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TOTAL INTERNAL REFLECTION
MICROSCOPY

A Epifluorescence

Sample
Cover slip n.
Incident
B TIRF

Evanescent
field e o@ @ Sample n;
Cover slip n.

Incident g Reflected




PuOuoc duayvonc (Diffusion rate)
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¢ - concentration

t -time
P - polymeric material ¥ - distance
M - contacting medium D - diffusion coefficient

= AKTS=

afa
*s mdctacsystems



Tracks (tpoytec)




Nwc Eekvape

Step 1

' 4 Imagel *

& C A [} imagej
home | news | docs | download | plugins | resources | list | links

Imaged

Image Processing and Analysis in Java

Features

News
Documentation
Download

Plugins

Developer Resources
Applets/'Web Start
Mailing List

Links

G 0 9o 0 0 0 0 O 0

This page has been visited 11,177,885 times. Send comments
to wsr@nih gov. Disclaimer

Step 2

& Download %

C A [ imagejnihgov/ij/download.html

home | news | docs | download | plugins | resources | list | links
Download

Platform Independent

To install Imagel 1.48 on a computer with Java pre-installed. or to upgrade to the latest
full distribution (including macros. plugins and LUTs). download 1j148.zip (3MB) and
extract the Image]J directory. Use the Help=Update ImageJ command to upgrade to
newer versions.

Mac OS X

Download Image] 1 as a double-clickable Mac OS X application. Includes
Imagel64. which in 64-bit mode on Intel Macs running OS X 10.5 or
later. Instructior

Download! 8 bundled with 64-bit Java (40MB) or with 32-bit Java (46MB).
Both versis va 1.6.0_24 from Oracle. Instructions.

Windows

Download IimageJ 1.48 bundled with 64-bit Java (23MB: requires 64-bit Windows).
32-bit Java (28MB) or without Java (SMB). Can't use an nstaller because you lack
administrator privileges? Image]J is also available as a ZIP archive (ij148-jdk6-64 zip
or 1j148-jdk6-32 zip). Instructions.

Documentation

Tiago Ferreira's comprehensive Image] User Guide is available as an 8MB PDF
document and as a ZIP archive. The online JavaDoc API documentation is also
available as a ZIP archive.

Source Code

The Imagel Java source consists of 120,000 lines of code in 350 files_ It is available
online and as zip archives.

Example Images
31 downloadable sample images and stacks are available in Imagel's File=Open
Samples submenu. These images. and more. are also available as a 8. 2MB zip archive

You can also browse the Image] download directory at imagej nih gov/ij/download’. Refer to the
release notes for a list of new features and bug fixes.

top | home | news | docs | download | plugins | resources | list | links



Nwc powalet to mepifaiiov tou

r_l,‘i; Image) E@g
‘File Edit Image Process Analyze Plugins Window Help
B ol || <\ 4| 43 a]a|0]2] oufsm) 4|82 0] 4]

Stacks Menu

File Edit Image Process Analyze Plugins Window Help
[Holc|o)<|4|+[N Ao 2] ofsu]u] 0|4 |0 4|>

Developer Menu




‘EOTW OTL EYOUE MLA ELKOVOL XPOVLKNAC
aAAnAou)ioG, TL KOVOUUE HETA;

« ‘EAcyxoc sikévacg (avaiuon 512x512
dpi kard tn Ayn; Aeg kai French et
al., 2008)

» Xpeid{etai va kavoupe avdiuon;



Nwc propw va Bpw to peEyedoC tnC
E£LKOVOC LOV;

IEN | ZEN 2012

File View Maintain Maco Tools Window Help

a TSN2 TIPE 30 min 5.avi © % Images and Documents

Processing

TSN2 TIPB 30 min 5 3 blsm

0.25 MB
Method 3b.lsm

Maximum intensity projection

Color-coded projection 0.25 MB

Image calculator TsN2 ..n S.avi

Average eogul001 bt
Filter EEREH

-

lon Concentration S A 0.227 um View Edit Help

Correlation

Modify Series
HDR- imaging n % 463,y 512, time: 18, channels: 2, B-bit
Channel Alignment

Copy
— Scan W plane, time series

x:104.99 pm, y: 116.12 um

Method Parameters L 37
Plan-Apochromat 20u/0.8 M27
175 ps
line 4

Ch1:928
Ch2:535

Ch1:431-504
€h2:529 - 595

MBS : MBS 458/514
MBS_InVis : MBS -405
458nm:50%

514 nm - 0.3000 %




Avoliée to apyxeio pe to FUI

 To FIJI avoiyel ToAAOUC TUTTOUC
apxeiwvll

s (Fiji Is Just) Image) =) B | e S| File Edit Image Process Analyze Plugins Window Help
[Holz|o| 44|~ Ala| @] 2] ofsw|u| g | 4] 8] 4] ]>

“More Tools™ menu (switch toolsets or add tools) ‘

|5 (Fiji Is Just) Image) T 52

Edit Image Process Analyze Plugins Window Help
Dev | Stk | Lur

|A|O\|{“'7|/‘ '| U('| 1;|ﬁ|J/|&'|J/|\"|» [ TSN2 TIP8 20 min 5.avi = | B )

Open... L9 15208 selections (right click to switch) ‘ 7718, 500%664 pixels, RO, 27MB

Open Next Cirl+Shifi+O

Open Samples 4

-

New

Open Recent 3
Import 3
Export 3

Close Ctri+W
Close All

Save Ctri+S
Save As 4
Revert Cirl+R

Page Setup. ..
Print... Cirl+P

Quit

Fix Funny Filenames

Make Screencast




H elkOva pou KOUVLIETAL, TL LITOPW VO KAVW);

[ (FijiIs Just) Image) =S
File Edit Image Process Analyze Plugins Window Help

B olz|o| <4 |+ Ala o] 2] fsnfw]o]4]8]4]N]>
“More Tools™ menu (switch toolsets or add tools) ‘
[ii TSN2 TIPS 30 min 5.avi SHACE X

7718, 600x664 pixels; RGB, 2TWE

How does it work?

* We are using Rigid body transformations

» http://biswww.epfl.ch/thevenaz/stackreg/

i (Fiji Is Just) Image)

AR X )

File Edit Image Process Analyze [HITEIEN Window Help
’EO.B|®|/. A-|+, \‘A| Macros

Scrolling tool (or press space bar and drag) | Shortcuts

Utilities
New

1-| Compile and Run...
Install...

