chloroquine (-) chloroquine (+)
NT HBSS NT HBSS
Vec. Apt. Vec. Apt. Vec. Apt. Vec. Apt.

('hi\g) GFP-LC3I
50- — —
_—-— e
GFP-LC3II
Pettaaiie sl e ion o ) Cleaved
25- '« GFP
LCa3ll p— et :
Jo-tubulin 1 7 0903 1 0 6 0.

Image J for analysis of biological
Image

Dr. Thoria Donia

Associate Professor of Biochemistry,
Faculty of Science, Tanta University

Mail: thoria _donia@science.tanta.edu.eg
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Scientific image

* |s different than a regular digital photograph of a
beautiful scene you shot.

* Digital images are samples of information



What i1s Digital Image Analysis?

 Using the numbers in digital pictures to get useful information
« REMEMBER:

o Start with an image -- end with an answer

Thoria Donia



How can you download image J

https://www.embl.de/services/core facilities/almf/serv
ices/downloads/imagel/image) setup/

You just double click with EMBL Imagel setup vl Of,
and then file downloading will be start.

* You have to download Java using this link
* https://java.com/en/

* |If you have any message concerning Javaw.exe just
open the setuped version in program files and click that
file then complete setup steps and open image J

Thoria Donia


https://www.embl.de/services/core_facilities/almf/services/downloads/imageJ/imageJ_setup/
https://java.com/en/

When opening the program you will get this window just
choose allow access

—IRGB Merge | roc curve  Experimental |l
Subtract Background |
Enhance Contrast |
Measure |

Hot LUT |

Pale LUT | . ; et @ Windows Firewall has blocked some features of this app
Gamma |

Add Ramp |

Common Tasks

Bin Image

4
File Edit Image Process Analyze Plugins Window Help
Balc|ol <4+ Aoz |4]|0]7]a|n]|s]

commands, 33 macros)

Image)

4 Windows Security Alert

Windows Firewall has blocked some features of Java(TM) Platform SE binary on all public and
private networks,

MName: ava Platform SE binar
Close Toolbar | Publisher: Orade Corporation
Path: C:\program files\javaljre1.8.0_241\bin\javaw.exe

Recycle Bin f Mew Bitrmap
2 Image This app has already been blocked or unblocked for a different network type.
Allow Java{TM) Platform SE binary to communicate on these networks:

| Private networks, such as my home or wark netwark. The firewall is already configured for
this network type.

Public networks, such as those in airports and coffee shops (not recommended
4 because these networks often have little or no security)

(£ ]

Mum 1 20 ics What are the risks of allowing an app through a firewall?

Allow access

citations

07:01 o
TeTe/sT/I"
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Some information about the program

* 1- Runs everywhere: it is written in Java, It to run
on Linux, Mac OS X and Windows, in both 32-bit
and 64-bit modes.

e 2- Open source: Imagel and its Java source code
are freely available and in the public domain. No
license is required.

* 3- Imagel has a large and knowledgeable
worldwide user community.

e 4- Data types: 8-bit grayscale or indexed color, 16-
bit unsigned integer, 32-bit floating-point and RGB
color



Some information about the
program

5- File Formats: Open and save all supported data types as TIFF

?' All analysis and processing functions work at any magnification
actor.

7-Selections:

Create rectangular, elliptical or irregular area selections. Create
line and point selections. Edit selections and automatically create
them using the wand tool. Draw, fill, clear, filter or measure
selections. Save selections and transfer them to other images.

8- Image Enhancement:

Supports smoothing, sharpening, edge detection, median filtering
and thresholding on both 8-bit grayscale and RGB color images.
Interactively adjust brightness and contrast of 8, 16 and 32-bit
images.
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To know about the program after setup
help then about image J

£ Image) -

File Edit Image Process Analyze Plugins Window Help
B o|z|o| <4+ Ala|om2| |40~ |Q]m]|a]| |>]

Common Tasks : About Imagel

Bin Image

RGB Merge

Imaged 1.39p
Wawne Hasband
Subtract Background =¥

Enhance Contrast

Measure

Hot LUT

Fale LT

Gamma

Imaged is in the public domain
Add Ramp

Close Toolbar

Thoria Donia



Different bars of the program

Menu Bar

\—0 File Edit Image Process Analyze Plugins Window Help

Tool Bar —» [[mf@lfeq(VIPA VAR NN Il A A AN

‘_. ImageJ 1.43dlJava 1.6.0_14 [32-bit] (399 commands, 35 macros)

Status Bar




Common tools in image J

— area selection tools
— line selection tools Graphics are from the ImageJ
— angle tool website (http:/rsh.info.nth.zov/ii/.
point tool
wand
lEHll'.ﬂm
r L A ;—magnihfing glass
scrolling mnl—* ; :
color |21If.'|f.l.'-.'r
action tool macru
menu tool macros
tool macros —
macrotoolset switcher —
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Adjusting image contrast and brightness

Common Tasks

Bin Image |
RGE Merge |
Subtract Background |
Enhance Contrast |
Measure |

Haot LUT |

Pale LUT |
Gamma |

Add Ramp |
Close Toolbar |

TEM-microgr... Mum 1

Results

3

PDF

4 1jpg - F d Image) - ol
258210 pixels, 8-hit; 33K e File Edit Process Analyze Plugins Window Help
ga - ’ : B [Bac| Tye | J410]7]a]n]a|

' M GrightnessiContrast... Ctri+Shift+C e T
Show Info.._

Ctri+l
Ctrl+Shift+P

IDT_Primer(... si inc_L... Window/Level

Color Balance...
Threshold...

Properties...
Ctri+Shift+T Color

Stacks

Size...

Canvas Size.. Hyperstacks

Crop Ctrl+Shift+X
Duplicate. .. Ctri+Shift+D |
Rename.
Scale. ..

sn-figurel

Ctri+E

Translate...

Rotate

Zoom

Lookup Tables

measure.. EMBL Imagel primers Jjre-Bu24l-wi...

e o

&* g J ) Ll ENG

TeT=/=1/1"
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Important notes

* Adjusting contrast and brightness is just for pictures
you take for demonstration and not in captured
photo for analysis because when you capture it you
adjust settings in all groups.

* It is not a tool to change anything about analyzed
Image.



Analysis done by image J

e Measure  area, mean, standard

deviation, min and max of selection or
entire image.

* Measure lengths and angles. Use real
world measurement units such as
millimeters.



Topics that will be covered today

* 1- Analysis of gel and western blot images

* 2- Analysis of fluorescence and

colocalization signal of immunofluorescence
images

* 3-Analysis of nanoparticle size distribution
* 4- Analysis of stained liver tissue
* 5-Counting the cells

Thoria Donia



Analysis of DNA gel using
Image J



Steps you can follow as screen
shot

* 1- open image J software from its setuped icon

Common Tasks [ Image) - o IEN
File Edit Image Process Analyze Plugins Window Help

Bin Image | D‘Q|E|@‘_{|5_|+‘*\|A|O\|{%|f| |J’|{?|ﬁ|§s=ﬁ|®| |='='|

RGB Merge |

Freehand selections

Subtract Background |

Enhance Contrast |

Measure |

Hot LUT

Pale LUT

Add Ramp

Gamma |

Close Toolbar
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This is the image

5 Image for ANALYSIS - Windows Photo Viewer - a
File v Prnt v E-mal Bum v Open v 9‘

( ®- = (-m-()-m-) S ¢lx)

08:24 0
Tere/sT NI

A m @) i ENG
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Open the image of gel you want to analyze By
clicking file menu then open

—

Common Tasks d Image) =
File Edit Image Process Analyze Plugins Window Help

Bin Image | D|qlg|{:;u|,-:]d_|+|'a|ﬂ.|q\|ﬂ]f| |J|F|#lﬁ'ﬂ|ﬁh| |”I
RGE Merge | Stralght line aslectiona (right click for other types)
Subtract Background I

Enhance Conirast I

LE Fi I

- £ Image for ANALYSIS .tif
| 6] T pinels, RGE, 450K

BT N

T
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As image J can not read the white bands so invert colors in
image by edit ....invert

Common Tasks = [ Image)
Flle Image Process Analyze Plugins Window Help

Bnimage | |59 yndo crez QIO 2] |40 7@ S| |>]

RGB Merge I *Ellipti Cut CtrieX

Subtract Background ] Copy CUeC
Enhance Contrast | Copy to System
: Paste Clri+V
¢ Paste Control

59175 pixels, RGB, 450K

Clear

Clear Outside

Fill Clri+F
Draw Ctri+D

Invert Ciri+Shins+l

Selection »
Options ’
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Photo after color inversion......oands will appear in
black

Common Tasks g Image)

Flle Edit Image Process Analyze Plugins Window Help
snmae | | ;||| =] 4|4 (N AR @ 2] |40~ @ n|s] =]

