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NanNoLve &= 3D Cell Explorers

Exporting data from STEVE for Data Processing

The goal of this document is to present simple ways to export Refractive Index data
generated by the 3D Cell Explorer (STEVE) into Excel to perform data calculations.
These methods can be extended to any other scientific application and will allow you to work
in @ quantitative way on the Refractive Index data distribution maps generated by STEVE.
In this document, we are using Fiji (Imagel), an open source platform to process the RI
wm\“‘
live SA

\
information. We are presenting only few Fiji basic commands that help in this process, but
many other alternatives can be defined with more advanced tools.

W The data sets used in these procedures are for illustration only, meaning that the RI
information provided are just for information.

Nanolive is actively developing more advanced technics to process RI datasets.
Please do not hesitate to contact us for more advanced needs.
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3D Cell Explorers

. General Workflow
Create a colour map
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3
4. Advanced Operations
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Correlate Refractive Index and Fluorescence
information
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NanoLve &= How to export tomographic Rl data for data processing ?

Tools & Installation

ABOUT DOWNLOADS LEARN DEVELOP NEWS @ EVENTS STATUS @ HELP

Page Discussion View source Histary

F1ji/ DOWNLOADS

Fiji is a distribution of Image] which includes many useful plugins contributed by the
community. Contents [hide]

1 System requirements

o ~ Download Fiji for your OS ~ o 2 Installation

3 Troubleshooting
4 Source code
5 Other downloads
5.1 Life-Line Fiji versions

5.1.1 Java 8

5.1.2 Java 6

\N“
i BF (Fiii Is Just) Image : O

64-bit macO§ 64-bit
5.2 See also

|
Other downloads

£Y 200 i wogre B s

; File E&Tt iméé; Process Analyze Plugins Window Help
B olc|o|~« |\ A| Q|| wfsfu] o] 4] 8] |»

*Rectangle®, rounded rect or rotated rect (nght click to switch) 2

++
-t

0 live SA

I u| R

Install Fiji (Imagel).

This open source software package can
be found here:
https://imagej.net/Fiji/Downloads (1)

Once installed, when Fiji is launched a
tool bar is visible on the PC desktop

2).
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3D Cell Explorers

1. Tool Installation
3. Create a colour map
4. Advanced Operations

Correlate Refractive Index and Fluorescence
information

; w
‘\
““”“‘“m i
o
i il “‘““
T |
b v



NanoLve &= STEVE

Export Data in Tiff
L

&= Microscope  File  Stain 2D 3D Mode Help | /f192.168.50.123/biodata/Marketing Images/Lysosomes/ctrl3.vol

|

From STEVE, Export the Rl data in a .tiff
format. Either use the export button or

the File> Export command.
In the Export dialog box :
Select Rl Volume
— Select Tiff format
Dimensions Type Format Select a folder and define a filename
® Single Shot ® RiVolume O Raw .
O Timelapse Saveevery 1 5 Fframe O &5 ® TiFF CIICk OK
) Png
Descrption Note: the exported Tiff file is made of
Description Single-precision floating point |
D;sci‘[:l:’:n o e !f_xdpoit the measured refractive Ezit::z::;)?::é:ijriﬁiwith L 96 StaCked Iaye rs’ One Iayer per STEVE
pork the currently selecl rame. index Sloating point Yata. . .
tomographic slice.
20un — - ]t STEVE layers are numbered from -47
T o [ ame JF to +48. Tiff layers are numbered from

0 to 96.

Ecge Softness Cys

- Stain Coloring { empty )* -

Load Panel

®®®®®®®

001 00:00:00.00 |
B I‘ 1 b i ’I 1=
B <

e



nNanoLve = Fiji
Import a Tiff file for scientific analysis
-\ ww In Fiji, Open the exported .tiff file with
“}1‘ @ the File> Open command.

r— Lysosomes 3 96 stacktiff | [0 Lysosomes_3 96 stacktiff b O b4 Or drag and drop the ﬁle d”‘ectly |n the
4Bf95 512k512 pixels; 32-bit; 96MB 56/96; 512x51|2 pixels; 32-bit; 96MB 900
] box below the Fiji tool bar

(red rectangle below)

)

[P (Fiji Is Just) Imagel - O

File Edit Image Process Analyze Plugins Window Help
Bojc|o| 4|\ Ala|o|T] ofsmjuls|s|a] |-
{Rectangle’, rounded rect or rotated rect (right click to switch)

A new Fiji window displays the first layer
of the TIFF file (1)

Note: moving the slider at the bottom of
the window allows to visualize the
different layers in the TIFF file, the layer
reference is displayed in the upper left
corner, here layers 48 and layer 56.

