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IMAGE ANALYSIS

Techniques for getting information from images.

— Obtain quantitative data in numerical form

— Image capture and analysis software



DIGITAL IMAGE

* Dot mosaic (pixels).

— Color or grayscale.

F'\\




DIGITAL IMAGE

* Dot mosaic (pixels).

— Color or grayscale.

bits = 28 = 256

Decimal number

0

255

12 bits = 212 = 4096
16 bits = 216 = 65536
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SAMPLE PREPARATION

Prepare samples the same(day using exactly the same
protocol



SAMPLE PREPARATION

Controls

AUTOFLUORESCENCE: Identical protocol without
primary or secondary-antibodies.

SECONDARY ANTIBODIES: Incubate the sample only
with the secondary antibodies.



SAMPLE PREPARATION

Controls

CROSSTALK OR CHANNEL INTERFERENCE
Stain samples with_each primary/secondary
antibody combination separately and acquire
images for all-the channels with the same
acquisition:”parameters as those used in
doublecor triple-stained preparations
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IMAGE ACQUISITION

CONFOCAL SYSTEM

e Same conditions and same day
Set conditions according to the brightest sample

)

® Chaniels

Channel Ch1-T1

Pinhole
.87 Airy Units = 0.7 pm section
Master Gain
Digital Offset
Digital Gain

Track = Trackl

S

v v
405 458 488 514 561 633

438 nm

A 561 nm

Acquisition Mode

Objective Plan-Apochromat 63x/1.40 Oil DIC M27

Scan Mode Frame >

Frame Size X 1024 = Y 1024 =

Line Step 1 - Optimal

Speed f 6|

Pixel Dwell 3.15 psec Scan Time 1 min 1 sec

Averaging

Number Bit Depth '8 Bit
Mode Direction —
Method

© Scan Area

- 1348 pmx 134.8 pm
013 uym

(IR R IR

Reset All




IMAGE ACQUISITION

CONFOCAL SYSTEM

e Same conditions and same day

Set conditions according to the brightest sample

e Allow lasers tocstabilize (switch on 1h before)




IMAGE ACQUISITION

CONFOCAL SYSTEM
* Same conditions and same day
Set conditions according to the brightest sample

e Allow lasers tocstabilize (switch on 1h before)

* No saturated pixels

Range Indicator palette
Red = saturation




IMAGE ACQUISITION

CONFOCAL SYSTEM

e Same conditions and same day

Set conditions according to the brightest sample

e Allow lasers tocstabilize (switch on 1h before)

* No saturated pixels

e Check controls




IMAGE ACQUISITION

CONFOCAL SYSTEM

* Avoid photobleaching

* Field centered

e 12 Bits

© + Acquisition Mode

Objective
Scan Mode
Frame Size

Line Step

Speed
Pixel Dwell
Averaging
Number
Mode
Method

& Scan Area

Plan-Apochromat 63x/1.40 Oil DIC M27

Frame
X 1024

1

3.15 psec Scan Time

S D)

Image Size:
Pixel Size:

1 min 1 sec

Bit Depth

Direction

8 Bit

—_—

1348 pymx 134.8 pm

013 uym

Reset All




IMAGE ACQUISITION

WIDE-FIELD SYSTEM

* Same conditions and same day

Set conditions according to the brightest sample



IMAGE ACQUISITION

] o) ® ==

Acquire | Image: IﬂE |L|r|t'rt|ed |
Sawve b Dehfandosel. Sraja Sikf

Save w/Sequence  Display |.Fu:|:|uire I Comect I Annotate | Special |

E— Image Scaling:
C@ sl | low: 0 E High: 65535 |
LI [~

( Binning: = Autoscale

Scale within the active region

| >Fl Chip.

| Center Guad.

| lUse Active Regicn

| Show Live

Live Bin: 1

Temp: n/a

Setting [Modified]:

| INICIO T| Display Saturation Markers Reset Display

Setting: | Load ... | | Save | |Saueﬁs...

| Cloze | |Less el




IMAGE ACQUISITION

Td

[ Acquire | image: ¥ |Urrt'rt|ed |

|| Save w/Sequence  DisplayA” Acquire  Co |Punnotate | Special |
Exposure Time: . ::cgmund Subtraction:
250 = @ None
= (| Constart
[ AutoBxpose ] "1 Region

") Image

Binning: 1 =

Camers e OQ\

| > Full Chip

[ Center Quad. r\%
\J

[ Use Active Regon |\ g gng Cnrrt'fg
[ Show Live ] :?: :1nne \
Live Bin: 1 = @ 4

\OO

Setting [Modified]:
INICIQS\ ° - Do comection when live is running

Temp: n/a

Save Image Save bop D:swWandosel,. oo 2kF

Y

=3 'ﬁ‘@.
oo$

Setting: [ Load ... ] [ Save ] [Save.ﬁs...

If the camera
has variable
sensitivity, this
value must also
be the same
between

samples




IMAGE ACQUISITION

WIDE-FIELD SYSTEM

Same conditions and same day

Do not autoscale

Allow lamp tostablize (Switch on 1h before use)

No saturated pixels




Magenta
Cyan

Set By Wavelength
Chroma

Cy5

Cy7

Cy9

Gold

Reset Contrast

Configure LUT...




IMAGE ACQUISITION

WIDE-FIELD SYSTEM

 Same conditions and same day

* Do not autoscale

* Allow lamp to stablize (Switch on 1h before use)
* No saturated pixels

* Avoid photobleaching




IMAGE ACQUISITION

WIDE-FIELD SYSTEM
* Check controls
* Use the highest bit depth allowed by the system

* Select the center quadrant




IMAGE ACQUISITION

3¢ N =] [
| Acquire Image: ¥ |Llnt'rt|ed |
Sane boy D:wandosel, hrojo_ 2ikF

Save w/Sequence  Display |F-.|:quire I Comect I Annotate I Special I

Exposure Time: Image Scaling:
280 & |I11S ,| Low: O 5 High:) 65535 |2
[ Atobpose | F A~ L
Binning: 1 = Autoscale

Camera Area: Scale within the astiwe Yeagion

= |
l&i Image Gamma:

| Center Guad. | . = ' 100 |T=1|

B2 Egicr | —
| Show Live |
Live Bin: 1 =

Temp=n/a

Setting [Modified]: @
| IMICIO v| Display Saturation Markers Reset Display |

| Close ||Less cz| Setting: | Load ... | | Save | |Save;’-‘-s...




IMAGE ACQUISITION
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CORRECTIONS

WIDE-FIELD SYSTEM

* Background correction

* Shading.correction



CORRECTIONS

Background correction  meramoren

Acquire | Image:

d* I Acquiredl

Saye to; CAhS,

Save Image

[~ Save w/Sequence Displayl Acquire

‘Eequired00]kf Set Save... |

Correct I Annotate | Special |

=101 x|

e Backaround Subtraction:
Exposure Time: N
|5 3: Ims vl P Cgrr:setant Acquire Background | /
AutoExpose I " Region IV KeepShutter Closed
Binning: lg 3— ' Image Display Background Image... |
Camera Area: Load Background Image... | (
> Full Chip Dffset Value: IU 3 )
Center Quad. I
MJ — Shading Correction
Show Live I ¢ None i i
*' Image
LR I2 3‘ D@aﬁ ShaElng Image... |
Temp: nfa
T Bkgd |} 5hd \L‘gad Shading Image... I
Seting (Modified] A\O

in vivo-Maria v rrection when live is runnin
| = yRleode :

Save | SaveAs...l

Close IE@;I’S&H:Q: Load... |
- ——

Select “Image”/“Keep Shutter Closed” and
acquire.image in “Acquire Background”.