RGB Merge I Invert 0.015 seconds, 7.7 million pixels/second

Sublract BackofoundJ

Enhance Contras! I

- Image for ANALYSIS .tif

W76 pixels, ROB, 450K
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Select the area of bands using rectangular selection

—

Common Tasks £ Image) =
File Edit Image Process Analyze Plugins Window Heip

B olzio<l«+INAlK M2 (22|78 ||

Bin Image

Subtract Background

|

RGBMerge | | o178, y=72 w=467. h=67
|
|

Enhance Contrast

£ Image for ANALYSIS .tif
359175 pixels, RGE, 450K
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Analyze ....gels .....select the first lane

Common Tasks £ Image)
Flle Edit Image Process Plugins Window Heip
I8 @=io|—=<|£[+]XN]| Measure Criem ||| &H]| > |

Bin Image

RGS Merge Scrolling 100l (or press space bar s Analyze Particles

J
|
Subdtract Background l Summarnze
|
I

Distribution

Label

Clear Results

Set Measurements

Enhance Contrast

Moassire
¢ Image for AN
359175 pxels, ROGB, 450K
Set Scale.
Calibrate
Histogram CtrisH
Piot Profiie Ctrie K
Surface Plot
Select First Lane Citris1
Select Next Lane Cliri+2
Piot Lanes Ciri+3
Re-plot Lanes
Reset
Label Peaks
Draw Lane Outlines
Gel Analyzer Options
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Analyze-gel-plot lanes

Common Tasks L image)
File Edit Image Process Plugins Wincdow Help

B0 Image

| | B olciol<|4+{x messwe  cuon
RGE Merge | | scromngtoct (e press space parz  Anatyze Partcies
|

Summanee
Dstridbution

Labed

Clear Resulls

Set Measurements

Suttract Backgrounad

Ennhance Contrast

L Image for ANALY
a1 7% pomis, RGE, 450K

Set Scale
Calibrate
Histogram
Piot Profee
Surface Piot

Select Frst Lane  Cirie1

Seject Next Lane Cirn+2

Piot Lanes Ciri+3

Re-piot Lanes

Reset

Label Peaks

Draw Lane Outlines

Gel Analyrer Options
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ThisPC  EMBLImage)  roccurve  Experimental |

Common Tasks
{ Plots of Image 2l
000268 pixels, 8-bit 131K

Image for ANALYSIS i, Uncalibrated

Bin Image

RGB Merge

Subtract Background

Enhance Contrast |

{
§50x1 74 peels, ROB; 450K

Thoria Donia

g Image) =
Fle Edt Image Process Analyze Plugins Window Help

Dlojalof 4+ A0 |41¢|7a/n8] »|

x=466, y=261, valug=255

Image for ANALYSIS tif ik

comt



Use straight line tool and shift to detect
bands

§ Plots of Image

00x268 pleols, Bbit 131K
Image for ANALYSIS A Uncallbrated

i Image)
Fle Edt image Process Analyze Plugins Window Help
~ | clojalo 4\ A0l L/)/]2i8/\a]

RGN0 | yeian g vt 2020120

Common Tasks

« 0

Sublract Background

Enhance Conras! [

{
/\4\ ﬂ J4001 14 piels: ROB, 450K

|

Image for ANALYSIS A - O

Thoria Donia



Another option to select area of each
band separately

Rldw-o|= Dr. Thoria Lecturd S8 Image) - - o
Home Insert Design Transitions Animations Slide Show Review View File Edit Image Process Analyze P\ugins Window Help = e
= Cut : = Layout = N — 34 Find
el = 5 R QO|c|ofZ 4|« |\ A|a|o|F] oxjs|s]o| 2] | |~}
53 Copy ~ |==) Reset — . _ 2ac Replace =
Paste New 7 U S abe AV- A, \ %=486, y=310, value=255
- J’Fnrmat Painter  gjjge~ 5 Section v - o B Lg Select ~
Clipboard El Slides - - . = - ing Editing
Slides Qutline H3 & Iz @ lhere Tooego oo
e 650x343 pixels; B-hit; 218K
57 Analyzegek-plotisnes - Image for AMALYSIS tif, Uncalibrated -
w e - e Ty
= - ;
O e —— s
~
58 -
O e —— :
o
59|  Use strsight tool and shift todetect ‘
— :
Crm e —— -
60 =
- g
Z H
- 3T
El‘ Click to add notes 3
- -
|[Els= e T 65% (=) — U ) &=

Slide 60 of 60 | “Office Theme” \q‘ﬁ English [U.5) |

Thoria Donia
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Use wand tool to detect areas of bands

w w

(¥

EMBL Imagel  roc curve  Experimental I

- = - Common Tasks
< Plots of Image - = File Edit Image Process Analyze Plugins Window Help
500%268 pixels; S-hit; 131K Bin Image |

Image for ARALYSIS AT, Uncalibrated D‘Q|Q|@|’/‘|A“+RA|O‘|§W?|/| |d‘,|‘?|ﬁ|g‘ﬁ|&| |»|

/J' HESIOHE =446, y=166, value=255
Subtract Background |
Enhance Conirast I
¢ Image for ANALYSIS _tif = =
3561 75 pixels; RGE; 450K

v v

e Qi rong
|Area |
5996 497
2798.012
7547 861
12478.104
13130.983

4 Image) -

Results -

[ R o B N R

SN G ROR

cH e € 3T %3 O =&
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Click analyze gel ----label peaks

This PC EMEBL Imagel roc curve  Experimental Il

4 Plots of Image -
. 300x268 pixels; 8-bit; 131K

Image for ANALYSIS tif, Uncalibrated

L L ¥

4
File Edit Font

|Area |F'ercent |

Common Tasks

Bin Image |
RGE Merge |
Subtract Background |

Enhance Contrast |
4
3559174 pixels, RGE; 450k

4 Image) = =

File Edit Image Process Analyze Plugins Window Help
Dlolx|ol<|a +[N Alalol2]|_|4]¢0]71a|n]a] |»]

Unused Tool

Image for ANALYSIS .tif = =

7503.619  15.082
4186.285 8414

9116.397  18.524
141453640 28433
14799518 25.747

[ | N s B e R

O @® - ¢ ENENCLON"
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You can save your results by clicking file ....save
as in results window

AutoSave (@ oF) |'E| s E‘_) o s image J presentation
File Home  Insert Design Transitions Animations Slide Show Review  View Help 2 Search 1% Share I Comments
fﬁ A —IIEI ElLayout-~ 28 el EEEERE 1 ENNOOoO DI_—l 7 s SFind
Paste E@ N New (DReset . . o k| /_\—I——L»DDG! - ArranDe < 1z (.)bc Replace -
- Side= iSection= | B 1 Y S a5~ Aa — = ====-"971 = e Fyes s (= [ Select~
a & Plots of Image - B Paragraph Drawing Editing
48 300x268 pixels; B-hit; 131K [«]
Image for ANALYSIS 1if, Uncalibrated
.  ge| ----label peaks
4 Image for ANALYSIS tif - O
359x175 pixels; RGE; 450K
50 343 2075 ‘
1508 [E]
5.4
L L % B
51| & Results -ol

Edit Font
Save As... Cir+S

Set File Extension...

52
3 5116.397  18.324
4 14145640 25433
5 14789518 29.747

33

Sid

[ 20 e C A0 & &0 @ : —
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Then open in excel and analyze the results

& Save as Text

Savein: | | westem image w G ? 4 '

Li
ol e

Recent places

s Window Help
141¢]71a|mls] |»]

Image for slided Western blot
ANALYSIS cutted picture

Libraries
A
This PC
-
w

Netwark

File name: | v | ‘

Save as type All Files (*7) v

File Edit Font

Area ‘Percent ‘
74503618 15082
4186.255 8414
9116.397  18.324
14145640 28433
14799518 29747

[ R

2 @ €C M F % O & . ¢ C B
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In this case which is semiquantitative
analysis of DNA in gel image

* You can calculate the fold change by dividing over
the area or percent of each group or band on that

of control

* You can add the values on each band in the image
that will be added in paper. Something like in this

Mutant
Mock wWT-Phafin2 Phafin2
o = >
MWV 2 2 =
<D o = S ae $Q<\”“e' e o == <2
25—
| — | —— — L C3-1

LC3IL - LC3I 0.34 0.75 0.86 1.49 0.55 0.67
—x_x—~tubulin

1 2 3 4 S5 S

PLOS ONE | www.plosone.org 1 January 2014 | Volume 9 | Issue 1 | e7979
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Analysis of western blot
Image



Western blot overview

Spoage -
Membrane
Gel
Filter paper

- ————————————
-

SDS PAGE: scparation

of protein sample Sandwich preparation

- +

-

Electrode ha

Electrophonically transfer of protein
samplec onto PVDF membranc

!