\Huumm iy :
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Nanolve &= Fiji

Export/Import a raw file (volume) for scientific analysis

I R In STEVE, Export the Rl volume in raw
s format (1).

In Fiji, Open the exported .raw file with
the File> Open command.

Or drag and drop the file directly in the
box below the Fiji tool bar

(red rectangle below)

99—05—0+r—06—0Z—0—0

= Dialog ?
Dii i Type Format
® Single Shot ® RiVolume ® Raw B :
Offiretispeateseondl 1 = |Eamet]|NON5 O TiEf [ (7] s Just) Image - m|
O Png File Edit image Process Analyze Plugins Window Help
[=ke} AN JAlQ o)l wjsjul ] s]a] |»
| ooum |
) L Description 1Reclangle" rounded rect or rotated rect (right click to sthch}
B Overlay Description Raw single-precision lictie-
Description
Export the measured refractive endian floating point export.
Export the currently selectad frame. index Data layout: slice/line/column [ Import>Raw.. e
Slices
(D] o ' A new “Fiji Import>Tiff ” pops-up (2)
image toe: |ETCET ~ ji Import>Tiff “ pops-up (2),
, Fill the following import parameters:
Width: 512 pixels

Height ’T el U://:g(.?li ;;PE: 32-bit Rel

Offset to firstimage lO bytes HEIGHT 512

Number ofimages: 96 OFFSET TO FIRST IMAGE O
Gap between images: |0 bytes NUMBER OF IMAGES 96
GAP BETWEEN IMAGES 0

™ White is zero
Select LITTLE-ENDIAN BYTE ORDER

[¥ Little-endian byte order
™ Open all files in folder
[~ Use virtual stack

H\
\MHH
| ’\ oK ‘ Cancell Help’
1}\\1 i "Z‘gelgA QJ Slide /8
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This operation allows to improve the visualization in term of Brightness and Contrast by adjusting the image histogram.
Please note that this operation do not modify the Rl values inside the image, it makes the image just looking better.

1 Lysosomes fluo 96 stack test2.tiff
56/96; 512x512 pixels; 32-bit, 96MB

>l

®Nanolive SA
2014-2017

Before

1. Runthe command Image > Adjust > Brightness/Contrast

T3 (Fiji Is Just) Image)

Hold

Show Info.
Properties.
Color
Stacks
Hyperstacks

Crop
Duplicate.
Rename.
Scale
Transform
Zoom
Overlay

Lookup Tables

Annotate

Ctri+l
Ctrl+Shift+P
»
»

»
Ctrl+Shift+X
Ctri+Shift+D

Ctri+E
»

,| Scaleto DPI !

2. A window B&C appears, then click on “Auto”. Do NOT
click on “Apply” that will modify the data in the image.

[ B&c X

|

1.3357 1.3393
Juj 2l
Minimum
A 2
Maximum
J | + |
Brightness
K| 1]
Contrast

\'5"5[&6 " Reset

Set Apply

— a X

File Edit [[IERE Process Analyze Plugins Window Help

|0 xfssfn] | 4] 8] |
B dowm [ srwessowest_— cneontec

Window/Level

Color Balance.

Threshold Ctrl+Shift+T
Color Threshold.

Size.

Canvas Size..

Line Width

Coordinates.