Install Plugin__

3D Viewer
Analyze
Bio-Formats

Color Inspector 3D
Examples

Feature Extraction
ImagesD

Integral Image Filters
LOCI

Landmarks

Optic Flow
Process

SPIM Registration
Scripting
Segmentation
Skeleton
Stacks
Stitching

Time Lapse
Tracking
Transform
Utilities
Volume Viewer

Debug
Sandbox

Ctrl+Shift+M

3 (PARIPAES

Descriptor-based registration (2d/3d)

»| Elastic 4
+|  Manual landmark selection (3d)

»| Descriptor-based series registration (2d/3d + 1)

:
v| TurboReg

*| Unwarpl

| Align Image by line ROI

| Rigid Registration

} | Moving Least Squares

v bUnwarpJ

Linear Stack Alignment with SIFT

Register Virtual Stack Slices

+| Correct 3D drift

11



Av €xeic Oiapopa KavaAia
HTOPEIC va Ta OlAXWPIOTEIC

i (Fiji Is Just) Image) =5 [ (Fiji Is Just) Image) (= [ |

File Edit [[iEE0 Process Analyze Plugins Window Help File Edit Image Process Analyze Plugins Window Help

[Eo/d e Pl oo |0|J\&\,{/\\,|» [Eke] Oofsifun| 0| 4| 8| &[>
Straight 5t right click ta swucm | Wand (tracing) taol
E—— Show Info... Cirl+l = 2 = ] . - o e
e ‘
Stacks *| Merge Channels...
Hyperstacks *| Arrange Channels...
G Crssniftex | O TO0L - cimsnitz 1716, BOOXEB4 pixels, B-biT 6.BMB
Duplicate Ctri+Shift+D Stack to RGB
Rename._ Make Composite
Scale... Ctr+E | Show LUT
Transform » Display LUTs
Zoom b EditLUT
Qverlay »| Color Picker... Ctri+Shift+K
Lookup Tables *| Colour Deconvolution
Annotate Dichromacy
Drawing Simulate Color Blindness
Video Editing Retinex
Replace Red with Magenta
BEED Replace Red with Magenta (system clipboard)
(G RGBioLab
ERmE RGBiOYUY
ThE=e Average Color
RGB to CIELAB
RGB to Luminance
Set Color By Wavelength




Mmwopouue va Paloups
povikEC evdeilelc

T (Fiji Is Just) Image) =SNG X

File Edilmprocess Analyze Plugins Window Help

Convert Tools
Convolve
Threshold

OC Type »ﬂ/ Dev_|Stk_ |\n|>>
(Fiji 1s Just) | Adjust y 124 [64-bit]:
— | Show Info... Cirl+l
TSN2 TIE ) ] = B =%
I ERGIT: Properties... Ctri+Shift+P
Color 3
Stacks 2 Add Slice i (Fiji Is Just) Image) = 8 =
Hyperstacks Delete Slice File Edit Image Process Analyze Plugins Window Help
Crop Ctrisshinex | e Slce ] O| g|®| De"-‘S“~|LUTv| 4 | 4 |& | & | ™ ‘ ”
Duplicate... Ctri+Shift+D FEE SR Magnifying glass (or use "+" and "-" keys)
Set Slice..
Rename...
Scale... CIr+E | Images to Stack i Time Stamper =S
Transform v Stack to Images
Zoom v| Make Montage... Starting Time: | [0
Overlay Reslice [1]... Interval: |1.00
T T Orthogonal Views Ctri+Shift+H XLocatlon: |2
Z Project... Y Location: |15
Annotate c
3D Project... Font Size: ’12—
(B Plot Z-axis Profile '
Video Editin
g Label... I~ '00:00" format:
Axes Statistics Decimal Places: |0
se

Or with a suffix Suffix: c

Radial Reslice ¥ Anti-Aliased text?

Dynamic Reslice

Series Labeler OK Cancel

Kalman Stack Filter

Reslice Z

i

ViewdbD

13



YroAoyiouoc evOlauegou Xpovou

File View Maintsin Macro  Tools Window Help

I i s¢ caloul.ons.czl =
o * (] [<] mage for course caicul_.ons.czl © % images and Documents
Processing

Method
View Edit Help

Maximum intensity projection
Color-coded projectian

Image calculator

Avarage

Filter

Linear unmixing

lon Concentration

Correlation

Maodify Series

HDR- imaging

Channel Alignment
» Copy

Method Parameters

s

Select

B 9 (18). 3065 |

thi "CR2
R b

Single Channel REnge Indicanod

Dimensions - 'Display

S RG] 1507 = Auto WinjWax Best Fit

o
" .

Single Channel Range Indicator




i (Fiji Is Just) Image) =aney X

File Edit Image Process Analyze Plugins Window Help

W (Fiji Is Just) Image)

= B &

File Edit Image Process Analyze Plugins Window Help

—

I8 o|z|o| <4+

N AR [o] 2] oo

ITAVAC TP

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

0 Time Stamper

I '00:00" format:

Starting Time:
Interval:

X Location:

Y Location:

Font Size:

Decimal Places:

Or with a suffix Suffix:

¥ Anti-Aliased text?

OK Cancel

B
T[E

iy
=1
=

11

sec

£

Ho|xz|o|«|4]|+[NAla|o| 2| o|s|u| 5| 4|6 4] x>
Polygon selections
[5* TSN2 TIPS 30 min S.avi (green) = L& =

3/18; 600x664 pixels; B-hit; 6.8MB

15



TMwe palw kAiyaka;

(Fiji Is Just) Image)

=B [

E O,| O Type

Freehand
reehand se Adjust

~— Show Info... Ctri+l

Color
Stacks
Hyperstacks

Crop Ctri+Shift+X
Duplicate... Cirl+Shift+D
Rename...

Scale... Cir+E
Transform

Zoom

Overlay
Lookup Tables

Annotate

Drawing
Video Editing

Axes
Convert
Convolve
Threshold

c o4

-

3

& Frsil ELHELEE 5y, &-bit, 5.1MB

"7| f| De\rv|Stkv

File Editmprocess Analyze Plugins Window Help

wi| g |4 |&]| 4

\q|>>

{Fiji Is Just) Image) =|B| X
File Edit Image Process Analyze Plugins Window Help
B Ol || <] 4|+ Al || 2| owfsulut 0] 4 & &>

Properties...._

bl |

1= =

Image for course calculations.czi
c1/2E118; 105.21%116.35 pixels (463x512); B-bit; 8 1MB

I}l Image for course calc...

Channels (c): Q
Slices (z): |1
Frames (t): |18

Mote: c*z*t must equal 36

ixel
Unit of length: L

Pixel width: |0.2272404
Pixel height: |0.2272404

Voxel depth: |1.0000000
Frame interval: 1sec
Origin (pixels). (0,0

™ Global

OK Cancel

16



(Fiji Is Just) Image)

B EER=>

File Edit Image Process UENEN Plugins Window Help

121118, 105.21x11
Clear Results

Set Measurements...