Moemberane

—_— f—

Y

Enzyvme Primary
antibody
Secondary Protean
antibody

Incubate the membranc
with HRFP conjugated
secondary antibody

Signal
Substrate

Incubate the membranc
with chemiluminescent
HRP substratce

X-ray film

S0 kDa

—

Block the membrane with
BSA or milk cascin

Incubate the membranc with
prmary antibody, specific 1o

the target protein

(—

-

—

Autoradiography

=7

Harry Towbin, in Encyclopedia of Immunology (Second Edition), 1998
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https://www.sciencedirect.com/referencework/9780122267659

Image for western blot

2012 Critical Care, by BioMed Central

http://www.ccforum.com/content/16/4/R158
http://download.springer.com/static/pdf/259
[art%253A10.1186%252Fcc11478.pdf B

AL Adipose Tissue LTI TITY .I
.'......IB:IR . -=
|R-p-IRS!

RS (1yroan)
Diacerhein attenuates the inflammatory response - - - .. - 4 |B|RS-1

and improves survival in a model of severe sepsis
Kelly L Calisto, Angélica C Camacho, Francine C

Mittestainer, Bruno M Carvalho, Dioze Guadagnini, - - el IB:p'Akt ... ...'q

José B Carvalheira and Mario J Saad
- - - # IB:Akt

cveinie?

........| IB:p-Actin

PO 7 - SR S S
Diacorhek - + - 4

Sham Sepus
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Open the image in image J

- image!)

w File Edit image Process Anahyze Plugins Window Help
oogioi<is +NAlQOs |Sol”@aa

Polygon selections

Expenmental Il New fclder

Common Tasks

Bin Image

RGO Merge

Look n mages for aralyen
. - mrenmee
fecsman . -
Rt &
wateil —————
lem type PING image
Colocalization NT Colocalization test oxampie of Gel image NT red stain Picture for cell Test red stain Westi Demansions: 819 x 44
= rmmuncbictts... court cutted . s KE
T ™
Libcanes
' *
Thes PC
“a
Network
Pl name Westem bict oufted pcture v Opeon
- Cancel

Flos of type MPBesC
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As there is too much free space crop the
Image

4 Image)
ﬂ U\E U\E File Edit Image Process Analyze Plugins Window Help
1% H Dole|ol< 4|+ W Alao2] [4]0]|7]|a|n|a] |»]
X=T65, y=142, value=255,255,255

This PC EMBL Irmnagel roc curve  Experimental | New folder

Common Tasks

Western blot cutted picture-1.png

1 4
3150 pixels; RGE; 1 4MB

- - -

-------4

————

Plagiarism citations
Checker X
10:00 »
TeTs/-TNIE

=2 a * g9
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Rectangular selection then image crop

& <l

Straight ne =

2 @

Expernimental New foider

£ Western blot cutte
319460 pixels, RGB, 1 4MB

- -]

e ———

é
File Eait Process

Type

Adjust

Show info
Properties
Color
Stacks
HyperStacks

Crop
Duplicate
Rename
Scale
Transiate
Rotate
Zoom

Image)

Analyze Plugins Window Help

Ctrisl
Clri+Shift+P

Clrt+ Shift+ X
Ctris«Shint+D

Ctri+E

BT ACAVAl= AR

Thoria Donia
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Image became as in view

: nage)
Foe EcG mage Process Anahyxe Phuages Woow Help
Do <44+ Ay ” VAT AV AT~ 1% -

Common Tasks
£ Westerm DOt Cutted piciure-3.
B age P21 w8 penitn. ROE. 331»

RGE War3e |-------.|

!‘ub‘f:;’ Bachgrouns

Esmance Conidr ast

o= a—u

Leasire

Mot LUT

Fale LU

—==-=-—1

Cavvma

o2 _l?a—w

Cloae Toolaw
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As in this image select one lane and the last one
which is internal control as following

. tmage - o
e L I PRUgINS  WANOOw  Help
EQG@”: PLEL St rMeasure Ctrie
Serong 100l (o pross space Bat &  ANAlyZo Partcies

SLATHTNRIOO
Dasintuthon

Common Tasks

D A mage

s

Choar Resuilts
St Measurcimemms

RCEB Nerge

goooaa Bacs orouna

Set Scawe
Caitrate

7rnharnc. C;omnsi

HISIOg e Curredd

Reset
Labe! Peaks
Draaw Lane Outimes

Gl Aty zes Opmomns

Meosaure ]
s ot Protie Ctrie X
Hot LUy J Surtace ot
B || - 000 | Sewctiresiiane cumes
TOoOs . Select NexXt Lamne Clie D
Garmemas J
- Piot Lamos Clrted
SR ame J Re-piot Lanes

hase TootDaw
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It will be selected with no. 1 in the middle

g Image) - 77 R
Fie Eaa mage Process Analyze Plugins Window Help

Boiaio—<lLdiNAla e ~ FJolxiai'n|&l |»|
110 y» 149 valune2220 220 220

Common Tasks

=

£ Westerm blot cutted picture- Y. s
21264 piats. ROB, 331

-------.l

o n
- —_— —--.3

—————=1

Ban image

RGEB Mearge

DRy Sackoroung

Erhance Confrast

Measure

Fade LUT

GCamma

!
!
. ——_— -— — Ce—_— —— —— - - e

Ao R;Q\D

0
13
e
[o
'ﬂ

-]
|e
|0
|
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Move the selection to the last lane and analyze
gel select next lane and no.2 will be added on
this lane

image’ - ¥ s
Fiie Edn mage Process Analyae Plugins Window Heilp
B oo =lsidinlAlaioyes] [ Flol7@iaja) =]

SLroling 1004 (Of eSS SPACE Dar ana crag)

Common Tasks -
£ Westem biot cutted pecture-.. —

Bin image | 31 2x2%53 paceds. RGE. 305

oneane | —— — — — — —

Subtract Backgrownd |

Enhance Contast | - - —

Mecasure

ot LUT — — - — — - —

Fade LUT

k=]
Gamena = ams e e e
o

Agc Ramp

Close Toolbar
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Analyze ...gel ...plot lanes

é Iimage) - T
File Ednt Image Process Plugins Window Heip

(=] QIO =L 4N Measure Clrie
MIonSing olass (Of Use "=~ and ~-* Analyze Partcies

Summarae
DEstirbutbon

Common Tasks

Bin image

RGE Merge

Subtract Background

Enbance Conwrast

Measure
Mo LUT
Pate LT EEN  scic<tFistiane Cined
Tools . Select Next Lane Clute2
Gamema
F— ———— —o' Piot Lanes Ctris3
Acc Ramp

Re-piot Lanes
Reset
Label Peaks
Draw Lane Outhnes

Gel Analyzer Options

s S s S s s s e s e

Close Toolbar

Thoria Donia



Make selection like this using shift an

tool

-—
4 Plots of Western
o [l S00518 pixels; -bit, 753K

This PC EMEL Im hlat cutted picture-1.png; Uncalibrated

&

Opera Bro

Image)
Edit Image Process Analyze Plugins Window Help

- "W oy nalalels] 4]0 Aan|e) ]

=29, value=53 53,53

smmon Tasks ) 3 B
£ Western blot cutted picture-.. =

Bin Image | 312x253 pixels; RGE; 303K
RGB Merge | .. . ... - d

iubtract Background |
Enhance Contrast

Measure |

Hat LUT | — - — - - -

- - e

Recycle Bin

4
s

MNum 1

Fale LUT |
Gamma |
Add Ramp |
Close Toolbar |

o q
o ﬂ

SOt
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Use wand tool to analyze area of each
band

. i Image)
2 Eie_ Fdit Image Process Analyze Plugins Window Help

4 Plots of Western = = |
- m SDstwmxels;E-b\t;ESSK |Q|C§I;A_|-¢-|'\|A|O\‘{"’7|/| |J|ﬁ‘%|g|ﬁ|&| |”|
This PC EMEBL Im hlat cutted picture-1.png; Uncalibrated =29, value=53,53,53

ymmon Tasks

4 Western blot cutted picture-.. — &

Bin Image | 312%253 pivels; RGE,; 308K
m RGB Merge | .. . ...- d
Opera Bro iubtract Background |
Enhance Contrast | . -_ -

Measure |
| Hot LUT | — o — - -
Recycle Bin 2asWi Pale LUT |

o d
camma__| - e e e -

o
Add Ramp |
Close Toolbar |

4
ra

MNum 1

10:16

1 0 *
o (== ) ENG e
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You just click wand tool and in the middle
of area click you will get the area size in

results file
v, 220

Thl‘ PC EME.L Imagel roc curve  Experimental Il New folder

4 Plots of Western
J00x518 pixels, 8-hit; 253K

4 Imagel
File Edit Image Process Analyze Plugins Window Help
[4]0]7aln]a] ||

4 Western blot cutted picture-.. — &

| tern-blat cutted picture-1.png; Uncalibrated

&

Metwark Opera Browser I'l=

File Edit Font

312:253 pixels; RGE; 308K

..-....d

‘ackground |
Contrast | . -_

sSure
Results

[~—m= |

! d
-

Recvcle B |Area
tecycle Bin

2903.627
10939.941
2948 456
7394353
3396.042
6408.234
4915477
8372.012
9 10181.891
10 11087.134
11 11473669
12 10750426
13 11451134

[ R e N R

14 9443 477
15 10800.134
10790.062

Eacvlmniﬂ.

