in correlation coefficients, e.g. Pearson’s/Manders, etc.
66. Create binary images of both images by using thresholding as detailed earlier (Image — Adjust — Threshold).

I 0 - Threshold X

| 60.68x60.68 pm (640x640); 16-bit; B00K "Ch§1-T3"; 60.68x60.68 ym (640x640); 16-bit; 800K

i |

|Moments 7:! ‘Red :|

Iv¥ Dark background ™ Stack histogram

I” Dontresetrange

Auto| Apply | Reset ﬂ|

67. Moments works well for both images. Apply the threshold to create 2 binary images.

60.68x60.68 pm (640x640); 8-hit; 400K "ChS1-T3", 60.68x60.68 pm (640x640); B-bit; 400K

Threshold *

< ]
4 1]
Moments ﬂ |Red ﬂ

Iv Dark background ™ Stack histogram

[~ Dontresetrange

Auto | Apply | Reset | ﬂ

68. To remove single (isolated) pixels, go to Process — Binary — Options. Use Erode or Open — note the Count
(8) restricts the operation to isolated pixels only (those “object pixels” that have no neighbours).

"ChS1-T3", 60.68x60.68 pm (640x640); B-bit, 400K

| £:| Binary Options bt

lterations (1-100). |1

Count (1-8): [8

Iv Black background
[ Pad edges when eroding

EDM output.  |Overwrite -

Do: |Erode -

OK | Cancel Help‘




69. Use Boolean logic to create an image that only contains spots that are in both images.

Go to Process — Image Calculator. Use the AND operation to create an image where both images have white
(object) pixels in the same locations.

i |£| Image Calculator *
60.68x60.68 um (640x640); 8-hit; 400K "ChS1-T3"; 60.68x60.68 pm (640x640); 8-bit; 400K
Image1: |C2-JinNg.Ism j
Operation: |AND j
LIPS C3-JinNg-YellowHotIsm j

[V Create new window
I 32-bit (float) result

oK | Cance\| Help|

70. Here is the result image;

60.65x60.68 pm (640x640); 8-hit; 400K

71. Then use the Particle Analyzer to measure the number of spots.
72. Since the image is binary, you don’t need to use a threshold but you might decide to if you think it's confusing.
Any threshold option will work with a binary image.



74. Go to Analyze — Set Measurements;

|| 23

v trea [ Mean gray value
[ Standard deviation [ Modal gray value
[ Min & max grayvalue [ Centroid

[~ Center of mass [~ Perimeter

[ Bounding rectangle [ Fitellipse

[~ Shape descriptors [ Ferets diameter
[ Integrated density [ Median

[ Skewness [ Kurtosis

[~ Areafraction [~ Stack position

[ Limitto threshold v Display label
[~ InvertY coordinates | Scientific notation
[ Add to overlay [~ MaM empty cells

Redirectto: [None ~|
Decimal places (0-9): |3

OK | Cancel| Help|

75. You can include an upper or lower limit if necessary to exclude very tiny objects or very large ones.

B 3
Size (um"2).  |0-Infinity
[ Pixel units

Circularity: |0.00-1.00

Show: |Owerlay A

I+ Display results I Exclude on edges
[ Clearresults [ Include holes
W Summarize [~ Record starts
[~ Addto Manager [ In situ Show

ok | cancel | Heip|

Results

Summary - O X

50.68x60.68 um (640x640); 8-bit; 400K File Edit Font

Slice \Cnunt \TntalArea Average Size \%Area \Mean |Mmje MntDen ]Median =
Result of C2-JinNg.Ism 4 0476 0.119 0013 0000 0.000 0000 0.000




76. If you didn't select Add to Manager, you can still move the overlay to the ROl Manager. Go to Image —

Overlay — To ROI Manager.

77. If you want to visualise where the double-labelled objects are, you can use Image — Color — Merge Channels.

60 BBxE0 68 pm (640x640), B-bit, 400K

"Ch51-T3", 60.68x60.68 um (540x640), B-bit. 400K

1.2382

£ Merge Channels

C1 (red)

C2 (green)
C3 (blue)

C4 (gray)

C5 (cyan)

C& (magenta}

C7 (yeliow)

Add 1Y l

X
|*MNone* “!
[*rone -
|"None* 'i
|*Mone* -
[Resuttot Czsinigism K|
[ 3-Jintig-YellowHal Ism |
“None* -

Create composite

I+ Keep source images

" Ignore source LUTs

oK | Cancal

78. Note that if you want to know the intensity of each channel in these areas, you can measure back on the
original image either by using the ROl Manager (create a selection) or by using the result image as a mask and

selecting the Redirect To option in Analyze — Set Measurements.




Background subtraction

80. Background subtraction can be used to better define the spots if you want to know if they are colocated with
another marker.

81. Using the CLAHE image, go to Process — Subtract background. Turn on Preview and note the difference in
the image. Turn on Create background to help you understand what the radius means. To remove unwanted

blur, this works well. This is also used to remove shadows/background. If you have a brightfield image, choose
Light background.

| Subtract Background... >

Rolling ball radius: |5 pixels

™ Light background

“Ch2-T1", 60.68x60.68 ym (640x640); 16-bit, BO0K

[~ Create background (don't subtract)
[™ Sliding paraboloid
[ Disable smoothing

0K | Cancel] Help|

. -
|4 Subtract Background... X

Rolling ball radius: |5 pixels

[™ Light background

"Ch2-T1"; 60.68x60.68 pm (640x540); 16-hit; 800K

IviCreate background (dont subtract);
[ Sliding paraboloid
[ Disable smoothing

v Preview

oK | CanceIJ Help|




83.Before

"Ch2-T1"; 60.68x60.68 um (E40x640); 16-bit, 800}

Macro recorder

After

C1-JinNg-bckg.lsm - O X
*Ch2-T1" 0.68 um (640x640); 16-bit; BOOK

84. Go to Plugins — Macros — Record.

85. All actions will be recorded in this window.

86. After you have finished, click Create to create a new macro which will appear in the Script window. The default
language is ImageJ1 but you can use others.

87. This is also a good way of keeping track of your trial attempts.

88. Once you have worked out the best way to carry out the analysis, you can add in the necessary code to enable
the script to run over many images, e.g. batch processing.

89. For example, the text below can be used to select all of the files;

GetDirectories_.ijjm

GetimageName.ijm

SelectsAll_ROls_.ijjm

atc pde(true);

for (i=0; i<list.length; i++)

shao sgress(i+l, list.length);
=n(dirl+list[i]);

[
L

90. The code below allows you to get the name of the image so that you can select images based on this;

GetDirectories_.ijjm

I 1 |imgName=get

GetimageName.ijm | S

Y e
L

91. As you can see, the colour-coding helps to highlight the different commands. Fiji also has a library of
commands so you can type into the script window and different options will appear. You can easily select the

process that you want.
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