Calibrate...
Histogram
Plot Profile
Surface Plot...
Gels

Ctri+H
Ctri+K

Tools

3D Objects Counter
3D OC Options
Colocalization

Color Histogram

Directionality
Shape Index Map

Optic Flow 4
Helmhoitz Analysis
3D Surface Plot
Classification

Local Thickness

c o4 QuickPALM 4 j
[ Sholl Analysis... I |
— TopoJ L

I:],|Q S|®I;A_|-¢-‘ Measure Ctrl+M Slkv|w1|§'|/|&|1/ \1|>>
Magnifying glass (or use "+" and| Analyze Parficles...
Summarize
Distribution._. i
Image for course cal Label = B &

1. Bav éxeic To auBevTiko
apxeio

(Fiji Is Just) Image) = | = P9
File Edit Image Process Analyze Plugins Window Help
Co|z|oB £« Ala|®| 2] oxfs|uw| o] 4|6 &4]N]>

x=49.54, y=19.54, z=0, value=27

Image for course calculations.czi
c1/2t1/18; 105.21x116.35 pixels (463x512); 8-hit; 8. TMB

Distance in pixels:
Known distance:

Pixel aspect ratio:

Unit of length:

Click to Remove Scale

[ Global

Scale: 4 4006 pixels/pixel

OK Cancel | Help

2] 53

bl

17



2. Eav dev €xeic To apxeio oTnv
apXikn Tou popwh (w.x. 'avi' files
tc.)

-(FijiIsJu;tﬂmageJ = B 2
File Edit Image Process Analyze Plugins Window Help

mifollafle] PEALILNVAENLIPARALS AP AR
*x=44.99, y=17.72, z=0, value=37

\n|>>

&

' Image for course calculations.czi
cT/2E118; 105.21x116.35 ym (463x512); 8-hit, 8. 1TMB

Distance in pixels: |463
Known distance: [105.21
Pixel aspect ratio:  [1.0

Unit of length:  Junit

Click to Remove Scale

[~ Global

Scale: 4. 4007 pixelsfunit

OK | Cancel| Help|

EE

g

18



TMwe palw Tn yrapa

Step 1: o0 Ba pmei

ROTI (region of interest) Step 2: kdve Ta e§A¢

(Fiji Is Just) Image)

=

iji Is Just) Image)

= | B ||

Edit Image Process Analyze Plugins Window Help
OO |5y 44| Ala @] 2] omfsw|ur

*Rectangular® or rounded rectangular selections (right click to switch)

EO,Q‘@b_i A|—¢; Measure

Magnifying glass (or use "+" and

Cirl+M

AP AR IV AR

Analyze Particles. ..

Summarize

Distribution...
Label

Image for course calcu
12 t118;106.21x116.]

Image for course calculations.czi =
c 121718, 105.21x116.35 um (463x513), 8-hit, 8.1ME

Clear Results
Set Measurements. ..

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

Histogram
Plot Profile
Surface Plot...
Gels

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

c 4
>l

j L ———  Sholl Analysis...

c o4 »

Pl |

Topol

Edw

File Edit Image ProcessPIug\ns Window Help

Stkv| Lu‘rv

\Q|>>

AVAEYY

»

Fractal Box Count...
Analyze Line Graph
Curve Fitting...

ROI Manager...
Calibration Bar...

Synchronize Windows

PointPicker
Sync Windows
»|  Sync Measure 3D
v |
d o
»

19



Step 3: Step 4: Xpwpa KTA.

Image for course calculations.czi
cli2 118, 105 21x116.35 um (46361 2); 8-bit;, 3.1MB

Image for course calculations.czi
cl2t1M8;105.21x116.35 pm (463x512); B-hit; B.1MB

l [0l ScaleBar Plus @ [T ScaleBar Plus
Width in pm: |20 Width in pm:
Height in pixels: |10 Height in pixels:
Font size:

»Color:

Background:  |White b

Location:  |At Selection -

¥ Bold Text [ Hide Text
™ SerifFont v Overlay

Font size: |18

Color  |White i
Background: |Mone -
Location:  |At Selection -

Nl

Black hd

JyTr

g [ Hide Text
[~ SerifFont [ Overlay

_, .
[~ Label all slices v Label all slices

c oA 2 c 4] i
N T >l | H




Twpa propw va peTpnow
AdwOOTACEIC

5 (Fiji Is Just) Image) |_.:.||§| o W (Fiji Is Just) Image) [:. Bl | S
File Edit Image Process Analyze Plugins Window Help File Edit Image Process Analyze Plugins Window Help

Qlo|c|o 4l+l ] Ala||f] ofs|u] | 4|8 &> Olo|c|ofA 4 ||\ Al |@]2] oufsw|ur| g | 4[] 4]

Straight, segmented ¢ Straight Line rows (right click to switch) *x=41.81, y=34 54, z=0, value=205

Segmented Line
kzi

5 (463x512), 8-hit, 8.1MB

= =2 |

[" Image for course calculations.czi
c1/2 6118, 105.21x116.35 pixels (463x5132); B-hit, 8.1ME

Arrow tool

LK o c 4
“ o (K

==

21



T (Fiji Is Just) Image) =l

File Edit Image Process Gz Plugins Window Help

aloja|ofE « |+ T | 7|/ || 4[>
*Paint* or multi-point (right click t  Analyze Parlicles... re)
5 5 Summarize
Image for course calculations.czi
CTTT TS, 108 21X 1635 piels (63512) GhLa Tl Listibution...
Label

Font Results

Clear Results
RawintDen JEEmgm TS

Set Measurements.

Set Scale...

Calibrate. .

Histogram Ctri+H

Plot Profile Crl+K

Surface Plot .

Gels 4

Tools 4

3D Objects Counter

3D OC Options
Colocalization 4
Color Histogram
Directionality

Shape Index Map

||

Optic Flow v

Helmholtz Analysis

3D Surface Plot

Classification '
o Local Thickness. 3
bl | QuickPALM v

Sholl Analysis...