O = o NI e RO
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Click analyze gels then label peaks you will
get the percent of area

d Inmagpe) =
W File Edit Image Process Anahze Plugins Window  Help
Ol ||| Al Ala 2| |58~ =]

Expenimental Hew Ioider

Plots of Westemn -

Westenm blot d picture-. — o
0051 8 pieals, B-bit, 253K 8 es ot outted picture

WaElan blol culled piche-1 pog, Uncalbealed e I FLECS INRORC SRR SAE.
= - - - -
kg i
4 Resulis
File Edf Font
larea [Percent |

2903 627 2173
10939921 B.209
2948 456 2.212
T304 355 5548
3326042 2.5438
BADE T34 4807
43915477 3 6638
aaTIo2 G 282
9 10181897 7T.E40
10 11097134 B.326
11 11473669 EBE13
12 10750426 B0DES
13 11451134 B.552
14 2449477 7.09)
e 15 10EDD.134 BI04
16 10790062 8096

]
=
0 o= @ Ch b LR =
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Then file ---save as and save results for
further analysis

g Irmagel =
File Edit Image Frocess Analyze Plugins Window Help

D|olglol<|«+MAla|oes] L1222 n 8] =]

Plots of Westem =

Westenn blot tre-_ = O
051 A pinels, B-bil, 253K i Wies ol outted piciurne

Wl blol cutied pichae-1 pog, Uncalbraled Frep I LIS Iit; TR, OB
Merge | - - e e e
ackpround |

Results

[
Ed#l  Font
Save As Cirle5

Set File Extension. ..

3 2848 456 2212
4 T3 350 5.548
5 3386042 2.548
- G406 232 4807
K
g

A15477 3663
a3arzma 6. 282

= 10981891 7T.640

10 11097134 B3FS

11 11478683 EEB13

12 10730 436 BOES

13 11451134 E.582

14 9449477 7080

e 15 10BD0.134  E.104
16 10790062 8096
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To get the fold change of each band first divide
over that of each internal control then the
resulted value on control value (non treated

AutoSave (! Results - Excel Sign in [Eal
File Home Insert Page Layout Formulas Data Review View Help 2 search 1% Share 2 Comments
noA = — | » o H Insert ~ >~ A p
Arial ==F1| %" | - Wrap Text General - @ ?
LD - _ c% I F tJ iEFJ”} EDelete - | [ Szr‘t& Find & |d§
- === 3= = - = « O <0 00 onditiona ormat as el — Ol 11 €eas
d B I U - - - I= = Merge & Center e % 5 G Formatting = Table~ Styles~ ] Format - 0 T Filter~ Select -
Clipboard Font ] Alignment "] Mumber ] Styles Cells Editing Ideas -
E10 b b3 ~
) - K | J | | H | G | F E D C | B | A
Clipboard v o Percent Area K
7.64 2179 1 0.285175612 10181.881 2803.627 1.2
8.326 8.209 3.456939404 0.985834811 11097.134 10030.94 2 3
Click an ltem to Paste: 8.613 2.212 0.900721928 0.256863927 11478.669 2948.456 34
Percent 2.179 7.64 8.209 8.326 - 8.066 5.548 2411916343 068781972 10750.426 7394.355 4 5
al 22128613 5.548 8.066 2,548 8.502 2.548 1.030049315 0.206568183 11451.134 3396.042 5 6
BT L SR 7.09 4807 2377292625 0.67794588  9449.477 6406.234 6 7
626828090 8104 3688 1595067862 0455131112 10800.134 4915477 7.8
L 7:64.8.326 8,613 8.066 8.592 8.096 6.282 2.720780582 0.775900268 10790.062 8372.012 g9
7.00 8.104 8.096 I [10
10181.891 11097.134 T 11
) 11478660 10750426 12
11451.134 9449.477 10800.134 _13
IR0 179 8.200 2.212 14
IB 5.548 2.548 4.807 3.688 6.282 _1 5
7.64 8.326 8.613 8.066 8.502 _1 6
7.09 8.104 8.09 71 7
Percent 2,179 8.209 2.212 ‘18
@ 5.548 2.548 4.807 3.688 6.282 _1 9
7.64 8.326 8.613 8.066 8.592 =
7.098.104 8.09% 20
— - 21
- an
“ 7 of 24 - Clipboard
! ' @ Item not Collected: Delete iterms
Ready B [T to increase available space

10:42
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Analysis of fluorescence signal you get
from confocal microscopy




Immunofluorescence

Indireet immunofluorescence

Secondary antibody Direct immunafluorescence

Epitope Prifmary antibody

Jove.com
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Immunohistochemistry Schematic

Colored Product ...

' Peroxidase ar
Alkaline Phosphatase

" Secondary Antibody

Primary Antibody

" Fixed Cell Tissue

Proteins https: //rockland -inc.com/ihc-

nradiirtec acny



https://rockland-inc.com/ihc-products.aspx

Analyzing fluorescence in this image
(lysotracker staining)




Open the image in image J

Common Tasks : Image)
File Edit Image Process Analyze Plugins Window Help

Bol=zlol=lal+ N AKX ||l 7Z|e2m|d] |=]

Bin Image

RGB Merge

Subtract Background

< 001 R lysotracker Aptamer 1 hr HBSS.tif (50%:)
Enhance Contrast 371x%971 pixels, RGB; 3.6MBE

Measure

Hot LUT

Pale LUT

Gamma

Add Ramp

Close Toolbar
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Split colors in this image as following

Common Tasks [ Image) o R
File Edit [[iEES) Process Analyze Plugins Window Help

I8 2z Type g BEATAVAr=AN RN

Bin Image

RGB Merge

Magnifying gl: AdeSt >
Subtract Background

<

00 Show Info___ Citri+l tif (50%) (o |

Enhance Contrast 371x971 pixel| Properties . Citri+Shift+P

|
|
|
I L
|
Stacks *| RGB Merge. ..
Hott UT I HyperStacks » Stack to RGB
|
I
|
|

Measure

Pale LUT Make Composite

Crop Ctri+Shift+X
Duplicate__. Ctri+Shift+D
Rename._ .

Show LUT
Edit LUT __.
Color Picker... Cirl+Shifi+K

Gamma

Add Ramp

Scale._. Ctri+E

Close Toolbar Transiate. .

Rotate
Zoom

Lookup Tables
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You will get three images with different
color layers

Common Tasks ! Image) -

|
g 7 3 3 = F 4 001R lysotracker Aptamer 1 hr HBSS1if (blue) (50%) - &
inImage
This PC EMBL Imagel roc curve  Experimental Il J L 371x971 pixels; &-bit; 921K
RGE Merge o
Subtract Background
Enhance Contrast

Measure

Hot LUT |

4 001 R lysotracker Aptamer 1 hr HBSS.if (green) (50%) =—- ©
71971 pixels; 8-hit; 921K

d 001 R lysotracker Aptamer 1 hr HBSS.tif (red) (50%) = =
IF1%971 pivels; 8-hit; 921K

Plagiarism citations  Mew Microsoft
Checker X Word Docu...

1131 4o
TeTe/-TAr

< P @)t ENG
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Note:

* The green layer is not included as you have only
red fluorescence and blue for nucleus and we will
use blue layer later in counting cells.