Images will be corrected for
background in the absence of light.

camera

To save the background image: “Display
Background Image” and save that image.

Acquisition conditions must be identical for
the background image and the final one.
Check that a green icon appears next to
“Bkgd”.



CORRECTIONS

Shading




CORRECTIONS &
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) ﬂ:g Correction

BEFORE

AFTER



Shading correction

Acquire | Image: ¥ IAcquiledI
Save Image

Exposure Time:
I5 3: Ims 'I

AutoEzpose |

|2 3:
Camera rea:
-> Full Chip

Center Quad. I

Use Active Region |

Show Live I

LiveBin 2 =
Temp: nfa

"Bkgd ['Shd
Setting [Modified]:

Binning:

CORRECTIONS

=10 x]

Save to; CEMS. EequiredDThf Set Save... I

[~ Save w/Sequence Displayl Acquire  Correct lAnnota!el Speciall

" None
" Constant
" Region
% Image

— Background Subtraction:

Acquire Background

[V Keep Shutter Closed

Display Backaround Image... |

Load Backaround Imaa;

|

Offset Value:

P4

C
o2

D% Shaaing Image... I

Wad Shading Image... |
O

lln vivo-Maria "I ‘E o gorrection when live is running
\

A\J
Close I;E@S‘ning: Load ... I Save | SaveAs...l

METAMORPH

Corrects.defects in field illumination.
Toacquire a shading image:

Defocus the preparation enough to see a
uniformly illuminated background field.



CORRECTIONS

Shading correction  wmetamoreH

T i

Acquire | Image: I Acquired l

Select “lmage” and capture an image in
Sovelnggs_| Sevelo CAMS hommsdbiié o Savm “Acquire Shading Reference”.

[~ Save w/Sequence Displayl Acquire  Correct lAnnotatel Special |

— Background Subtraction:

e CNow e ebeckgomd | To’save the reference image select “Display
tutcbipose | | © Regen 7 Kep S Closed Shading Image” and save that image.
Bira m Image Display Background lmagel |

Eamaia Al Load Background Image...

| Q
- | Mot O% Acquisition conditions must be identical for
the shading image and the final one. Check

Use Active Region I
__ shoutie | that a green icon appears next to “Shd”.

Live Bin: I2 3:

Temp: nfa
['Bkad ['Shd \Léad Shading Image... |
Setting [Modihied]: A\O

Iin vivo-Maria "I \I;w:rectlon when live is running
S A
Close Iﬁﬁiﬁ&ling: Load... | Save I SaveAs...l
——




CORRECTIONS

FUI

* Background correction

* Shading.correction



CORRECTIONS

Background correction Fiji: Substract Background

7 (Fiji I Just) Image) D e ==
File Edit Image NE{=o) Analyze Plugins Window _Hel

Eggﬂi Smooth Ctr|+Mainé?h;

“Straight”, segmented|  Sharpen \
Find Edges ) Q
Find Maxima...

Enhance C t?‘

MNoise Qg\

:

= Bin

gath

FFT

Filters

AvA:IN

- - - - - -

Batch 4

Image Calculator. ..

Subtract Background...

Repeat Command Ctri+Mayus+R

Calculator Plus

Morphology 4
Image Expression Parser

Multiple Image Processor

Enhance Local Contrast (CLAHE)




CORRECTIONS

Background correction

Size of the largest object
that is not part of the
background

* Process »Subtract background

11 Subtract Eackgmund..J @
Rolling ball radius: m pixels

[v Light background
[ Create background (don't subtract)
[ Sliding paraboloid

[ Disable smoothing

K | Cancel| Help|

NON-UNIFORM BACKGROUND

Rolling-ball algorithm



CORRECTIONS

Background correction

Size of the largest object

T (Fiji Is Just) Image) o[BI that is not part of the
File Edit ImaGe cess Analyze Plugins Window Help background

O|| P 4|+ [N Ao [O|[] oot gFX[a] >

Stk

*»=70.24, yv=80.3X\z=2 _Ahgle=-5120Jength=11.50

7 Tejido Maria 63xJs (75%) == o)
3/7/{Ch1=T1)1134 95134 95 pm (1024x1024); 8-bit; 2 —=




CORRECTIONS

Background correction Fiji : Math

‘.‘!If

0 (Fiji Is Just) Image)
File Edit \mageAnaIyze Plugins Window Help

Eggg: Smooth Ctrl+Mayiis+S = 4 | & | |>>

“Straight”, segmented|  Sharpen
Find Edges

Find Maxima. .. P Q«
Enhance Contrasto

Noise ‘ 4
Shad \ »

Add...
Filters * Multiply...
Batch ,| Divide...
Image Calculator... ANUES
Subtract Background... Bfe
Repeat Command Ctri+Mayus+R SORS

Min...
Calculator Plus Max_
Marphology Pl @re
Image Expression Parser Set
Multiple Image Processor Log
Enhance Local Contrast (CLAHE) Exp

Square

Square Root

Reciprocal

NaMN Background

Abs

Macro...




CORRECTIONS

Background correction

* Process » Math »Subtract

1 Subtract @
WValue: E

OK | Cancel|

This will subtract the mean of the
ROl from the image plus an
additional value equal to the
standard deviation of the ROI
multiplied by the scaling factor
you enter. The default value is 3.




CORRECTIONS

Background correction

* Process » Math »Subtract

We have to calculate:
- The average background value

1 Subtract @
WValue: E

OK | Cancel|

(usually using a ROl)
- Its standard deviation

This will subtract the mean of the
ROl from the image plus an
additional value equal to the
standard deviation of the ROI
multiplied by the scaling factor
you enter. The default value is 3.




CORRECTIONS

Background correction

* Drawing a ROI

(

’ o *
21 (Fiji Is Just) Image EI@

File Edit Image Process~Analyze Plugins Window Help

0 PO gl N Al Qo] Jswfui] o] 4]a] >

*Point” or multi-peinf\Fight click to switch: double click to configure)

We have to calculate:

- The average background value

(usually using a ROl)
- Its standard deviation




CORRECTIONS

A}

T (Fiji Is Just) Image) =] @ =
File Edit Image Process Plugins Window Help
. EOJG|Q’J|/,|A_|-¢-,|I Measure Ctrl+M k,||-UT,| ) |J | & ‘ |>>
Background correction
£ _ 2\
Summarize
Distribution...

* Analyze » Set measurements

Clear Results

Set Measurements. .

Set Scale...
Calibrate...
Histogram Ctrl+H
Plot Profile Ctri+K

Surface Plot...