TopoJ ’



(Fiji 15 Just) Image) =
Fie Edit [[IERG) Process Analze Plugins Window Help

[mife)

G Type » Bl | owlsslwr| g

TTwe uropw va wpooapuoow ta
pwuara,

" i ? Apply LUT
wiprok3gfpkin3 line lczi [ | B DL Tl e s Show Info cirivl

“Straight”, st

¢ 17212727, 57 45467 48 pixels (5124512). B-bit 1 TMB CA2 62022, 67 48%67.48 pixels (51 2x512), 80, 11M8 pida N o
1 Stacks v| o
Hyperstacks » Spectrum
. 3-3-2RGB
Crop Ctri+Shift+X Red
Dupiicate. Ciri+Shin+D Green
Rename Biue
Scale. Clri+E cyan
Transform | e
Zoom » Yellow
Overiay ' ediGreen
LooHUFITADiES d 16 colors.
Annotate » 5ramps
T o| G
Video Edting + biue orange icb
Awes ,  brgbemyw
Convert e
Convolve Cyan Hot
Threshoid »| edges
gen
glasbey
-
creen Fire Bie
Hio
IcA
caz
ICA3
Magenta Hot
Orange Hot
phase
physics
Rainbow RGB
Red Hot
-
c 4] | seria
» ﬂ J ﬂ smart
L | thal

AUaon: amoxpwaoeig Tou YKpI



Annotate
Drawing
Video Editing

Lookup Tables 3

3

3

3

blue orange ich
brgbcmyw

cool

Cyan Hot
edges

AXES
Convert
Convolve
Threshold

gem
glasbey
glow

Green Fire Blue

HiLo

ICA

ICA2

ICA3
Magenta Hot
Orange Hot
phase
physics
Rainbow RGB
Red Hot
royal

sepia

C1-TSN2 TIP8 30 min 5.czi

Invert LUT
B (Fiji s Just) Image) Kyl e =
File Edit Im Process Analyze Plug Fire
Oola Tye +| Grays |4]8]4]]>
“Paint™ or mi Adjust N Ice [
Show Info._. Ctri+l
Properties. .. Ctrl+Shift+P Sl
Color 4 =t
. Green
Hyperstacks Bl Ko Ao
PECHOC;
Crop Ctri+Shift+X Magenta
Duplicate Ctri+Shifi+D Yellow =@ = ]
GETEE. Red/Green 3512, 301 4108
Scale... Ciri+E : ;: 3
Transform ToEeTs
Zoom .| &ramps
Overlay b 6 shades

24



Ti eivar To Look Up Table

(LUT)?

-
J8% (Fiji Is Just) Image)

:Eg

1032x550 pixe

o/ a Te '

Text tool (do Adjust R
Show Info... Ctri+
Properties... Ctrl+Shift+P

File Edit IM Process Analyze Plugins Window Help

APV ANIES
L

AAEIEN

Rainbow RGE

unionjack

Stacks *| Merge Channels
Hyperstacks | Arrange Channels...
crop CtrisShiftsX Channels Tool... Ctrl+Shift+Z
Duplicate Ctri+Shift+D | Stack to RGB . . _
Rename... Make Composite
Spectrum
S e I
Transform | Display LUTs Ble
Overiay | Color Picker... Ctri+Shift+K Vellow Red/Green
Annotate Dichromacy 6 shades blug orange ich
Drawing
C Hot d
Video Editing Retinex yan Ho edges
Replace Red with Magenta

HEED Replace Red with Magenta (system clipboard) Green Fire Blus
T RGBIOYUV ICA2 ICA3

Magenta Hot RGB to CIELAB phase physics

RGB to Luminance

sepia

thallium Thermal

royal

Set Color By Wavelength

Yellow Hot

25



Mtmopw av emionpyavw
OUYKEKPIUEVEC EVTAOEIC

Ju8 (Fiji Is Just) ImageJ

=N X

File Edll

(Fiji Is Just) | Adjust

Show Info...
Properties...
Color
Stacks
Hyperstacks

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

Cverlay
Lookup Tables

Annotate
Drawing
Video Editing
Axes
Convert

Convolve
Threshold

Process Analyze Plugins Window Help

ol

W0 (Fiji Is Just) Image)

= | B | e S

|0 [4]8| 4]
16-bit : :
ctriel | 20T
Cirisshiftep | -0t ColOr = B %
5 RGB Color
v\ RGB Stack
v HSB Stack
Cirl+ShifteX
Cirl+Shift+D

Ctri+E

File Editmwmess Analyze Plugins Window Help

Olola Tyee

*Point* or my

Adjust
Show Info... Ctrl+l
Ctrl+Shift+P

Properties...

Stacks
Hyperstacks

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

Scale.. Ctri+E
Transform

Zoom

Cwverlay
Lookup Tables

Annotate
Drawing
Video Editing

Axes
Convert
Convolve
Threshold

-

Pl o] ofoefun| g 4] o] &[N >

' lick to configure)

C1-T§ -
Color Split Channels
/18,10

¥ Merge Channels...
v Arrange Channels...

Channels Tool... Cirl+Shift+Z

Stack to RGB
Make Composite
Show LUT

»| Display LUTs

|l Edit LUT..

» | Color Picker... Ctrl+Shift+K

+| Colour Deconvolution
Dichromacy
Simulate Color Blindness
Retinex
Replace Red with Magenta
' Replace Red with Magenta (system clipboard)
RGBtoLab
RGBtoYUV
Average Color
RGB to CIELAB
RGB to Luminance

Set Color By Wavelength

26




Eivai Ta xpwparta gou duvapika;

C1-TSN2 TIPS 30 min 5.czi = B %
1718 105.21%116.35 pixels (463x512); B-bit 4 TMB

C1-TSN2 TIPS 20 min 5.czi = B =

1718, 105.21%116.35 pixels (863x517); B-bit, 4.1MB

]

I Y O O O A
0 O ) O e
0
12 0 [
EEEEEEEEEEEEEE

Open...

T
=
1]

[T Initial Entry (0] | a
| Save..

' Red: 4 | ] oot

et

Green: 4| | |g
Blue: 4] | o

FE

Invert...

£

black OK | Cancel
Ok Cancel

H

Pl | !

>l |

]

e




C2-Image for course calculations.czi

1/18; 105.21x116.35 pixels (463x512); 8-hit, 4 TMB

bl |

-

1 C2-Image for course calculations.czi

/18, 105.21x116.35 pixels (463x512), 5-bit, 4.1MB
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Trganomaly tow blue) ! / Andpoical Monachromacy
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Tlpooopoiwon axpwuaroyiac

[ (Fiji Is Just) Image) [E=EER
W Process Analyze Plugins Window Help
| a Type g LA B AVAR I P AN b
Angle tool Adjust ,
| Show Info... Ctrl+l
I Properties . Ctrlsshiftep  futeranore '-MW
Stacks » Merge Channels... i B g
Hyperstacks v Arrange Channels. Im Dich remacy v10
Crop Clri+ShifteX Channels Tool... Ctri+Shift+Z
Duplicate... Ctri+Shift+D | Stack to RGB Simulate |Deuteranope j
Rename. . Make Composite Protanope
Scale... Ctri+E Show LUT |7 Cres
Transform »| Display LUTs
Zoom v Edit LUT... oK | Cancel |
Overlay v| Color Picker... Cri+Shift+iK
Lookup Tables »| Colour Deconvolution
[— § ocnormay |
Drawing Simulate Color Blindness
Video Editing Retinex
Replace Red with Magenta
AXES Replace Red with Magenta (system clipboard)
LRI RGBtoLab
Convolve RGBtOYUY
Threshold Average Color