* So Just close the green layer window and other
images will be analyzed separately one to get red
fluorescence and the other for cell count.
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For counting cells

Common Tasks < Image) =
File Edit Image Process Analyze Plugins Window Help

Do|zo| ||+ N A2 ||| 7/E& ala| =]

i

Bin Image

RGB Merge

Subtract Background

< 001 R lysotracker Aptamer 1 hr HBSS.i1if (blue) (50%)
A7 1x971 pixels; 8-bit; 921K

Enhance Contrast

Hot LUT

Pale LUT

Gamma

Add Ramp

|
I
|
|
Measure |
l
|
|
|
l

Close Toolbar
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Edit .....invert

Common Tasks

Bin Image

RGB Merge

4 Iimage)
File Edit Image Process Analyze Plugins Window Help
Oz |o|=|ls4+ N AKX | 2| || 71E n| S|

Subtract Background

Enhance Contrast

Measure

HotLUT

Pale LUT

Gamma

Add Ramp

Close Toolbar

Imaged 1.39p /Java 1.8.0_241

4 001 R lysotracker Aptamer 1 hr HBSS.tif (blue) (50%)
371%971 pixels; 8-bit; 921K

-

Thoria Donia



Remove the diameter of cell (as no. ) by
eraser

Drawing Tools

@ 9V T -

4 Image) -

File Home  Insert Design Transitions Animations Slide Show Review  View Help ents
i 3 File Edit Image Process Analyze Plugins Window Help
ﬁ [T} = @Layout' Calibri Light (Heading ~ |44« A" A" Bp | =i+ =i+ 5= == 1=~ [: mjfe Q|U — 4H|'\‘A|°s|ﬂ|§'| WWV.WM ‘»|
Reset 3
Pa'Ste & ST:::' ﬁSe(tion' BIUS - £~ i I EEEE Tl = ;é %=116, y=466, value=249
— M“E — . — ¢ 001R lysotracker Aptamer 1 hr HBSStf (blue) 50%)  ~ 0 IIESN AE
60 o e 371%871 pixels; &-hit;, 921K
amete| ©
‘Remove the diamete Y
o]
61 R i a
e — ‘eraser -
o i ®
) & )
~ %@ &
63 .
- &
“ #
® 0
65 D @ ‘ %
¥ P 5
& ’% -l 3
Slid 64 of 68 [ English (United States) = Notes B = &8 T - 1 + 72% [

b ’EHEE]@E o [me ) Kl ENG g‘r‘f‘;ﬁu
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Image -----adjust-----threshold

Common Tasks

Bin Image

RGEB Merge

Subtract Background

Enhance Contrast

Measure

Hot LUT

Pale LUT

Gamma

Add Ramp

Close Toolbar

4
File

Imagel

Eait JIUEFEN Process Analyze Plugins Window Help

Y

Ojo|=|

Type

>

Freehand sel [0 S Brightness/Contrast._. Cirl+Shift+C

EAravAr=JuiE:]

el

) Show Info___ Cirl+l Window/Level
= 001 R 1 P rti Ctri+Shift+P Col Bal
IT1%971 pixels: roperties___ ri+ ift+ olor Balance___
a Color > Threshold.__. Cirl+Shift+ T

Stacks L Size. .
HypersStacks L Canwvas Size_
Crop Cirl+Shift+X

B Duplicate___ Ctri+Shift+D
Rename.__
Scale_ Cirl+E

Translate. ..

Rotate
Z0o0om

Lookup Tables

~——
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Move the down scroll of threshold window
till adjusting nuclei view

w % w % Common Tasks d Image)
7 File Edit Image Process Analyze Plugins Window Help

Binl
EMEL Imagel roc curve Experimental Il &I D|Q|Q|@|’f| A_| ‘¢‘| . | A| O\l{""}| f| | J | & |ﬂ IE iC | & | |” |
RGBE Merge |
Subtract Background |
[ 001 R lysotracker Aptamer 1 hr HBSS.tif (blue) (50%) -
Enhance Contrast | 3714971 pirels, 8-bit, 821K
Measure | ‘
Hot LUT |
Pale LUT |
Gamma |
Add Ramp |

Recycle Bin

4
s
MNurn 1
Plagiarism citations
Checker X

e e = 11:48 o
. = : - TeTs/=T/
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Click apply and analyze---particles ...60-

infinity
X

EMEL Imagel roc curve  Experimental Il
d Summary
File Edit Font

mer 1 hr HE:

MNurm 1 ’ 7 Partll topics

£

Plagiarism citations
Checker X

= S a

Common Tasks

Bin Image |

4 Imagel
File Edit Image Process Analyze Plugins Window Help
D|o|z|o|=|4|+|N Al @2 4028 w8 |>|

RGB Merae
d 001 R lysotra

cker Aptamer 1 hr HBSS.tif (blue) (50%) = =

a7 1871 pixels; 8-bit dhverting LIUT); 921K
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Important

* You should fix the settings for analysis of
images in different groups to get acceptable

meaning.
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Analysis of red fluorescence

Common Tasks Image) =

File Edit Image Process Analyze Plugins Window Help

—anmge | ojg|ajol<al+ s AR @2 |4]0]xlanls] =]
RGB Merge I

d 001 R lysotracker Aptamer 1 hr HBSS.tif (red) (50%) - O HES
3?1)(91 pixels; 8-hit; 921K
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Edit --———-invert

Common Tasks ¢ Imagel
File =508l Image Process Analyze Plugins Window Help

Bin Image Undo Ctri+Z II {n’?l/| |/ I é' |/|g| ﬁl&l

RGB Merge

Cut Cirl+X

Subtract Bo~voranind I Copy Cirl+=C
< 001 R lysotrz lf (red) (50%)

Enhance 371xa71 pixels; 8-bit 9 —COPY 10 System
s Paste Ctri+V

Mez
Paste Control__.

Hot
Clear

Sl Clear Outside
car | Fill Ctri+F

Add Ctri+D

Close
Selection

Options
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You will get white background and black
fluorescent signal

Common Tasks 4 Image) = =
File Edit Image Process Analyze Plugins Window Help
O Qz|lo|<l<[+ N AR ™|, (20| 7|2m|S]  [>=]

Bin Image I

RGB Merge

Subact Dokl
< 001 R lysotracker Aptamer 1 hr HBSS.1if (red) (50%)

Enhance 371971 pixels; 8-bit; 921K

A j,

Me:z
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Remove diameter by eraser

Common Tasks < Image)
File Edit Image Process Analyze Plugins Window Help

O|lo|lz|lo|l—=|£] || Alaley| 2| |Z| |78 nla| |=]

x=182, y=496, value=248

Bin image

RGB Merge

S biract Dacleamamaiial
¢ 001 R lysotracker Aptamer 1 hr HBSS.1if (red) (50%)
__Enhance 371x971 pixels; 8-bit; 921K

Mez - j_

" Saad
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Image----adjust-----threshold

w Common Tasks 4 Image) = =
File Edit JIELEN Process Analyze Plugins Window Help
Bin Image |

e Experimental Il = L |j | ‘? |jf IE E:ﬁ |@;’ | |:='B |

RGE Merge |

Unused Tool ST, Brightness/Contrast... Ctrl+Shift+C
Show Info__. Ctri+l Window/Level__
4 001 R lysotracker Aptamer 1 hr HBSS.1if (red) (50%) - Properties._. Ctri+Shift+P Color Balance. ..

71871 pixels, 8-bit; 91;15 i Color Threshold... Ctrl+Shift+T
o T T

Stacks Size_ .

Subtract Background |

HyperStacks Canvas Size. ..

Crop Ctri+Shift+Xx
Duplicate... Ctrl+Shift+D
Rename...

Scale... Cir+E
Translate.__

Rotate

Zoom

Lookup Tables
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Click apply or move the down scroll to
clarify the fluorescence then analyze
.....analyze particles

Common Tasks 4 Imagel
File Edit Image Process Plugins Window Help
I:IlerZ‘l@lr—"‘:|é_|—¢—|“\ Measure Ctri+h
Rea merne |
. Scrolling tool (or press space bar = nalyze Particles. .
2 001 R lysotracke - S L P
AIT1=971 pixels; S-bit dnverting LTI 921 K

Bin lmage

Summarize
e Distribbution___

Label

Clear Results
Set Measurements_ .

Set Scale__.

Calibrate.__.

Histogram Cirl+H
Plot Profile CErl+k
Surface Plot___

Sels

Tools
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Keep all settings in default version with just
changing size to be O-infinity

Common Tasks 4 Imaael -

File Edit Image Process Analyze Plugins Window Help
O|o|z|o| <4~ A|a|m 2| | e |78 n|a] |=|

Magnifying glass (or use "+" and "-" keys)

Bin Image

RGB Merge

Subtract Background

4 001 R lysotracker Aptamer 1 hr HBSS.tif {red) (50%:) = =
A71=971 pixels; 8-hit Jinverting LUT), 921K

Measure

Hot LUT

Fale LUT

Gamma

|
|
|
Enhance Contrast |
|
|
|
|

d Analyze Particles

Size (*2) |0-Infinity

Circularity: |0.01-1.00

Show: rMathing o

I Display Results v {iExclude on Edges!
Iv Clear Results I+ Include Holes

¥ Summarize I Record Starts

T Addto Manager

O I Dancell
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Important note:

Original (thresholded)
FaYaXa)

Demeslous.gif |

Ezxclude on Edges

"'"'l'"" ™ Exclude on Edge

ZEFxZ':-i pisale; 8- hlt[lnwmng LTI =

Size: oo Circ: 0.0-0.5

| ™ ™ ™ 5 0= € 0.0-D.5
g pizels) 8-bit linwerore LUT |

Size: oo Circ.: 0.3-0.5

[ A A sig—=:C:0.3-05 |
[2Ehotd pizcels 8-t [nverting LTI =

Include Holes

."‘. o Include Holes

Size: 050 Circ :0.5-1.0
™ 5 0-50; C: 0.5-1.0

'ZEEzed A 5] bql:imvemng LT &4
li L ' "I

Size: oo Cire.:0.0-0.3

[A A ™ 5= C 0.0-0.3 :
'ZEEzed fe e £ =kt linwerting LUT) k4

2B 2B pimels; E-Lit Dinverting LUTY &4

Size: Bll-oc Circ.: 0.5-1.0

™ 55 0-m; C00.5- 1.0 Include
2hee L0 pinelsi Bkt finverting LOTY B4

i

‘3 / (9!