We have to calculate: Gels »

Tools 3

- The average background value 3D Objects Courter

3D OC Options

(usually using a ROl) 0 oo '
- |ts standard deviation Colocalzation »

Color Histogram

Directionality
Shape Index Map
Optic Flow »
Helmholtz Analysis
30 Surface Plot
Classification
Local Thickness
Multi Kymograph
QuickPALM

Sholl

TopoJ

- v v v v w




CORRECTIONS

Background correction

* Analyze » Set measurements

We have to calculate:

- The average background value
(usually using a ROl)

- Its standard deviation

[ Min & max gray value

[ Center of mass

[ Bounding rectangle
[ Shape descriptors

[ Integrated density

[ Skewness

[ Areafraction

[ Limit to threshold
[ Invert Y coordinates
| Addto overlay

Redirect to:

Decimal places (0-9):

[ Modal gray value
[ Centroid

[ Perimeter

[ Fitellipse

[ Ferets diameter
[ Median

[ Kurtosis

[ Stack position

[ Display label
[ Scientific notation
[ MaM empty cells

|Nune j
|3_

Ok | Canu::el| Help|




CORRECTIONS

170 (Fiji Is Just) Image)

Background correction

Scrolling tool {or press space bar &

* Analyze » measure

We have to calculate:

- The average background value
(usually using a ROl)

- Its standard deviation

Analyze Particles...
Summarize
Distribution...
Label

Clear Results

Set Measurements. .

Set Scale...
Calibrate...
Ctri+H
Ctri+K

Histogram
Plot Profile
Surface Plot...
Gels

Tools

3D Objects Counter
3D OC Options
Skeleton
Colocalization
Color Histogram
Directionality
Shape Index Map
Optic Flow
Helmholtz Analysis
3D Surface Plot
Classification
Local Thickness
Multi Kymograph
QuickPALM

Sholl

TopoJ

- v w w w w

= )
v ]sa] >

File Edit Image ProcessPIugmq Wmdow Help

1B O] <]« | + G

7 Results
File Edit Font Results

oo =]

[Mean  [stdDev [

1 52230 491352

B




CORRECTIONS

Background correction

Select a ROl in the background and calculate its mean yalue‘and standard deviation

* Process » Math » Subtract

— 7 Results | =1 EOR >
1 Subtract @ File Edit Font Results
[Mean  [StdDev |
1 52230 49.152
Walue: E
oK | Cancel |
g

This will subtract the mean of the
ROl from the image plus an
additional value equal to the
standard deviation of the ROI
multiplied by the scaling factor
you enter. The default value is 3.

UNIFORM BACKGROUND

Mean +( StdDev x 3)




CORRECTIONS

FUI

e Shading



CORRECTIONS

Shading correction Fiji: Image calculator
1 (Fiji Is Just) Image h@ \‘EI

File Edit Image Analyze Plugins Window
0oz ||~ smoth cm+m© JT\ pld|a| |»
Angle tool Sharpen «\

Find Edges Q
Find Maxima...

Enhance cxnvsz
C}?

FFT

Filters

]
]
]
]
]
]

Batch »

Image Calculator._.

Subtract Background. .
Repeat Command Ctri+Mayls+R

Calculator Plus

Morphology »
Image Expression Parser

Multiple Image Processor

Enhance Local Contrast (CLAHE)




CORRECTIONS

Shading correction

Open the uncorrected image and the flat-field image (shading image).

* Process »image calculator
1§ mage cocuztor SRR e

Image1:. Image_Uncom tif
QOperation: Divide

Image2: Flat_Field tif

¥ Create new window
[V 32-bit (loat) result

Uncorrected image



CORRECTIONS

Shading correction

If you do not have a reference shading image, you can use the FFT

Bandpass function as an alternative method of shading correction. It is
less ideal but still produces acceptable results in most cases.

* Process » FFT » Bandpass Filter

1 (Fifi Is Just) Image!

==

File Edit \mageAna\yze Plugins  Window Help

Egggi Smooth Ctrl+Mayis+S jﬂﬂﬂJi

*Paint* or multi-point (f

Sharpen

Find Edges

Find Maxima...
Enhance Contrast
Noise

Shadows

Binary

Math

.

Filters; | Inverse FFT

Batch ,| Redisplay Power Spectrum

Image Calculator...

I Subtract Background.. Bandpass Filter...

Repeat Command Ctri+Mayis+R | Custom Filter...
Calculator Plus FD Math...
Morphology ,| Swap Quadrants

. Make Circular Selection. .
Image Expression Parser

! FFT Bandpass Filter @

Filter large structures down to E pixels

Filter small structures upto |3 pixels

Suppress stripes.  |Maone hd

Tolerance of direction: |5 %

[v Autoscale after filtering
[v Saturate image when autoscaling
[ Display filter

0K | Cancel| Help

Multiple Image Processor
Enhance Local Contrast (CLAHE)

This tool removes high
spatial frequencies
(blurring the image)
and low spatial
frequencies (similar to
subtracting a blurred
image).

It can also suppress
horizontal or vertical
stripes that were
created by scanning an
image line by line.




CORRECTIONS

Shading correction

Uncorrected image



FLUORESCENCE INTENSITY
QUANTIFICATION WITH IMAGEJ-=FUI

1. Image analysis

— Digital image
Sample preparation
Image acquisition
Corrections

LA W

Fluorescence intensity quantification
—  Set Measurements
— _ Limit to Threshold
- Images with multiple objects
— Images with multiple planes



FLUORESCENCE INTENSITY
QUANTIFICATION

;lgiji:;:ﬂll::;e Process Analyze Plugins Window Help ol * 1) You Can Simply hover the
O ||| A ”\AO\{""?D Dev Stk (LT | & | 4 | & - . .
EH"E’%' Al S cursor overa given area in the

image'and read out the pixel
intensity at that pixel on the

toolbar.

— For RGB images, there will be three
numbers: red, green and blue.




FLUORESCENCE INTENSITY
QUANTIFICATION

7 (Fiji Is Just) Image!

File Edit Image Process Analyze Plugins Window Help
N Al @O ofsfur 2] 4] 0] [>

AL

B o|z|o|~|4]+

==&« 2) Analyze option

87,23, y=7129, 221,60 vaue=101 — Go toAnalyze/Set Measurements.

"1 convalaria-3D_step.lsm

c12Z37M148 (Ch2-T1); 226.70x226.70 ym (512x51 2); B-hit, T4MB

o= == -

0 (Fiji Iz Just) Image) = e |
File Edit Image Process Plugins Window Help
Egggﬁﬂﬂ Measure Cirl+M ﬂﬂﬂﬂJi
Flood Fill Tool Analyze Particles -

Summarize

Distribution..

Label

Clear Results

Set Scale..

Calibrate. ..

Histogram Ctrl+H
Plot Profile Ctri+K
Surface Plot._.

Gels 4

Tools 4

3D Objects Counter

3D OC Options

Skeleton 4
Colocalization 4
Color Histogram
Directionality

Shape Index Map

Optic Flow 4
Helmholtz Analysis

3D Surface Plot

Classification e
Local Thickness >
Multi Kymograph 4
QuickPALM e
Sholl 4

ﬂ Topod 4




FLUORESCENCE INTENSITY
QUANTIFICATION

¢ Set Measurements '- 2) Analyze Option

— Go to,Analyze/Set Measurements.

vV Area [V Mean gray value
[~ Standard deviation | Modal gray value

¥ Min & max grayvalue | Centroid

[~ Centerofmass | Perimeter Check the boxes for the
[” Bounding rectangle | Fitellipse information you Want.