3

\ RGB to Luminance

Set Color By Wavelength




T (Fiji Is Just) Image) [E=SREEE

& (Fiji Is Just) Image) o) ) File Edit Image Process Analyze Plugins Window Help
File Edit Image Process Analyze Plugins Window Help |:L|0| gl@ i A—H’Z e | A| Q, | {ﬂ'?| | De“.|8"‘. |_UT'| ﬁ |j | & | & |\1 | =
I8 olc|oln|4|wN|Ala|@] 2] ofsw|u]s|s]a]|£]%]> %=231, y=206, value=003,003,004 (#030304)
*Rectangular® or rounded rectangular selections (right click to switch)
C1-Image for course calculations.czi-Deuteranope = | B RS
Image for course calculations.czi =6 PS 463x512 pixels, RGB; 926K

c1/2 11018, 105.21x116.35 um (463x512); &-bit, 8.1MB

c o4

ral |
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[ (Fiji Is Just) Image) [ (Fiji Is Just) Image) | B
File Edit Image Process Analyze Plugins Window Help
|| oA £l Al ||| oofsw|un| |4 &S [ %]>

Straight, segmented | Straight Line |ows (right chcklu switch)

File Edit Image Process Analyze Plugins Window Help
| O £1 4] Al | oIL] o]z

Paintbrush Toal

=

Segmented Line |

DCPL 2 KO root 2 34 S|ET = DCP1 2 KO root 2 30 min 1.czi (300%) = B ®
713, 27.31x31.40 pixels (207x238); 6-bit, 626K

Freehand Line
113, 27.31x371.40 pixe|

Me evdiapépel auTo To onpeio



(Fiji Is Just) Image)

=

File Edit Image Process

Cjo|z|ofA [+

Scrolling tool {or press space bar

DCP1 2 KO root 2 30 min 1.czi (30

7713, 27.31x31 40 pixels (207%238),

Plugins Window Help
osm || 7|4 |& |4 [N ]>

Analyze Particles...

Measure

Summarize L

Distribution...

Label
Clear Results

Set Measurements...

Set Scale..
Calibrate...
Histogram
Plot Profile
Surface Plot...
Gels 4

0001-0093-0062

Ctri+H
Ctri+K

Save XY Coordinates...

3D Objects Counter Fractal Box Count...

3D OC Options
Colocalization »

Analyze Line Graph
Curve Fitting....

Color Histogram

Directionality SEIB -

Shape Index Map Calibration Bar...

Synchronize Windows

Optic Flow 4

Helmholtz Analysis PointPicker

3D Surface Plot Sync Windows
Classification v Sync Measure 3D

Local Thickness
QuickPALM
Sholl Analysis...
Topol

~|  Addf
Update

Delete

Rename...

Measure
Deselect

Properties...
Flatten [F]

Maore =
W Show All
| Labels

To onpeio

KIVEITALl..

{(Fiji Is Just) Image) / = =] 2

File Edit Image Process Analyze Plugins Wind

Ojo|z|oF £ | +/x | Ala o]

¥=8.31, y=12.67, z=1, value=12

Help

sulwr| g |4 )& |4 |N]>

~d |

DCP1 2 KO root 2 30 min Lezi (300%)

T3, 27.31%31 40 pikels (207x236), B-bit, 625K

0001-0093-0062 |~

0002-0083-0065

Add [
Update
Delete

Rename...
Measure
Deselect

Properties...
Flatten [F]
More =
¥ Show All

~ |l Labels

Me tnv aAlayn xpovou




m (Fiji Is Just) Image)

File Edit

allelfa

Freehand se

=NREN X

Process

Type

Adjust

Show Info...
Properties...
Color
Stacks
Hyperstacks

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

Zoom
Overlay
Lookup Tables

Annotate
Drawing
Video Editing

Axes
Convert
Convolve
Threshold

g1

Analyze Plugins Window Help
Pl owenfwz[ o484 ][>

»

Ctri+l |1 ROIManager. = = &

Ctri+Shift+P = 0001-0073-0038 ||  Add[
, 0002-0066-0048 Update
0003-0063-0094
' 0004-0083-0060 |=|__ Delste
’ 0004-0070-0115 Rename...
0004-0039-0052 Measure
Ctrl+Shift+X 0004-0023-0088 | |
. 0004-0061-0078 Deselect
ClriShift+D 0004-0105-0084 | | Properies...
0004-0072-0024 Flatten [F]
Ctri+E 0001-0274-0093 More »
, 0003-0058.0133 | | ="
0007-0058-0133 | | :
» 0008-0058-0133 |~ |l Labels

4 Add Selection... Ctri+B

Add Image...
Hide Overlay

»

Show Overlay
'
' ToROI Manager
»| Remove Overlay

List Elements

Flatten Ctri+Shift+F
»  Labels...
Overlay Options. ..

Overlay Manager

20 (Fiji Is Just) Imagel

Tiff....
Edit Image Process A ..
New Jpeq...
Open. .. CHO | rext Image. .
OpenNext  CtrisShift+O | .
Open Samples Raw Data...

Open Recent
Import
Export

Close
Close All

Save

Ctri+WW

Ctrl+5

Image Sequence. .

PNG...
PGM...
FITS...

Revert

Page Setup...
Print__

CQuit

Fix Funny Filenames

Make Screencast

Ctri+R

Ctri+P

Selection...

X¥ Coordinates. ..
Results. ..

Text...

Analyze. .
DF3 ..
Mrrd ..
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(Fiji Is Just) Image)

=~

File Edit Image ProcessPIugins Window Help

Qloja|ofE 4]+

Scrolling tool (or press space bar

C2-Image for course calculations.czi H

1718, 105.21%116.35 pixels (463%512), 8-bit, 4 TMB

>l |

Ctrl+M
Analyze Particles.

Measure

Summarize
Distribution...
Label

Clear Results

Set Measurements. ..

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

Histogram
Plot Profile
Surface Plot...
Gels

Tools

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

Sholl Analysis. ..
Topold

AEIYNE

Image for course calculations.czi

05.27x116.35 pixels (463x512), 8-bit, £.1MB

Add[t]
Update

Rename...

Measure

Deselect
g Properties...
Flatten [F]

More =
[ Show All

~|[" Labels

& Save XY Coordinates. ..

Fractal Box Count.__

Analyze Line Graph

Curve Fitting. .

Scale Bar_..