\

‘7

0O

_
/

\

‘ ..'-
lr. ‘:"'

o l\

'..‘l.’.

O (infinitely elongated polygon) to 1 (perfect circle).

Image J guide book
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Results will appear in summary

Common Tasks 4 Image)

File Edit Image Process Analyze Plugins Window Help

Doz [o|<|«|+|nAla|mr] |L]o|7[E R[S [>]
RGEB Merge A -

4 Summary

File Edit Font

Slice |CDunt |TDtaI ArEr ™

001 R Iysotracker Aptamer 1 hr HESS AF (red) 8367 A¥612.00

Bin Image

:conds, 201 million pixels/second

— O

rr Aptamer 1 hr HBESS.if {red) (50%)
ing LUTY; 921K
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To calculate the signal per cell

e Just divide the red signal results on number of cells
and the signal will be per cell as this example

" | control
>X10
Hl rrA
B 16 -
£ p=<0.01
== 14
=
— S T
5= haalla
o
w
s 10 =
L
o 8
(8] p<0.05
_—
S 6 - |
L '
= a
o | ‘ .....
o I

control PRA control PRA

HBSS (-) HBSS (+)

T. Donia et 150 al. / Biochemical and Biophysical Research Communications 517 (2019) 146e154
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Important note:

* Thresholding tool setting in a positive control
specimen should then be duplicated in every image
to be compared
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Colocalization Analysis

Colocalization ..... observation of the spatial
overlap between two (or more) different
fluorescent labels, each having a separate
emission wavelength, to see if the different
"targets" are located in the same area of the cell
or very near to one another. ”
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Images for analysis of colocalization
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Open the image in image

¢ image)

Angle tool

g Colocalization test.tif (50%)

= A71x971 pixels;, RGB; 3.6MB
ir

RG

Subtrac

Enhan
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Split image colors

¢ Iimage) — U R

File Edit Process Analyze Plugins Window Help
Ol Type L) |7 E n|a] > |
Point selectio Adjust >

Show Info___ Cirl+l
Commc d Properties___ Cirl+Shift+P _ —
r
Stacks > RGB Merge. ..
RG HyperStacks » Stack to RGB
Subtrac Crop Ctrl+Shift+X Make Composite
== Duplicate. .. Ctri+Shift+D SHOM LT,
Edit LUT___
Rename.
M Color Picker. .. Cirl+Shifi+K

Scale___ Cirl+E

e

Translate. .
Rotate
Zoom

Lookup Tables
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Delete the blue color image for DAPI

£ Image)
File Edit Image Process Analyze Plugins Window Help

Ojole|o|=<|4+|NAlA|lom2] 40718 R|&] |>]

Experimental Il

Comman Tasks

[ Colocalization test.tif (red) (50%) [ Colocalization test.tif (green) (50%) = =
371x971 pixels; 8-hit, 921K 371%971 pixels; 8-hit; 921K
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<N iy cCE<NE - N<)

Click plugins

----choose

colocalization

analysis then colocalization highlighter

Experimental Il

[ Colocalization test.tif (red) (50%)
371x971 pixels; 8-hit; 921K

Image)

File Edit Image Process Analyze

[ Piugins |
Olo|@|o|l=|4|+ N Al 2]

Pencil Tool

Commnn Tasks

£ Colocaliza
371%871 pixels; 8-hit; 921K
Colocalisation Test

Colocalisation Threshold
Colocalization Finder
Image Correlator Plus
Intensity Correlation Analysis
Manders Coefficients

Thoria Donia

- O mEa.

Macros 4
Shortcuts 4
Utilities 4
New._.
Edit. .

Compile and Run._.

Colocalisation Analysis  *

Colour functions 4

Deconvolution »
Display >
Filters 4
Image5D »
LOCI >
LSM Toolbox 4
LUT >
Movies »

Particle Analysis »
PerkinElmer >
ROI >
Segmentation »
Spatial calibration >
SpotTracker »
Stacks - Building »
Stacks - Filters 4
Stacks - Kymograph 4
Stacks - Reducing >
Stacks - Shuffling 4
Stacks - T-functions »




Record the settings you used to apply the
same for all studied images

< Image) S
File Edit Image Process Analyze Plugins Window Help

Do|z|o|<|«|+ N Al @2 |40 71E RS
Experimental Il x=766, y=156, value=41

Colocalization n

Channel 1 (red): | Colocalization testtif (red) v

|2

£ Colocalizatiot

Colocalization test.tif (green) (50%) - B
I71x971 pixels; 8-bit; 921K

Channel 2 (green). | Colocalization testtif (green) w it; 921K

Ratio (0-100%): |SKY
Threshold channel 1 (0-255). |200.0
Threshold channel 2 (0-255). |200.0

Display value (0-255): |255.0

v Colocalized points 8-bit
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You will get two images

* One for colocalized points in 8 bit and the other in
RGB

* You can save them and the image for analysis will
be 8 bit
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g Image) -
w w File Edit Image Process Analyze Plugins Window Help
B Dloje|o|<|4[+[NAla|®|2] [4]¢]|7[@ ]S |»

EMBL ImageJ roc curve  Experimental Il x=580, y=124, value=7,23,0

Colocalized points (8-bit) (50%) =E nl [ Colocalized points (RGB) (50%)
371x871 pixels; 8-bit; 921K E 371971 pixels; RGE,; 3.6MB
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Colocalized point (8 bit)

! Imagel -
File Edit Image Process Analyze Plugins Window Help

DQ|z(o| <N Al |gle|7E@ (S]]

Wand (tracing) tool

4 Colocalized points (8-bit) (509) — =

Common Tasks I71xa71 pixels; 8-bit; 921K

Bin lmage

RGHB Marge

Subtract Background

Enhance Contrast

Measure

Hot LUT

Pale LUT

Gamma

Add Ramp

Close Toolbar
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Edit .....invert

d Image) - Y RS
File Image Process Analyze Plugins Window Help
O|d undo crsz &2 |40 718 r|H| |>]

Color | cyt CtrlsX
Copy Ctri+C

Common Tasks Copy to System
Paste Ctri+V

Bin Image
Paste Control._..
RGB Merge
Clear
Subtract Background Clear Outside
Enhance Contrast Fill Ctri+F
Draw Ctri+D
Measure
Hot LUT
Pale LUT
Gamma
Add Ramp
Close Toolbar

localized points (8-bit) (50%) = B

Invert

Selection

Options
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Erase the diameter

4 Image) - 0O
File Edit Image Process Analyze FPlugins Window Help
Do|z|o|—=|L]4+ N Al o2 |4 6|718 wma]_ ||

*=140, y=702, value=255

- Colocalized points (8-bit) (50%:)
AT1x871 pixels; 8-hit; 921K

Common Tasks

Bin lmage

RGEB Merge

Subtract Background

Enhance Contrast

Measure

Hot LUT

Fale LUT

Gamma

Add Ramp

Close Toolbar
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Analyze -----analyze particles ....keep
default settings....ok

4 Imagel —

File Edit Image Process Analyze Plugins Window Help
[ e e e P A e N NN R I Iflﬁ?l/”'l_ ml&| ||

Foint selections (shift click for multiple points)

—
d Analyze Particles Colocalized points (8-bit) (50%6) - =

1, 921
Size (pixel"2): IEHEEEEE

Circularity: |0.00-1.00

Show: Maothing b

I Display Results I+ Exclude on Edges .
I Clear Resulis I Include Holes L
v Summarize I Record Starts '

T Addto Manager

Ok I Car‘lcell

Gamma

Add Ramp

Close Toolbar
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We just focus on count column which
expresses colocalization

Imagel

4
File Edit Image Process Analyze Plugins Window Help
|| o7& al&a| ||

OOz || —=| L]+ || Ao 2]

Analyze Particles...: 0.018 seconds, 52.4 million pixels/isecond

o EI i, cq points (8-bit) (50%)

Edit Font

Add Ramp

Close Toolbar

@ image ) presentation - PowerPo...
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Count the number of cells by splitting the
image colors and keeping blue one.

< image) =
File Edit Image Process Analyze Plugins Window Help
Olo|z|o|l<|ls|+ N Al || || 7[Ew|&| =]

RGB Split: 0.047 seconds, 20.1 million pixels/second

¢ Colocalization test.tif (blue) (50%:)
Common T:

A71x971 pixels; 8-hbit; 921K

Bin Imz
RGB Me
Subtract Bac
Enhance C
Measu

Hot LU

Pale LI
Gamn

Add Ra

Close To
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Edit ...invert

Common T«
Bin Im:z

RGB Me
Subtract Bac
Enhance C
Meast

Hot LL

Pale LI

Gamn

Add Ra

Close To

<

File JIEE[#] iImage Process Analyze Plugins

i<

Straigt

&
I71x971 piy

Undo Ctri+Z

Cut Cirl+X
Copy Ctri=C
Copy to System
Paste Ctri+Vv
Paste Control.__.