I~ Shape descriptors |~ Feret's diameter
™ Integrated density ™ Median

™ Skewness ™ Kurtosis You can get information on
[~ Areafraction [~ Stack position . .

area, diameter, perimeter and
I~ Limitto threshold ™ Display labef other factors as well as

™ InvertY coordinates I_Sciepﬁﬁtﬁotation

intensity information.

Redirect to: iname of image that is still grayscale :Z]

Decimal places (0-9) 0

OK I Cancell HeIpI




SET MEASUREMENTS OPTIONS

S Area in pixels squared or in
| —> .
measurement units of the selected
™ Mean gray value image or-area.

I~ Standard deviation | Modal gray value
[V Min & max arayvalue | Centroid

™ Center of mass [~ Perimeter

¥ Disophla germdrium.t (75%
U, 2 $6u305 4

" Bounding rectangle | Fitellipse \

b|wt| 4| 4| &
klo  Analyze Particles. |

Summarize

[~ Shape descriptors [ Feret's diameter
I Integrated density I Median

Distribution

Label

Clear Results

Set Measurements

2 Set Scale.

[~ Skewness [~ Kurtosis e
Histogram crsH
[~ Area fraction |~ Stack position P oo

Gels
Tools

3D Ovjects Counter
3D OC Options.
[” Limitto threshold v Display label s
Color Histogram
Directionality
Shape Index Map
Oplic Flow

[~ Invert Y coordinates | Scieptifissiotation

Helmhaltz Analysis
3D Surface Plot
Classiication
Local Thickness
Multi Kymograph
GuickPALM

Sholl

Topo) *l

Redirect to: nar_ﬁe_ofimagethatis still grayscale ‘_Vﬁ

Decimal places (8-9)% 0

OK I Canceli Helpl
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SET MEASUREMENTS OPTIONS

Set Measurements

IV Mean gray value
I~ Standard deviation | Modal gray value
[V Min & max arayvalue | Centroid

I~ Center of mass [~ Perimeter

" Bounding rectangle | Fitellipse

[~ Shape descriptors [ Feret's diameter
I Integrated density I Median

[~ Skewness [~ Kurtosis

[~ Area fraction | Stack position

™ Limitto threshold |V Display label

[~ Invert Y coordinates | Scieptifissiotation

Redirect to: nar_ﬁe_ofimagethatis still grayscale ‘_Vﬁ

Decimal places (8-9)% 0

OK I Canceli Helpl

| _——>

Area in pixels squared or in
measurement units of the selected
imageor-area.

¥ Disophla germdrium.t (75% [F= )
B 2 1605 4 ) i

Results

File Edit Font Results

Area

1 3784 933




SET MEASUREMENTS OPTIONS

_
¢ Set Measurements

[~ Standard deviation

vV Min & max gray value

™ Center of mass
[~ Bounding rectangle

IV Mean gray value
™ Modal gray value
I~ Centroid

[~ Perimeter

[~ Fitellipse

Area in pixels squared or in
measurement units of the selected
imageor-area.

To see if the image is calibrated and
the measurement units :

$ : !
I~ Shape descriptors [ Feret's diameter <
I Integrated density |~ Median ' ?\ /mage/propertles
[~ Skewness I~ Kurtosis Q\
[~ Area fraction [~ Stack position O I (i s ) Images oo ) (i germarie.. |
‘ ' File Edit Im Process Analyze Plugins Window Help
% E%% Type 4 J Dw-|s‘k"|'”1| ¢ ‘f | & ‘ ‘» Channels (c). lﬂ_
[” Limitto threshold v Display lab Adjust ' Slices (2 [18
Show Info_.. Ctrl+l Frames (1) |1—
I~ InvertY coordinates |~ Scienti tion '
Color » Note: c*zt egual 72
\ Stacks 4
E \ S, . . X [ nit of length:
Redirectto: |frame ofimage that is still grayscale |v Hyperstacks g Pixelw, R T
N Crop Ctri+Mayis+X ) ! 2
Decimal places 0 Duplicate. Cirl+MayistD Pixel height [0.2006620
Rename... Vioxel depth:  |1.5106198
Scale... Ctr+E ) o
O OK l Cancel | Help | Transform ) Frame interval: |" 5¢
< \' Zoom » Origin (pixels)y (0,0
\\\ overy ' [~ Global
R Lookup Tables 4
Annotate 4 il ﬂl
Drawing 4 -
Video Editing 4
Axes 4
Convert
Convolve
Threshold b




SET MEASUREMENTS OPTIONS

—

[~ —
¢ Set Measurements ﬁ

v Area |'v Mean gray value |/

[~ Standard deviation | Modal gray value

¥ Min & max grayvalue | Centroid

[~ Center of mass I~ Perimeter

[~ Bounding rectangle [ Fitellipse

I~ Shape descriptors [ Feret's diameter
™ Integrated density ™ Median

(
X3
[~ Skewness [~ Kurtosis Q\
[~ Area fraction ™ Stack position C)O
[ Limitto threshold v Display lab %
[ InvertY coordinates | Scienti ‘o‘tation

a\

Redirect to: i_name of image that is still grayscale E
s ot febnicll

Decimal places 0

O\O OK l Cancell HeIpI

/

N

Average gray values of the
selection:

Sum of pixel gray levels from the
selected zone divided by the
number of pixels.

> pixel values

pixel number

10

5+10+15+0

15

7
4 >




SET MEASUREMENTS OPTIONS

 — Average gray values of the
/

/ selection;
[V Area |'v Mean gray value

|~ Standard deviation |~ Modal gray value

Sum of pixel gray levels from the

[v Min & max grayvalue | Centroid

[~ Center of mass [~ Perimeter selected zone divided by the
number of pixels.

" Bounding rectangle | Fitellipse

[~ Shape descriptors [ Feret's diameter
I Integrated density I Median

[~ Skewness [~ Kurtosis

Plugins_Window Help
AEAAF AE]
ckio Analyze Parckes. |

[~ Area fraction | Stack position

Label
Clear Results

[~ Limitto threshold v Display label

Set Measurements

Set Scale.
I~ InvertY coordinates | Scieptificsiotation g oo
Gels e

Tools

Redirectto: |ftame ofimage thatis still grayscale |v

Decimal places (0-9% 0

3D Objects Counter
3D OC Options
Skeleton
Colocalzation
Color Histogram
Directionaity
Shape Index Map
Opic Flow
Helmhaltz Analysis
3D Surtace Piot
Classéication
Local Thickness
Wl Kymograph
QuickPALM

OK I Cancel] Help]

Shol
Topo) 1




SET MEASUREMENTS OPTIONS

¢ Set Measurements

Iv Area

I Standard deviation
[v Min & max gray value
I~ Center of mass

[~ Bounding rectangle
[~ Shape descriptors
I Integrated density
[~ Skewness

I Area fraction

[ Limit to threshold

™ Invert Y coordinates

Redirect to:

Decimal places (0-9%

|'v Mean gray value |/

I~ Modal gray value
I~ Centroid

I~ Perimeter

I~ Fit ellipse

[~ Feret's diameter
I Median

[~ Kurtosis

| Stack position

[v Display label
| Scieptifiegiotation

nar_ﬁe_ofimage that is still grayscale |»

0

OK I Cancel] Help’

/

Average gray values of the

selection:

Sum of pixel gray levels from the
selected zone divided by the
number of pixels.