3

Calibration Bar...
Synchronize Windows

PointPicker
Sync Windows
Sync Measure 3D
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File Edit

Image Process Analyze Plugins Window Help

o= 4 [+

| 1"r'L| Q,

I;!T

Stk

LuT

0001-0228-0222 ‘“ Add [t
. pdate
Delete
Rename...
Measure
Deselect
| Properties...
. Flatten [F]
. More =
™ Show Al
|| Labels




EmAéyw auté To
Tapddupo kai To ROTI
ané To ROI manager

{Fiji Is Just) Image) = B % Kai n vpa““n

i ’ ’
File Edit Image Process Analyze Plugins Window Help EULDCIVIZETGI 86“)

Qlo|c|ofE 4| +|\|Ala|o|z] ofs|u| g |4 8] 4]N|>
(Fiji Is Just) Imaged 2.0.0-rc-15/1.49j10; Java 1.6.0_24 [64-bit];

C2-Image for course calculations.czi = | = P C1-Image for course calculations.czi o)

1018, 105.21x116.35 pixels (463x512); 8-hit; 4 1MB 1018, 105.21%116.35 pixels (463x512); 8-hit; 4. 1MB

ROI Manager.= | =

0001-0228-0222 |~ Add [f]
Update
Delete

Rename...
Measure
Deselect

Properties...

Flatten [F]
More =

[ Show All

L3 [~ Labels ]

—_— 39



EméAce kaOe TapdBupo Kal
‘analyze’->'plot profile’

(Fiji Is Just) Image)

= B [ S|

Cl| Ov‘ < | Q’DI; A ‘ -4 Measure Ctri+M

Text tool (double-click to configur  Analyze Particles...

Summarize

C2-Image for course calculations.czi = Distribution...

1/18;105.21x116.35 pixels (463x512); B-hit; £.TMB Label
Clear Results
Set Measurements. ..

Set Scale...

Calibrate...

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

Gels

Tools

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

Sholl Analysis...
TopoJ

File Edit Image ProcessPIugins Window Help

SEPVIRYINE

[mage for course calculations.czi =8 = ]

36 pixels (528x255); 8-hit; 131K

10

20 30 40 50
Distance (pixals)

» [ave;l Copy... w
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(Fiji Is Just) Image)

File Edit Image Process Analyze Plugins Window Help
Qlo|z|ofFE 4|« Ala|o| A oxfs|un[ 4o 4] |>
*=8.17. y=89.92

[ESEEE™SC)

Plot of C1-Image for course calculations

BB.30x215 57 pixels (528x255) 8-bit, 131K

150

C2-Image for course calculations.czi

1118, 105.21x116.35 pixels (463x512); 5-bit, 4. 1MB

Gray Value

) 10 30
Distance (pixels)

Saue...| Copy... | Live ‘ H=8.18, ¥Y=150.6




-

[1i Plot of C2-Image for course calculations = | = 2%
66.30:144 56 pixels (528x255), B-bit, 131K
’ 1 ] ] ]
i Plet Values l = | =l |$J
100 1[File Edit Font
N X Y | =
E 0.0000 233466
= 0.2272 249029
o 30 1l04545 256663
06817 266933
09090  27.7359
11362  20.0368
0 1a 0 1l13634 303716
Distanl|y con7 16278
List | Save... | Copy... | Live | H=24.77, }+l1_81?9 33 (EA7
2 N4AR7 35 R111 il
4 [ ]

EméAee 1o list button, mdpe T1¢ TIpEC Kai

HeTépepé TICc oTo Excel
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[ (Fiji Is Just) Image) e [T (Fiji Is Just) Image) [E=REE =

File Edit JIEREY Process Analyze Plugins Window Help File Edit Image Process mm Plugins Window Help
I:I,|O,C Type 3 DW.|S‘“.|LUT.|¢?|J’|&|&|\|» I:[‘O"G‘U‘./v d_|—¢—_ Measure Cri+M tkv‘w[‘ﬁ‘d’|&‘d}‘\‘»
(Fiii Is Just) Adjust y [24 [64-bit]; *Point* or multi-point (right clickt Analyze Particles... re)
Show Info... Ctrl+l Summarize
Properties... Ctrl+Shift+P Distribution...
Split Channels Label
Stacks + Merge Channels... Clear Results
Hyperstacks »| Arrange Channels... Set Measurements.
Crop Clrl+ShiftsX Channels Tool... Ctri+3hift+Z A
Duplicate... Ctrl+Shift+D Stack to RGB Calibrate.
Rename. . Make Composite i
Histogram Ctri+H
Scale... Ctri+E Show LUT
Plot Profile Cirl+K
Transform v Display LUTs
) Surface Plot...
Zoom v Edit LUT...
" ) Gels 4
Overlay »| Color Picker. . Cirl+Shift+K
Tools v
Lookup Tables »| Colour Deconvolution
e 3D Objects Counter
Annotate ]
) Simulate Color Blindness 3D OC Options
Drawing ’ == —
Video Editing , Refinex Colocalization Colocalization Threshold
Replace Red with Magenta Color Histogram Colocalization Test
GEES *| Replace Red with Magenta (system clipboard) Directionality Coloc 2
Convert
RGBtoLab Shape Index Map
Convolve
RGBtoYUV Optic Flow v
Threshold
RlSEge CeleT Helmholtz Analysis
RGB to CIELAB
° 3D Surface Plot
RGB to Luminance : .
Classification ’
Set Color By Wavelength Local Thickness 9
QuickPALM 4
Sholl Analysis. .. 44
Topol '




A GFP-TSN2  RFP-Rbp47b Merge GFP-TSN2 RFP-UBP1 Merge

o W Colocalisation C2-Image for course ca...|. =N —Ehl

Li-Ch1 |v

Control

W Heat stress

GFP-TSN2 RFP-DCP1 Merge GFP-TSN2 RFP-DCP2 Merge

Control

)]

7]

2

Spearman’s rank correlation value 0.70764861 -] 0

Spearman’s comrrelation t-statistic 2068.8426 §

t-statistic degrees of freedom 4267006.000 es
Manders M1 (no threshold) 0.996

O

Manders M2 (no threshald) 1.000 100 4 W SG

Manders M1 (threshold) 0.846 ; 80 1 P
Manders M2 (threshold) 0.889 § 60
| ust || copy || POF | WLog Py S a0 |
\, y -0,6 1
-Dﬁ 20 1
0

TSN1  TSN2

- =
‘-]

=3
'Y
TSN1/SG
TSN1/PB
TSN2/SG
TSN2/PB
Foci (%)

1]

PSC coefficient
cooo
oveEO®
l Oom




uorescence recovery

after photo-bleaching
( FRAP)

post: Os 10 s 60 s
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AvaAuon dcdopévwyv FRAP

Use the rectangle tool

Select the ROI q‘ro select the ROI

Select the ROI manager

(Fiji Is Just) Image) = | & (FijiIs Just) ImageJ =& (Fiji Is Just) Image)
File Eadit Image Process Analyze Plgins Window Help File Edit Image Process Analyze Plugins Window Help File Edit Image Pmcessp\ugms ‘Window Help
B olzol <+~ Ala|o] 2] oxfsufut| 64|82 %]> ||| [E Ol <] 4]« Al a|e] 2] ofss|un| 8|48 &[> H O] <|4]+ Measure cunn ufut] g | 4|8 | &)
Y}~ Rectangle Tool | selections {right click to switch) (Fiji Is Just) ImageJ 2.0.0-rc-15/1.49{10; Java 1.6.0_24 [64-bit] “Point* or multi-point (right click { Analyze Particles... €)

L

Rounded Rectangle Tool B Summarize
col 3z @ % Distribution. .
1760, 106.27¥108.27 piels (5120512), 6.5 15WB T80, 1062751 06.27 pliels (5126512), B-I T5MB Label

Clear Results.
Set Measurements. ..