Clear

Clear Outside

Fill Ctri+F

Draw Ctri+D
Ciri+Shift+l

Selection

Options

Image)

Window Help

<

Kl ||le|7E@nla| ||

i‘test.tif (blue) (50%)
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Then remove the diameter by
eraser

4 Image) =
File Edit Image Process Analyze Plugins Window Help
Olo|l=|o|—=|ls|+ N Al |™>| | 0| 7E n| s

Invert: 0.016 seconds, 58.9 million pixels/second

4 Colocalization test.itif (blue) (50%5)

Common T:
© 371971 pixels; S-bit; 921K

Bin Imz=z
RGB Me
Subtract Bac ’
Enhance C
Measu

Hot LU

Pale LI
Gamnmn

Add Ra

Close To
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Adjust

Commomn T:

Bin Imaz
RGB Me
Subtract Bac
Enhance C
MeasL

Hot LL

Fale LI
Gamirr

Add Ra

Close To

4

File Eait [[[QEFEY Frocess

o=

Straight line =

4
AT1=a71 pixels, 8-

.....threshold

Imagel

Analyze  Plugins

=
wWindow Help

Type

| & | & |~ &R ||

||

> |
I

Show Info.__
Properties.___
Color

Stacks
HyperStacks

Cirl+l
Ctri+Shift+~

Brightness/Contrast... Ctri+Shift+C
WWindow/Level .
Color Balance.___

Threshold._. Ctri+Shift+T

Size_ .

Canwvas Size.

Crop
Duplicate_ .
Rename.___
Scale.___
Translate. ..
Rotate
Zoom

Cirl+Shift+
Cirl+Shift+D

Ctri+E

&

Lookup Tables

T
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Adjust the down scroll to right till you get
the clear nuclei

4 Image) -

File Edit Image Process Analyze Plugins Window Help
Dol |o| <]+~ Al |am|r]| |40 |~ ]& Ts ]

4 Colocalization test.tif (blue) (50%:)
AT1x971 pixels; 8-bit; 921 K

Common T:

Bin Imsz
RGB Me
Subtract Bac . o ‘

Enhance C

MeasL

Haot LL

Pale LI Auto I Apply I Reset I Set I

Gamrr

Add Ra

Close To
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Apply to get such view

Common T:
Bin Imz

RGB Me
Subtract Bac
Enhance C
MeasvL

Hot LL

Pale LI
Gamrr

Add Ra

Close To

4 Image)

File Edit Image Process Analyze Plugins Window Help

D|o|z|o|—<| £ || Al 2|

| & o|718 ml&]  |>|

4 Colocalization test.tif (blue) (50%)

A7 1=8971 pixels; 8-hit Jdnwverting LUT); 921 K

Threshold - = NS

S

Reset | Set |
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Analyze ....analyze particles

Common T:
Bin Imsz

RGB Me
Subtract Bac
Enhance C
Measu

Hot LL

Fale LI
Samrr

Add Ra

Close To

4 Imagel
File Edit Image Process Plugins Window
D|Q|E|@|r~'jlé_|—¢—|ﬂ Measure Cirl+b

Paintbrush Toal Analyze Particles. ..

Summarize

Distribution___
Label

4 Colocalizati
AIF1xAT1 pixels; S-hit dnverting LT, 927

Clear Results

Set Measurements.___

Set Scale__.
Calibrate. .
Ctri+H
Cirli+k

Histogram

. Plot Profile

Surface Plot. ..
Sels

Tools

=
Help

& | & |
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Keep all settings in default form with
changing size to be 60- infinity

4 Imagel
File Edit Image Process Analyze Plugins Window Help
Do|=|o| <4+~ |Ala|mex| |20 |71E m|a]  |~]

Color picker (0,0,0)

4 Analyze Particles ization testtif (blue) (509%:)
S 921K

Size (pixel*2): |S0fInfinity

Circularity: |[0.00-1.00

Show: | Mothing w .

I Display Resulis v Exclude on Edges
[ Clear Results [ Include Holes

vV Summarize [ Record Starts - l

[ Addto Manager

L] % | Dar‘lcell

Samrt .
Add Ra

Close To .

@

Thoria Donia



Save analysis or continue analyzing other
images and all results will appear in
summary

4 Image) = =

Edit Image Proces alyze Pluging Window H

File rocess  An u elp
Dozl <L+~ |A|a |2 (4]0 ~7]E m]&] |>]
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Final result should be like that colocalized
pixel/cell by dividing the colocalized area
(total area column)over the no. of cells

120 - e

100 - |
|

80 -

** . p < 0.01

60 -
40 -

p hafin 2 and LAM 2
coiocaiized PiXxei Ce

20 A

control PRA
(n = 194) (n = 187)

T. Donia et 150 al. / Biochemical and Biophysical Research Communications 517 (2019) 146e154
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Nanoparticle size distribution analysis
by image J
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Picture containing SEM analysis

Wavelength (nm

Welcome to the Picasa Photo Viewer

= a 9[9[ v or [PF ”E
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| separate the picture in paint and saved as

TIFF file

200Nm
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In image J file -----open ----choose SEM
image from specific partition on your

computer

Drawing Tools

image J pres
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Click straight line tool with shift and
select the scale at the end of picture

* In this SEM picture, it is 200 nm
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Analyze then set scale

image J presentation

Drawing Tools
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Add 200 nm in the known distance and in
unit of length add nm then ok

AutoSave (@

image J presentation Drawing Tools

File Home Insert Design Transitions Animations slide Show Review View Help Format 2 search 15 Share 7 Comments
- — — . AL I S .
I-‘:_\lrj _Eﬁ HElLayout Calibri Light (Heading ~ |44 - A" A" 4’59 =i-=i- iZ = I=E- lJ’ EI\\‘DOD DL_|D ﬁ <2 Shape Fill e
[T 3 Reset - AT L= G 5|~ A Cruick Z Shape Outline ~ (.,bc Replace -
- rrange uic
£ SEM.tif d Set Scale { }¥e~s o ? Styles & Shape Effects - [ Select~

Drawing [F] Editing -~
Distance in Pixels:

74
Known Distance: [200
1.0

Pixel Aspect Ratio:

listance and in unit(é)

Unit of Length:  [nm[

Scale: 0.370 pixels/nm

Q

 Global Click to add text -
Reset

Ok Cancel

%
¥
= MNotes 5 =55 E = - | + 72 FH

Thoria Donia



Choose Rectangular selection and select
the area you want to analyze then image

sentation

Drawing Tools
File Home Insert Design Transitions Animations Slide Show Review View Help Format 2 search 14 Share 2 Comments
. L. . ., o A — L .
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Image then 8 bit then image and adjust

threshold and change the upper scroll
then apply

J 1}[ image J presentation Drawing Tools
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You will get such view
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Analyze -----analyze particles and in show
choose masks and you can save the new image

[ Results
File Edit Font

|Area Mean |Min |Max |
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876 832725 245 255 265 :
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File -----save as

Results - U IR I
Edit Font
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Select specific partition an
results using excel

d analyze your
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Edit ----distribution to see distribution of particle size
in the image and you will get distribution window keep
all information in default version then click ok
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You will get area distribution graph as following by
clicking on list you will get the next window

image ) presentation
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Distribution histogram

*Size range ....split into small size classes
or bins and the no. of particles
contained in each size bin are counted.



You can save data for area distribution for
further analysis

100 294 406
100 398 406
100 290 408
100 a5 410
100 187 410

ARFINER Image ) fina 4 Image) = = - g
Home  Share  View Help Window Plugins Analyze Process Image Edit File v @
'E-) - T . b ThisPC » Mew Volume (E) » Image ) forworkshop » Image ) final materials 30-1-. EQ Q|©|/' A|+|\|A|O\‘{ﬂ7|f| |J|ﬁ ‘/’|Q|ﬁ|&| |”| je I final materials ... 0

' Favorites Name B { .aeapi - ° HEE

! SEM tif = = - -

IfBQ.BBXMSS.QDnm(500){423)'B-bit(invertingLUT)'ED?K 4 Area Distr Font Edit Fie -

: - hin start  [count | ]
024D pixels BB 7L N oag - -

385 019 142 Font Edit File
2an [StdDev [%Area [wStart [vStart | 755025 81 “
50 oo 7 393 1125032 45
50 100 &9 393 1495038 30
50 100 128 393 1865045 29
50 100 192 393 2235051 13
a0 100 278 393 H 05030 7
s 0 100 301 396 15.012 20975064 13
) Count 635
B0 100 237 397 Mean 812042 | 3345071 4
B0 100 492 397 StdDev: 898.025 | 3715077 1
5 0 100 40 398 Bins: 17 4085.084 1
B0 100 101 398 4455000 2
B0 100 459 400 ﬂl Copy | Log 4825.097 0 =
B0 100 109 402 g = .