Results [

File Edit Font Results

[Mean ]

1 16,644

V

> pixel values

pixel number

Different ROI
sizes can be
compared




SET MEASUREMENTS OPTIONS

g

_
¢ Set Measurements

]

Decimal places

Redirectto: |frame ofimage that is still grayscale v
—N

0

OK l Cancell Helpl

>
v Area IV Mean gray value
[~ Standard deviation | |~ Modal gray value
v Min & max grayvalue | Centrojd
[~ Center of mass ™ Perimgter
[~ Bounding rectangle | Fitelligse
[~ Shape descriptors [ Feret's|diameter '(
[~ Integrated density | Media ' ?\
[~ Skewness I~ Kurtos|s Q\
[ Area fraction [~ Stack fosition O
O

[” Limitto threshold v Displayjab %
[ InvertY coordinates | Sciepti tion

\ >

Standard .Cdeviation of the
values used to generate the gray
value-mean.

-
|58 Results
File Edit Font Results
[mMean [stoDev [Mode | =)
1 16.844 6.190 13

< [
—

Most frequent gray value in the
selected area.



SET MEASUREMENTS OPTIONS

ey

r‘ -
¢ Set Measurements w

v Area
[” Standard Heviation
v Min & max grayvalue || Centroid

¥ Mean gray value

™ Modal gray value

[ Center of mass ™ Perimeter
[~ Bounding rectangle | Fitellipse
™ Feret's diameter

I~ Shape descriptors
I Integrated density
[~ Skewness

[ Area fraction

—& ;
Redirect to: me[()fimage thatis still grayscale |v

Decimal places W0

OK | Cancell Helpl

\

Minimum and'_maximum gray

valugx\ the'selected area.

i [l Results
File Edit Foﬁt Resu s
[Mean [win [Max [Median | =)

1 16.844 & 46 16

Median value.




SET MEASUREMENTS OPTIONS

g

¢ Set Measurements w

v Area
[~ Standard devidtion | Modal gray value
v Min & max grajvalue | Centroid

¥ Mean gray value

K Centerofmasls ™ Perimeter
[~ Bounding rectgnale | Fitellipse

I~ Shape descriptors [ Feret's diameter '(
™ Integrated density |/ Median ' ?\
[~ Skewness I~ Kurtosis Q\
[~ Area fraction [~ Stack position O
G

[” Limitto threshold v Display lab %
[ InvertY coordinates | Sciepti tion

\

Redirectto: |frame ofimage that is still grayscale v
—N

Decimal places 0

o®

OK l Cancell Helpl

SN

7

Provides two values:

IntDen
This is equivalent to the product
of Area and Mean Gray Value.

i '
[iji Results LI_IQ':' =
File Edit Font_Resuls
|Mean /mtDen FawlntDen | -
1 16 844\ 427.295 J10612

-]

<]




SET MEASUREMENTS OPTIONS

S—

"0 Set Measurements &

> Provides two values:

vV Area ¥ Mean gray value

[~ Standard devidtion

[V Min & max grayj value

™ Center of masr
ngle

[~ Bounding rect
[~ Shape descriptors

[ Integrated density

[~ Skewness
[~ Area fraction [~ Stack position C)O
[ Limitto threshold v Display lab %
[~ Invert Y coordinates | Scienti otation
a\

Redirect to: inam,e of image that is still grayscale E
N

Decimal places

\\\\O\O

™ Modal gray value
I~ Centroid

[~ Perimeter

[~ Fitellipse

[~ Feret's diameter

!
™ Median P ?\c
™ Kurtosis Q\

0

OK l Cancell Helpl

IntDen
This is equivalent to the product
of Area and Mean Gray Value.

-
[ Results u_‘g: =
File Edit Font ReSURS e

|Mean |IntDen ﬂRawIntDem| =]

1 16.844 427 295\ 10612

RawlintDen
The sum of all pixel values in
the image or selection.



P
SET MEASUREMENTS opngm%
IntDen OC)

This is equivalent to the product of Area and Mean Gray Val

Different ROI
- sizes can Dbe
compared

Area =10 Area =100 ,
Mean =20 Mean =2 \?‘
Int Den = 200 Int Den =§

%C)
RawintDen O
The sum of the values Q@Q@ pixels in the image or selection.

\

OQ’
-
Q
=

Raw Int Den = 80 Raw Int Den = 16

Different ROI
sizes can not be
compared




SET MEASUREMENTS OPTIONS

) The position (slice, channéel and frame)
bl N

. Set Measurements &> in the stack or( hyperstack of the
selection.

v Area IV Mean gray value ane;u;m Font Results L

|~ Standard deviation | Modal gray value [ch Tsice | -

[v Min & max grayvalue | Centroid
I Center of mass I” Perimeter
[~ Bounding rectangle [ Fitellipse

[~ Shape descriptors [ Feret's diameter

I Integrated density I Median
[ Skewness |~ Kurtosis 5

[~ Area fraction | Stack position

[ Limitto threshold v Display labgl

[~ Invert Y coordinates | Scientifiesiotation

Redirect to: nan_ﬁe_ofimagethatis still grayscale (v

Decimal places (0-9% 0

OK l Cancel] Help]




FLUORESCENCE INTENSITY
QUANTIFICATION

1 Set Heasurements B 2) Analyze option

o — Go to Analyze/Set
[~ Standard deviation odalgray value M easurements.

[V Min & max grayvalue | Centroid

[~ Center of mass [~ Perimeter M ean grey Va I ue

[~ Bounding rectangle | Fitellipse

I~ Shape descriptors |~ Feret's diameter

I Integrated density [~ Median - [ Then selecting Analyze/Measure,
[~ Skewness [~ Kurtosis Q\ . . .
I Area fraction I Stack position O yOU W|” get |nf0rmat|on on the
%O e nti re i m age o € mage Froass QR Pagee toecce g
I Limitto threshold I Display lab ' Wojaio|< + I, |/ |/|8] |-
™ InvertY coordinates [ Sciepti tion FE;E«:"
‘A S
Redirect to: Lnam‘e of im_age_tp_a_t_ig,_s:t!l gre_;y_:_s_c_ale_@ Set Scale

‘,________. - e Calibrate

Decimal places 0 S
Surface Plot
Gels .
\O 0K I Cancell Helpl = -
O 3D Objects Counter

30 OC Options.
Skeleton
Colocakzation

‘\ Color Histogram




FLUORESCENCE INTENSITY

QUANTIFICATION

T (Fili Is Just) Image) [E=RECR =5
File Edit Image Process Analyze Plugins Window Help

Olo|z8 <| | +[NAla|o|O) oufowfu]s|s]a] |»
Color picker (255,255,255/0,0,0)

* 3) Limit your-measured area

— Draw asregion of interest (ROI) around
your object of interest with the
drawing tools .