Set Scale.

Calibrate....

Histogram Ctrl+H

Plot Profile Cri+K

Surface Plot.

Gels »

Tools 4 Save XY Coordinates.

30 Objects Counter Fractal Box Count...

300G Options Analyze Line Graph

Colocalization Curve Fitling
Color Histogram [elETEgE
Directionality Sl
Shape Index Map Calibration Bar.
Opic Flow .| Synchronize Windows
Helmholtz Analysis PointPicker
3D Surface Plot Sync Windows
Classification *| Sync Measure 3D
) Local Thickness >

“ QuickPALM 4
Sholl Analysis...
TopaJ »
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2. 'show all’' kai 'labels’

.
[iF ROI Managerl = (=]

0001-0195-0256 | ~|

F

Add [f]

pdate

Rename...

Measure

Deselect

Properies...

Flatten [F]

Mare =

¥ Show All

v Labels

AUTO

gival To
ROI

3. eméAee ‘'more’ Kai
‘Multi measure’

’
[ ROI Manager o= (=1, RS

0001-0195-0256 ||

Add [t]

pdate

Delete

Rename...

Measure

Deselect

Properies

|

Cpen...

Save..

Fill

Draw

AMD

OR (Combine)
HOR

Split

Add Particles
Multi Plaot

Sort

Specify...
Remove Positions...
Labels...

List

Interpolate ROls
Translate...
Help

Options...
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4. kaTaAAYEIC PE HETPAOEIC EVTATEWY

‘integrated density’ npenetl va ermtiAeydei
(Results-> Set measurements...)

[ (Fiji Is Just) Image) = B =X

File Edit Image Process Analyze Plugins Window Help

|c|o].< Dofoufun| p| 4] | 4] |>
[Fljl Is Just) ImagedJ 2.0.0-rc-15/1 .49]10, Java 1.6.0_24 [64-bit];
[ Results
File Edit Font Results s 53 A
i Set M ts
IntDen RawlntDen1 = i 5t Mo
| [~ Mean gray value
2 3185.145 73929 ™ Standard deviation I Modal gray value
3 2903.204 - 67385 [~ Min & max grayvalue [ Centroid
4 2843792 66006 )
[” Center of mass [~ Perimeter
g 2844222 66016 — r _ I Fitel
a 9694 RRT  R5567 Bounding rectangle Fitellipse
7 2843404 F5997 ™ Shape descriptors I~ Ferets diameter
g 2845472 GE045 [+ Integrated density I~ Median
9 2878.302 BGS07 [~ Skewness ™ Kurtosis
10  2883.687 66932 [~ Area fraction [~ Stack position
11 2866.066 66523
12 2833838 67169 I” Limittothreshold | Display label
13 2898422 67274 [~ Invert Y coordinates [~ Scientific notation
14 2938188 68197 [ Add o overiay
16 2009.581 67533
16 2918102 67754 Redirsctto: [None <]
17 2914.880 67656 ) N
“:l' s ond esana [L‘ Decimal places (0-9): I
4 »
“ o oK | Cancel Helpl
\
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« 5. o010 Excel

]
ROOTL

Value

WO W B W e

1
12
13

15

IntDen
194,068,542,827
54,253,054,902
75,289,241,916
81,892,248,723
82,836,871,509
85,820,383,084
93,050,020,848
91,413,298,197
88,090,048,675
91,114,011,770
91,937,049,445
89,813,986,350
85,088,731,699
85,876,499,289
87,662,865,153

46,903,794,809
35,820,844,291
40,871,302,754
42,638,963,217
43,901,577,833
44,696,557,406
47,801,654,091
48,690,160,673
50,888,045,375
50,579,406,246
49,662,841,562
50,785,165,665
53,609,681,325
54,470,129,804
52,524,768,025

Xpovog

F l - H |
Time

147,164,748,018

28,432,210,611|
34,417,939,162 |
39,253,285,506 |
38,935,293,676 |
41,123,825,678)
45,248,366,757
42,723,137,524 |
36,102,903,300 |
40,534,605,524 |
42,274,207,883
39,028,820,685 |
32,379,050,374 |
31,406,369,485 |
35,138,097,128

o3

3

]

9
12
15
18
21
24
7
30
33
36

39.

34.

BEEBAEESY

45

52,

Kavovikomoinon pe

To B6pufo (my

intensity-
background)
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PIN2-EGFP

PIN2-EGFP recovery (t,,) 00
s
=

Tlapovaiaon FRAP

Post-bleach
Pre-bleach 0 i

Initial signal recovery (%)
o
L]

-
ol

| *
[ wr W rswd ‘
Epidermis Cortex

rswd
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Forsters resonance energy
transfer (FRET)




Acceptor photo-bleaching

(Fiji Is Just) Image)

=naa!

File Edit

H oG e

Scrolling too Adjust

Show Info...

Properties...

Stacks
Hyperstacks

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

Qverlay
Lookup Tables

Annotate
Drawing
Video Editing

Axes
Convert
Convolve
Threshold

Process Analyze Plugins Window Help

»
Ctri+l
Cirl+Shift+P

r

b

Ctri+Shift+X
Ctri+Shift+D

Ctri+E
»
3

r

r

p| 2] oefonin] ¢ 4 8] &

\,|>>

T (Fiji Is Just) Image)

==

File Edit Image Process Analyze Plugins Window Help

EEELE:

Al4|n]a]a]e] 2] s ]ur

04 ale

\°|>>

(Fiji Is Just) ImageJ 2.0.0-rc-15/1.49j10; Java 1.6.0_24 [64-bit]:

( TSN2 TIPS 20 min S.czi = B 2

C1-TSN2 TIP 30 min 5.czi = B %

C2-TSN2 TIPS 30 min 5.czi

OIS L0 211 6,35 pixels (463x512), 8-hit; 8.1MB

Split Channels

Merge Channels__

Arrange Channels...