B0 100 224 402
5 0 100 266 402
5 0 100 345 402
5 0 100 &0 403
5 0 100 469 404
5 0 100 450 405

0

0

0

D

D

D

100 31 411

3
erFEelC @0 & &0 @D B
sl 100 &0 13

o

3 _é 07:48 o
% 5 Tele/sT/1E

Thoria Donia



Calculate the Diameter of a Circle, from Its Area

1. Divide the area (in square units) by P1 (approximately 3.14159). Example:
303,000/3.14139 = 96447 96,

2. Take the square root of the result (Example: 310.96). This Is the radius.
3. Now double the radius to get the diameter (Example: 621.12 maters).
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Quantifying Stained Liver Tissue

 ® O e stained-liver—section.tif (33.3%)
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Open the image in image J

* File ....open .....choose its location.....open

4 image) = =
File Edit Image Process Analyze Plugins Window Help
B o|lzlol—=lal+NAlx|m2| |2l Z|2mla]  |>=|

x=409, y=94 value=243 213213
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shift with straight line selection on
200um scale at the end of image

¢ Image) - = N
Fe Edit Image Process Pluegins  Window Heip
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Enter the scale bar length (200 um) as the
"Known Distance” and "um" as the "Unit
of Length".

File Edit Image Process Analyze Plugins Window Help
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Dimensions changed to um scale

4 image) =1
File Edit Image Process Analyze Plugins Window Help
Oo|l=|ofE <+ N Al |2 || 7]|2|nm|S|  |>=|

x=433.33, y=216.67, value=223 149 186

< mouse-liver-section.jpg
314 .81x759.26 pm {494x410), RGEB;, 791K

e O stained-liver—section.tif (33.3%)
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Image ----type ---RGB stack to split the

image into red, green and blue channels.

4 Imagel] -
File Edit Process Analyze Pluglns window Help
444 oot ‘
Straight line s Adijust > | 16-bit
Show Info___ Ctri+l =2l
= MOt properties_ Ctri+Shift+P Sl -Olcn
314.81%759.26 um (494x410); RGE; 7 e e
: e oo S 2l _
< stained- |
9.44x7.11 inches (1360x10, Stacks gl RGB Stack
. : 3 T g v + HyperStacks » HSB Stack

Crop Ctri+=Shifi+X
Duplicate___ Cirl+Shifi+D
Rename.___

Scale_ . Ciri+E
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Zoom

Lookup Tables
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You will get such view

4 Image)
File Edit Image Process Analyze Plugins Window Help
Do|z|ofFE £+ N |A|a|™mL] |0 |7|1@]nla]  |>=]

-Schematic 0.038 seconds, 5.3 million pixels/second

=] mouse-liver-section.jpg
1573 {Red); 914 . 81x759.26 pm (494x410); 8-hit; 593K

(S N&N S stained-liver—section.tif (33.3%)
9.44x7.11 inches (1360x1024); RCB; 5.3MB
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Move the slider to view each of the channels.
Notice that the green channel has the best
separation.

4 Image)
File Edit Image Process Analyze Plugins wWindow Help
O|g|l=z|of= 2|4 N A|la |2 | Z 2|l ~Zlenls] ||

x=818.52, y=209.26, z=1.85, value=193

=) mouse-liver-section.jpg
23 (Green),; 914 81x759.26 ym (49441 0); 2-bit; 593K

S O O stained-liver—section.tif (33.3%)
9.44x7.11 lches (1360x1024); RGCB; 5.3MB
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Image>Stacks>Make Montage to view all three
channels at the same time.

é Image) - = N
Fie Ean JIENT Process Analyze Plugins Window Help
02 Type A RY ACAP A= N IR I

s » Delete Sice

Point selectio Adjust >
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Click ok in make montage box

4 Image) = =

File Edit Image Process Analyze Plugins Window Help
Dez|ofFE s+ N Al || (£ 0| ~Z |2l =]
x=894 .44 y=379.63, z=1.85, value=214

Make Montage '

=] r-section.jpg
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Border Width:
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All three channels will appear at the same time
appear

[ Iimage)
File Edit Image Process Analyze Plugins Window Help
O|lo|z|oE £+ |N | Ala |2 |40 7|@ala] =]

4th year IHC-Schematic
protein p...

[E2] mouse-liver-section.jpg
213 (Green), 914.81x759.26 pm {494x410),; 8-hit; 593K

 ® 60 0 stained-liver-section.tif (33.3%)
] 9.44;(7.11 inches (1360x1024); RGB; 5.3MB
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Select the RGB stack (with the Green channel
selected) and press shift-t
(Image>Adjust>Threshold).

4 Image) S
File Edit JIERE Process Analyze Plugins Window Help

Balc| Ty g RPAvARA= I T
4] } Brightness/Contrast... Ctrl+Shift+C
Window/Level...

Show Info... Ctrl+l
Properties... Ctri+Shift+P
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Duplicate... Ctri+Shift+D
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Set threshold level in the upper threshold
level

4 ImageJ =R
{ ) = | File Edit Image Process Analyze Plugins Window Help
Montage = 1=l |EO,G|O/.A_|-¢-"\|A|°\‘§"7|/| PArAZA= I
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Click apply

B50.00 prn (F&1x169), 8-bit, 112K

4 Imagel
File Edit Image Process Analyze Plugins Window Help
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Analyze>Set Measurements dialog and checking
"Area", "Area Fraction", "Limit to Threshold"
and "Display Label"

4 Image) = =
Mantage - = File Edit Image Process Analyze Plugins Window Help
§7 prm (781 70y, 8-bit, 113K _ uw \%|Q|E"ﬁ|@1| |”|
Set Measurements °
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nalyse>Measure)

d Image) = =
Montage File Edit Image Process [LUEI7EN Plugins Window Help
B olaiollal+ ) alalal |
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Summarize

Distribution...
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= M Label
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%
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f

Clear Results
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The area and percent area will be
displayed in the "Results" window
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Save results by clicking Save As"

[ Results - C EEam
Edit Font
F;eﬁ\s._. Cirl+s Area [Mean [stoDev [%area |
een 992196.863 6403 39034 6.092
Set File Extension
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Counting cells in this image
first open this image in image J

4 image)
File Edit Image Process Analyze Plugins Window Help
BHolzol—<|4l4+ N AlK®mL 40|71 na]  |=|

4 Picture for cell count.tif (75%)
3.00%5.43 inches (F68x521); RGB; 1.5MB
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To remove noise click process....subtract
background

- o
image J presentation i Imagel
File Edit Image Analyze Plugins Window Help
Jimations Slide Show Rewiew re = Comme
[0 <|=|=|—=<|! smooth ctrieshin+es 2R & = |
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4 Picture for Noise . m Editing
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Shadows
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Math
FFT
Filters
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Subtract Background._

Repeat Command Ctri+Shift+R
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L=
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Add any number according to intensity of noise
for example 12 and then ok

: e 1
File Edit

Image Process Analyze Plugins Window Help
File Home Insert Design Transitions Animations Slide Show Review . o
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You will get such view

= K (V" Image) = - O
Home  View File Edit Image Process Analyze Plugins Window Help e
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Image ...adjust threshold and adjust only
black and white

: Image) - © N
Fie Eon Process Analyze Plugins Window Heip
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If nothing happen just make your image 8
bit and then change the upper scroll till

you get clear cells
€@ E 9O mofll mage! B - © |

File Edit Image Process Analyze Plugins Window Help
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Click apply

g Image)
File Edit Image Process Analyze Plagins
B oo =4l Al

i Fictune for cell counttif (F55%)
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To fill holes in cells choose process then

binary then fill holes
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For much processing process...binary
....convert to mask

£ image) - =
File Edit image m Analyze Plugins Window Help

B8 aaol—=|l. smoom Cirestintes |G RIS (> |
Unusead Tool Sharpen
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To separate the connected cells
process ----binary ....watershed

Pictud Enhance Contrast
3 00x%S 43 mches (TESKS21), 8-02 nverting Noise >

- Snadows .

Maxe Bnary

- Math L4 Convert 1o Mask
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‘ Fillers
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o (. Skeletonize
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You will get a line between connected
cells

d Image) - 0 K
File Edim Imape Frocess Anahre Plgins WWindow  Help
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e e
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Analyze......... analyze particles
add size to be 120-infinity and show outlines and keep
other settings in default format

L rrsdngpe)
File Edil Imaxpe Frocess Analyae Plogins SWVinedow Help
B <l o —| a4 5| Al s 87 o FAAPA=)
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You will get summary and detailed results
and all noise was deleted
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