* Analyze/Measure



FLUORESCENCE INTENSITY
QUANTIFICATION

* 3) Limit your-measured area

7 (Fiji Is Just) Image! o2 =]
FileJ Edit Im:ge Process Analyze Plugins Window Help - TO COpy/paSte the Shape or ROI tO

QYO <| L |+ |\ |Ala |0 oo o[ 4]a] = anotherimage in order to compare

Color picker (255,255,255/0,0,0)

& Tejdo Maria 63« gfpdsm == equivalent regions in different images

74.20x51.79 ym (563x393); 8-hit; 216K
* Edit/Selection/Restore
Selection

5 (Fi T Just) Imagel [ESRIEER ===
File Image Process Analyze Plugins Window Help

B¢ unco oz |A|&|@|O| owfsufwr| g [4]a] |>
Text t¢

e O setectan ctri+A
Copy CUHC | Setect None Ctrl+Maylis*A
Copy to System

Paste Ctrl+V Fit Spline

Paste Control i Circle

Clear Fit Ellpse:

Clear Outside Interpolate

Fil CiritF | Convex Hul

Draw CtltD | Make Inverse

Invert  Ctii+Mayis+ | Create Selection

Create Mask

Options »| Properties... Crl+Y
Scale. .
Rotate.
Enlarge...
Make Band.
Specify...
Straighten.

To Bounding Box
Line to Area

Area to Line

Image to Selection..

Add to Manager Ctrl+T

Fit Circle to Image
Select Bounding Box

Select Bounding Box (guess background color)

Points from Mask L

Make rectangular selection rounded ‘

Fill ROl holes {



FLUORESCENCE INTENSITY

Q Set Measurements

QUANTIFICATION

—

-

v Area

I~ Standard deviation
[V Min & max gray value
I~ Center of mass

[~ Bounding rectangle
I” Shape descriptors
[ Integrated density
[~ Skewness

I Area fraction

C)\
N\
&

V¥ Mean gray value
™ Modal gray value
I~ Centroid

[~ Perimeter

[~ Fitellipse

I Ferets diameter
™ Median

™ Kurtosis

[ Stack position

Limit to thresholg) ¥ Display Iabq‘e
on

7 InvertY coordinates | Scienti

.

OOQ\
e

Redirect to: <L

Decimal places c N

-nanie.of image that s still grayscale |v|

R BT

OK I Cancell Helpl

* Analyze/Set

* 3) Limit your-measured area
— “Limitto’Threshold”

Measurements
check Limit to Threshold



FLUORESCENCE INTENSITY
QUANTIFICATION

[E=8(EoR =)

0 (Fiji Is Just) Image)
File Edit [JEEEY Process Analyze Plugins Window Help

* 3) Limit your‘measured area

’E Q|E Type ' p‘ Dwv‘smv‘wd 4 ‘J ‘ & ‘ ‘» "y e . V)i
T Brghtness/Cortrast . Ciriayis+C — “Limitto’Threshold
Show Info... Ctri+l | Window/Level. .. .
°
Properties... Ctri+Mayis+P | Color Balance. .. Image/A d-IUSt/ThreShO/d' TO
Color 8l Thieshoid.  CirtsMayis+T | highlight the area you want to
Stacks * C.olor Threshold... ana Iyze )
Hyperstacks b Size..
Crop Ctri+Mayas+X ganva§ e [ Threshold @
Duplicate. .. Ctrl+Mayds+D Lisiil o
Coordinates. ..
Rename. .. - Q4
Scale... Ctr+E | Auto Threshold
Transform * Auto Local Threshold e
Zoom * Bleach Caorrection LU ﬂ o
Qverlay * Auto Crop ﬂ J ﬂ '
Lookup Tables ,| Auto CEJp_(g_ue_ss background color) |Defau|t ﬂ |Red j
Annotate y Scaledo DP [ Dark background [ Stack histogram
Drawing : Auto | Apply | Reset | Set |
Video Editing P
Axes 4
e * Analyze/Measure. Will give you
Convolve . . .
Thresfiold . intensity measurements only in

your thresholded area.



FLUORESCENCE INTENSITY
QUANTIFICATION

. Histegram:
* 3.1) Using “Limit to Threshold” repreients the

distribution of pixel

(200 e It gl 8.0 Threshoid intensities in the
| > | image.
e S 0 = black
Default \ﬁh}m D) ) 255 = white
[I! Dark bdckground
(Auto YIAgRlY) (Reset) (Ser) T~ Select dark background if

the background is
highlighted in red

Dragging the sliders selects different regions within the
greyscale.

In this case, all the pixels between 76 (dark grey) and 182
(mid grey) are highlighted in red.

Maintains the same limits for all images




FLUORESCENCE INTENSITY
QUANTIFICATION

e 3.1) Using “Limit to Threshold”

|?.‘TVQ| T 9% m %“}f‘qrﬂ‘_}'c‘:‘";hm M0 Threshold
L= ) 70
(&)
7Defaqlt m Re‘é b) —:'
] Dark background
(Auto rfAgRly) (Reset) (Set)

N

There are many algorithms you can use to calculate the
threshold without introducing user-bias.




FLUORESCENCE INTENSITY
QUANTIFICATION

* 3.1) Using “Limit to Threshold”

 We must choose the most appropriate:method or algorithm to segment
our image

Original image

Test.“algorithms with several of our
images to decide which is the best




FLUORESCENCE INTENSITY
QUANTIFICATION

* 3.2) Combine “Threshold” and ROI

ANn Standlard image Examole.tif
7 Ot 00. 08 mm (33 2<a311, B-Eet, 174F

Use. \a selection tool to mark vyour ROL.
Measurements will now be limited to pixels which
fall within the selected area and are within the
selected threshold intensity range.



FLUORESCENCE INTENSITY
QUANTIFICATION

¢ 3.2) Combmlng “Threshold” and multipleROlIs

Sasord aen uamplet

. *Analyse / Too/s / RO/ Manager

A M O ROl Manager
0066-0252 Add [
10301-0045 7[ ‘_)
0336-0379 gvd ]

# Dnlete
L_mam

Y Measure )|

" Deselect )|

D
=
=
—|
1

Pooetes
" Flatten (F] )|
" More »
Show All

Frie Made

*Select a ROl and add it to ROl Manager: “Add” Button
*Repeat as required
*Click the measure button to see the measurements

It gives us the measurements we have
selected in Set Measurements




FLUORESCENCE INTENSITY
QUANTIFICATION

T (Fiji Is Just) Image) = = e o 4) TO Create a plOt Of

File Edit Image Process Analyze Plugins Window Help

Clojcrlofl« [+ s Ala ol >[sl=ls]sla] |- intensity’ values  across
{ ! Tejido Maria 63x gfp.lsm |_E’_”_@_I|&l ‘ feat u res I n yo u r I m age )

55.88x26.88 um (424x204); 8-hit, 84K

— The plot gives intensity values
along the line drawn across the
image.