Channels Tool Ctrl+Shift+Z

Stack to RGB
Make Composite
Show LUT
Display LUTs
Edit LUT

Color Picker Ctri+Shift+K

Colour Deconvolution
Dichromacy

Simulate Color Blindness
Retinex

Replace Red with Magenta
Replace Red with Magenta (system clipboard)
RGBioLab

RGBioYUV

Average Color

RGB to CIELAB

RGB to Luminance

Set Color By Wavelength

1718, 105 21x116.35 pixels (463x512); &-bit, 4.1MB

A5 105 21%116 35 pivels (463x512); B-bIt. 4.1 M8
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i (Fiji Is Just) Image)

Invert LUT

1] Is Just) Image) = |68 P
File Edit Image Process Analyze Plugins Window Help
olc|oE £+ |5 Ala @ 2] ofsw|ut] 6|4 ]|a] &>

File Eait JLIEN Process_Anahze PIUg  apply LUT
,

o e

Straight’, s 1154

| =93 62, y=33 40, 2=0, value=10

C1-TSN2 TIP8 30 min S.czi

1/18; 105.21x116.35 pixels (463x512); 8-hit, 4.1MB

7 Showlnfo..
Properties. .
Color
Stacks
Hyperstacks

Grop
Duplicate...
Rename...
Scale...
Transform
Zoom

Qverlay

Annotate
Drawing
Video Editing

Axes
Convert
Convolve
Threshold

vl |

Fire
Y Grays

CrH | |ce
Clrl+Shift+P
* 3-3-2RGB
' Rea

' Green

cirissninex | Blue

Ctrisshifi+D | Cvan
Magenta
Yellow

» Red/Green

Cir+E

' 16 colors

> 5ramps

| Lookup Tables N 6 shades

blue orange icb
brgbemyw
ool
Cyan Hot

* edges
gem
glasbey

P glow

HiLo

ICA

ICA2

ICA3
Magenta Hot
Orange Hot
phase
physics
Rainbow RGB
Red Hot
royal

sepia

smart

thal

thallium
Thermal

unionjack
Yellow Hot

==
[1218]2]% >

B (FijiIs Just) Image) =T
File Edit Image Process Analyze Plugins Window Help
B olc|o| <]+~ Ala o] 2] o

(Fiji Is Just) ImageJ 2.0.0-rc-15/1.49j10; Java 1.6.0_24 [64-bit]:

APALIV AN
|

C1-TSN2 TIPS 30 min S.czi

T/18; 105 21%116.35 pixels (463x512), B-6it, 4. 1MB
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(Fiji Is Just) Image)

=B &

File Edit Image Process Analyze Plugins Window Help

J5|0o] 2| ¢ 5[] @] ] 5ofon]on

(FI]\ Is Just) Imaged 2.0.0-rc-15/1.49)10; Java 1.6.0_24 [64-bit].

C1-TSN2 TIP8 30 min 5.czi
TI 118, 105.21x116.35 pixels (463x512), B-bi; 4. TMB

i ROI Managerl (= = E:

0001-0195-0256 |~
0001-0283.0294 Update
Delete
Rename
Measure
Deselect
Properties
Flatten [F]

Iore =

'~ |V Labels

C2-TSN2 TIP8 30 min 5.czi

1718, 10521116 35 piels (463x572); 8-bit, 4.1MB
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K

L ™M

background signal

1358.859
1354.935
1350.907
1322.248
1516.924
1546.874
1522.088
1563.605
1550.385
1584.777
1596.757

1661.614

YFP
1 628.024
2 634272
3 ©837.99
4 63546
5 621001
6 643.877
7 653.378
8 661.95
9 667.475
10 674.343
11 683.793
12 722315
722.883
723.

15 1630.528 15 723.141
16 1562.727 16 690.506
17 1540.471 17 670.471
18 1525.599 18 652.294
1400
1200
1000
00
=—b—Seriesl
500 —m—Series2

R

Normalized signal intensity (=R

749.013
780.357
801.27
868.658
1201.879
1130.257
1069.634
958.818
949.615
954.222
939.66
868.142
788.361

YFP
1192.584
1181.121
1237.458
1274.276

509.824

606.123

646.622
670.05

682.525

674.657

666.207

677.683

727.117

776.807

826.859

Mpadnua

Keep in mind that FRAP takes
some time (depending on the
iterations). Therefore, | should
always check that the
increased intensity is not due
to ‘relaxation’ of the CFP
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YrioAoyiopoc anodoonc kata FRET

Efret(%)=(TeAwn} évtaon-Apxwkn €vtaon)/(TeAkn €vtaon)

A B C D E F G H 1 1 K L M N (0] P R 5 T
1 singal intensity background signal Mormalized signal intensity (=RO
2 YFP YFP YFP
EI 1 2108 1 1821 1 1358.859 1 628.024 745.013 1152.584 Efret(%)= | =(07-06)/ Oﬁl
4 2 2135 2 1815 2 1354,935 2 634.272 780.357 1181.121 T
5 3 2152 3 1875 3 1350.907 3 637.99 801.27 1237.458
6 4 2191 4 1910 4 1322.248 4 635.46 868.658 1274.276
7 3 2719 3 1131 5 1516.924 5 621.001 1201.879 509.824
8 6 2677 6 1250 6 1546.874 6 643.877 1120.257 606.123
9 7 2592 7 1300 7 1522.088 7 653378 1069.634 646.622
10 3 2522 3 1332 & 1563.605 8 661.95 958.818 670.05
11 5 2500 9 1350 9 1550.385 9 667475 949.615 682.525
12 10 2539 10 1349 10 1584.777 10 674.343 954,222 674.657
13 11 2536 11 1350 11 1596.757 11 683,793 939.66 666.207
14 12 2487 12 1400 12 1618.806 12 722.315 B868.142 677.685
15 13 2428 13 1450 13 1640.081 13 722,883 788.361 727117
16 14 2420 14 1500 14 1661.614 14 723.193 757.998 776.807
17 15 2403 15 1550 15 1630.528 15 723.141 772.508 826.859
18 16 2421 16 1556 16 1562.727 16 ©90.506 857.814 865.494
19 17 2413 17 1558 17 1540.471 17 670.471 872,789 B887.529
20 18 2385 18 1557 18 1525.599 18 652.294 859.57 904.706
21
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e http://fiji.sc/Cookbook
e http://fiji.sc/Time Stamper
* http://fiji.sc/Annotating Images

* http://occm.otago.ac.nz/resources/Making-a-Look-Up-
Table---LUT.pdf

o http://fiji.sc/Image Intensity Processing
* Abscissa software http://rbruehl.macbay.de/
 Oewpla FRAP (Balinski paper)

http://jcs.biologists.org/content/114/21/3885.full.pdf+
html
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http://fiji.sc/Time_Stamper
http://fiji.sc/Time_Stamper
http://fiji.sc/Annotating_Images
http://occm.otago.ac.nz/resources/Making-a-Look-Up-Table---LUT.pdf
http://fiji.sc/Image_Intensity_Processing
http://rbruehl.macbay.de/
http://jcs.biologists.org/content/114/21/3885.full.pdf+html
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