* Analyze/Plot profile

— To obtain a similar plot for
intensity values through a z or
time stack, or within an ROI
drawn on a stack.

* Image/Stacks/Plot z-axis profile



FLUORESCENCE INTENSITY
QUANTIFICATION

~==] * 4) To create a plot of

File Edit Image Process Analyze Plugins Window Help

o] |l 4|+ || Ala |0 mjsju)s|sla] |- intensity’ values across

(Fiji 1= Just) ImageJ 2.0.0-rc-54/1.51g; Java 1.8.0_66 [64-bit];

, . features in your image.

I Tejido Maria 63x gfp.lsm =n Eol <™
.88x26.88 um (424x204); 8-hit; 84K

T
55

7 (Fili s Just) Image) [E=8Eol 5

[ ] DraW a Iine in File Edit Image Proc (= Plugins Window Hel

ess p
I:L‘Q‘G|QDI7_AH:| Measure Crl+M ,|LUT,‘ ¢ ‘d/|& ‘ ‘»
Scrolling tool (or press space bard  Analyze Paricles...

the area to e
be analyzed -
With th e SetS::alle‘.l.r.e b

.
Histogram Ctri+H
drawing
Surface Plot.
to O I S . Gels
: Tools

3D Objects Counter
3D OC Options
Skeleton

Colocalization
Color Histogram

* Analyze/Plot oreciriy

Shape Index Map
profile Optic Flow

Helmheltz Analysis

3D Surface Plot

Classification

Local Thickness

Multi Kymograph

QuickPALM

Sholl

Topod



FLUORESCENCE INTENSITY
QUANTIFICATION

i T ~\ J’ i
0 Tejido Maria 63x gfp.lsm =RERES " Plot of Tejido Maria 63x gfp o |-G [ESe)
55.88x26.88 um (424x204); 8-bit, 84K 21.04x265.72 pixels (479x178); 8-hit g3k

L L L I A L
k] L
=
T 100
= |
5
0 5 10 15
Distance (um)
List| Saue...| Mnre»| Liue|
- plot Vatus = .
File Edit Font List button
% v | i‘ . . . .
o000 10 000 Gives a list of the intensity
01318 10787 values used to create the
0.2636  13.041
03954 12611 graph_

05272 12938
06233  14.812
0.7907  16.639
0.9225  16.720
1.05843  17.260

11861 18274 -
: B




FLUORESCENCE INTENSITY
QUANTIFICATION

S  4) To create a plot of

File Edit Image Process Analyze Plugins Window Help

joja|ofl 4|+ || ala|o|0] mjsluls|s]a] [» intensity values across

(Fiji 1= Just) ImageJ 2.0.0-rc-54/1.51g; Java 1.8.0_66 [64-bit];

, . _features in your image.

" Tejido Maria 63x gfp.lsm o -E 3]
55.88x26.88 um (424x204); 8-hit, 84K

File Edit Process Analyze Plugins Window Help

s B ‘

. . [],|O_‘G Type v | Dw_‘s«u_‘mz|§u‘&| ‘»
 Draw a line in [ '
Show Info. Ctrl+l ’

t h e a re a to b e Properties... Ctrl+Mayuis+P

Adjust

. Color 4
analyzed with
Hyperstacks *| Delete Slice
.
t h e d ra WI n g Crop Ctrl+Mayls+X hEteeF
Duplicate. .. Ctri+Mayas+D s e
tOOlS. Rename._ Set Slice...
Scale... Ctr+E | Images to Stack
Transform »| Stack to Images
Zoom »  Make Montage...
- Overlay '\ Reslice [/]...
4 A n aIyZE/PIO t Lookup Tables b Orthogonal Views Cirl+Mayus+H
. Z Project...
profl/e RrmEe ' b Project
Drawiny g 4
Video Editing 4 Label..
Axes »| Statistics
Convert Animation
* Image/Stacks/

Radial Reslice

Plot Z'aXiS Dynamic Reslice

. Series Labeler
prOfl/e Kalman Stack Filter
Time Stamper
Reslice Z
ViewsD



FLUORESCENCE INTENSITY QUANTIFICATION

=

FOR EACH OBJECT IN IMAGES WITH MULTIPLE

& modified blobs sample Q@

256%254 pixels; RGB; 254K

d i bs sa
256x254 pikels; 8-bit; 64K

OBJECTS

ooooooo

uuuuu

chchch

nnnnnnnn C

— Threshold to highlight all the
structures you want to measure
* Image/Adjust/Threshold

- Manually
- Using algorithms



FLUORESCENCE INTENSITY QUANTIFICATION

=

FOR EACH OBJECT IN IMAGES WITH MULTIPLE

286x254 pixels; 8-bit {inverting LUT); G4k

— If you have particles that have merged
together
* Apply (This will create a binary version
of the image ) p— =
— o)
Kl 1]
| Defaut ~| |Re |
|v Dark background [ Stack histogram
Auto \. Reset | Set|

- Two pixel intensities: black (=0) and
white (=255).



FLUORESCENCE INTENSITY QUANTIFICATION

=

FOR EACH OBJECT IN IMAGES WITH MULTIPLE

[ o[l s
286x254 pixels; 8-bit {inverting LUT); G4k

OBJECTS

— If you have particles that have merged
together

* Process/Binary/Watershed

NNNNN

SSSSSSS

EEEEE
>>>>>

CCCCCC

\\\\\\\\\\\\

uuuuuuuuuuu

rrrrrrrrrrrrrrrrrrrrr

OOOOOOOO

Watershed can often accurately separate particles
by adding a 1 pixel thick line where it calculates
the division should be.



FLUORESCENCE INTENSITY QUANTIFICATION

=

FOR EACH OBJECT IN IMAGES WITH MULTIPLE
OBJECTS

¢ Set Measurements "

v Area ¥ Mean gray value
[~ Standard deviation | Modal gray value
[v Min & max grayvalue | Centroid

[ Center of mass I~ Perimeter

[~ Bounding rectangle [ Fitellipse

I~ Shape descriptors [ Feret's diameter
™ Integrated density ™ Median

[~ Skewness I” Kurtosis

[ Area fraction I Stack position

[ Limit to threshold ¢ v Display label

I” InvertY coordinates | Scientific notation

@c’tto: Ername of imade that is still grayscale |

Decimal places (0-9). 0 :

OK I Cancell HeIpI

* Analyze/Set measurements

Set the,”Redirect to” line to the name of
the “copy of the image that is still in
grayscale.

* If you don’t do this, your intensity values
will be read from the binary image, and
they will all be 255!

Checking “display label” will label your
data table with the image name and
particle number.

Use the checkboxes to select which
statistics you want from your image.



FLUORESCENCE INTENSITY QUANTIFICATION
FOR EACH OBJECT IN IMAGES WITH MULTIPLE
- OBIJECTS

=

0 (Fiji s Just) Image! = ol 5|
File Edit Image Process A== Plugins Window Help
I:],|Ov|ﬂ‘©|77,ﬁ.|-¢;| Measure Cirl+M ,|'—UT,‘ v |f | & | ‘»

Text tool (double-click to configure

— Click on the_binary or thresholded

Distribution...

—— image toiselect it, then go to:
* Analyze/Analyze Particles

Set Measurements...

Set Scale...

Calibrate...

Histogram Ctrl+H
Plot Profile Ctri+K
Surface Plot...

Gels

Tools

3D Objects Counter
3D OC Options
Skeleton
Colocalization
Color Histogram
Directionality
Shape Index Map
QOptic Flow
Helmholtz Analysis
3D Surface.Rlot
Classification
Lacal Thickness
Multi Kymograph
QuickPALM

Sholl

Topad




FLUORESCENCE INTENSITY QUANTIFICATION

=

FOR EACH OBJECT IN IMAGES WITH MULTIPLE

1 Analyze Particles @

@icmnﬂz}: E!m >

| Pixel units

Circularity: |D.EIEI—1.EIEI

Show: [Nothing |

| Display results | Exclude on edgeas
v Clear results [ Includeholes

| Summarize |  Récord starts

[ Addto Manager R Uwrsitu Show

8] ‘ Eancel‘ Help|

»

=

OBJECTS

— Click on the_binary or thresholded
image toiselect it, then go to:

* Analyze/Analyze Particles
-Size
Particles smaller than that value
are ignored

It will either be in pixels, or, if
your image is calibrated, in a unit
of measurement”2

 To check if your image is calibrated:
Image/Properties



FLUORESCENCE INTENSITY QUANTIFICATION
FOR EACH OBJECT IN IMAGES WITH MULTIPLE
OBJECTS

i Results Q @-

File Edit Font
|area [Mean | |~
17 21676
2 181 19673
3 846 22785
4 426 233.20
5 465 235.85
6 330 212.84 .
7 213 22880 = /gt BE %
8 74 17535 : File Edit Font
9 264 19243 Size (micron"2): IE[]"”ﬂ”'t!Ir « L Slice [Count [Total Area_|Average Size [Area |+
Al 22k 21010 ) _ modified blobs sample 72 21286.00  295.64 32.7‘ ‘
11 25 196.68 [~ Pixel units B
12 488 210.86 T S G
13 633 186.82 Circularity:  |000-100 256%254 plxels 8- blt B

14 92 17997
19 216 215789
18 432 22884
17 133 18753
18 803 21534
18 234 20485
20 407 21948
21 257 22314
22 345 21104
23 142 20560
24 398 207.22 -

o] ey Oa
Bienasiinsts =] "O NS
v Display results [ Exclude on edges |. @ 40 €

‘ EG[EﬂrresW—’-‘? (<l i @@x @ é
¥ Summari ecord starts | @ a 0 D

[~ Addto Manager [ v l ®) ® 4
I ai @ 9 e

25 294 29837 | | oK | Cancell Helpl | s ey T
26 100 20678
27 245 (998.83 ——

28 494 \270.19
297272 21067
30 187 216.53

51 » 454 22526

< I IE2




FLUORESCENCE INTENSITY QUANTIFICATION
FOR EACH OBJECT IN IMAGES WITH MULTIPLE

To save the results window

* File/Save as text

OBJECTS

Area [Mean [ [~
171 21676
2 181 19673 |
3 B46 322785
4 426 23300 )
5 455 23885
6 (33d 21264
7 (273 \225.50 e
B N4/ 17535
9. 264 19243
100 221 21010
11 25 19668
12 488 21086
13 639 186.82

14 92 17997
19 216 21578
16 432 22984
17 138 187353
18 803 21534
19 234 20485
20 407 21949
21 287 22314
22 345 21114
23 1492 20560
24 399 207.22
25 294 22837
26 100 20666
27 245 19883
28 44 22019
29 272 21067
a0 187 216.55

454 22526
DO

2’1 il [

Image Process” Analyze Plugins Window Help
vOTiff

Cirl+O | Gif

OpenNext Ctrl+Mayls+O | Jpeg...

Open Samples F Textlmage. .

Open Recent HoOZIP...

Import ' Raw Data...

Close Ctri+yy | Image Sequence.
AVI..

Close All Ctrl+Mayis+W
Save Ctrl+S BMP...

Revert Giri+R | POM--
FITS..

LUT...
Selection...
Export ¥ XY Coordinates_
Results...

Text...

Page Setup...
Print... Ctrl+P

Quit

Fix Funny Filenames
Analyze. .

MHD/MHA ...
MHD/MHA compressed ...
DF3 .

Nrrd ...

ICO .

lens .

XPM ...

LSS16 ...

PDF ...

Animated Gif
EPS .
AmiraMesh ...
AmiraTable ..
Biorad ...
Wavefront .OBJ ...
Leica SP
V3aDraw...
OME-TIFF_..

PNG .

PNM ...
Compressed TIFF

Make Screencast

==



FLUORESCENCE INTENSITY QUANTIFICATION

=

FOR EACH OBJECT IN IMAGES WITH MULTIPLE

OBJECTS

[0 (Fiji Is Just) Imag

el

m@ﬂ

mifelfa:

File Edit fly=tEN Process

Analyze Plugins Window Help

Type

'Ol fseenf 0| 4] ] |-

Folygon sele

Adjust

Show Info...
Properties...
Caolor
Stacks
Hyperstacks

To.save the image with the numbers

Ctrl+l
Ctri+Mayas+P

* Image/Overlay/Flatten
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Scae.. Ci+E | mages to Stack Z Project is a method of analyzing a stack
Transform ¥\  Stack to Images . . . .
Zoom | Make Hontage.. by applying different projection methods
Overlay v Reslice [/].4
e .| Orthogohal\iewh  Cittvtiaydsi to the pixels within the stack
AnEER 4 3D ct,,,
Biavag 4 Plot Z-axis Profile
Video Editing 4 Label
Axes »| Statistics
Convert Animation 4
Caonvalve, Tools 3
Ay *| Radial Reslice
Dynamic Reslice
Series Labeler
Kalman Stack Filter
Time Stamper
Reslice Z
View5D 4




FLUORESCENCE INTENSITY

QUANTIFICATION FOR Z STACK
IMAGES

g olc

FPolygon sele

File Edit [ljj=s= Process Analyze Plugins Window Help

Type

Adjust
Show Info...
Properties...
Calor

Hyperstacks

»

Ctrl+l
Ctrl+Mayts+P
3

3

1] oo |ur] 0| 4]0] |

Crop
Duplicate. ..
Rename...
Scale...
Transform
Zoom

Overlay

Ctrl+Mayts+X
Ctrl+Mayus+D

Ctri+E

Add Slice

Delete Slice

Next Slice [=]
Previous Slice [<]
Set Slice...

Lookup Tables

Annotate
Drawing
Video Editing

Axes
Convert
Caonvalve,
Threshaold

Images to Stack

Stack to Images

IMake Montage. <

Reslice [/].£
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range of the stack
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projection

There are six different projection types to choose from



FLUORESCENCE INTENSITY
QUANTIFICATION FOR Z STACK
IMAGES

Maximum Intensity projection creates
an output image whose pixéls
correspond to the maximum value-of
each pixel position (in xy) acress’all the
stack images (z).

Sum Slices projection creates an image
that is the sum of the selected slices in
the stack:

Z stack images
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N

Proceed for projection as for one plane images
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