Auto Threshold "
Auto Local Threshold

Bleach Correction

Auto Crop

Auto Crop (guess background color)

10" Lysosomes fluo 96 stack test2.tiff
56/96; 512x512 pixels; 32-bit; 36MB

>l

i

After

Slide /9



NaNoLve &= Fiji

Reading Rl values with mouse cursor

[ Lysosomes fluo 96 stack test2.tiff [ (Fiji is Just) Image) e ] X
56/96, §12x512 pixels; 32-bit, 96ME File Edit Image Process Analyze Plugins Window Help The Refractive Index values can be

B olc|o| <4 Ala| o0 ofsur g] 4] 8] visualized by moving the mouse cursor
¥=283, y=187, z=55 value=13454 ]
over the image.
The Rl value is displayed in the display
window of the Fiji tool bar (see red
rectangle)

w

4

olive SA

»
|
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NanNoLIve &= Fiji

Display Rl Data Histogram
QLI

[ Lysosomes fluo 96 stack test2.tiff Distribution...
56/96; 512x512 pixels; 32-bit; 96MB Label

Clear Results

Run the command Analyze > Histogram
(1)

A pop-up window histogram is showing
up (2) to adjust histogram settings (bins,
min, max...).

Keep default values and click on “OK”,
the histogram is displayed (3).

Set Measurements. ..

[T (Fiji Is Just) Image) |
19" (Fiji Is Just) Image. Set Scale..

File Edit Image F’rocessm
5 olc|o|~

*Multi-point* or point (nght click to swttch doy

Calibrate...

Plot Prof le Ctrl+K
Surface Plot. ..
Gels »

Tools 4

3D Objects Counter

Notel: the histogram is calculated based
on the Rl values of the current layer, the

olive SA
1-2017 Slide /11

[} Histogram * [i}' Histogram of lysosomes < — O * . .
e layer displayed and active (here 56).
m Bins: |EEE
- Note2: the focus plane is often defined
v Use pixel value range . .
k in STEVE as the slice number 0
or use; o .
corresponding to the Tiff layer 48.
Xmin: |1.33 g
e 1_1135 Please consider that based on your
X max: : o
HH\ T EE— 1393 experiment and samples,
. |Aut Count: 262144 Min: 1.325 g g
Y max [Auto eyl roli Tiff layers below 48 might be not relevant
StdDev: 0.00210 Mode: 1.337 (48B58) H H
\“ I Stack histogram Bins: 256 Bin Width: 0.000267 in term of data analysis.
=== OK | Cancel value=1.326
Listl Copy | Log | Live |
2 count=3



Nanouve &= Hi

Import RI Data histogram in Excel

m [' ' Histogram of lysosomes  ** — O X
300x240 pixels; RGB; 281K
From the histogram window, click on

List (1) .
A pop-up window is showing up (2) with
all the Rl data values.

|-
1.325 1.383 q q q 9
Count: 262144 Min: 1.325 Save the Rl values distribution in a text
Mean: 1.337 Max: 1.393 0 . . “« «
StdDev; 0.00210  Mode: 1,337 (48858) file, by running the File > “Save as
Fine 2% B D ogner command. And import the text file in
value=1.326 H - s Lysosomes Rl values - Excel
_ﬂl _Coll _ﬁl E_I count=3 @ File Home Format Insert Page Layout Formulas Data Review View Developer '\..‘ Tell me what you want t4 EXCeI *
S . Or directly click in the Histogram window,
e % - O e o L use the keyboard shortcut CTRL-A to
3001“40pxels RGB; 281K 1 Ribins  Count B
2| s 1 select all Rl values, then copy
3 1.325 1 oun i i
ST count (shortcut CTRL-C) and paste directly in
| = an Excel spreadsheet (shortcut
| [0 Histogram of Lysosomes - - O X 1:327 ] 50000
‘EHH‘HW‘ File Edit ‘Forit 3 1.327 13 CTRL'V ).
i a 10 1327 15 s .
M‘ 5% on sart o | -8 = - Then create the suitable graph for your
Count: 262144 ' - BT 3 . .
ean: 1.325 1 30000
StiDer 0.00210 1926 2 o= - application (3)
Bins: 256 1.826 2 16 1.329 56 20000
12 s I
st| copy| tog| |1z 2 19 13 75 10000
1327 5 20 1.33 107
1327 13 . e
1 32? 15 23 1.331 173 132 133 1324 135 136 137 138 139 14
1297 17 : ;451 1.331 221
2% 133 267

H live SA
H‘ 2017 Slide /12




NanoLve &= FIJI

If it is needed to import all the RI values of a Tiff image in Excel, we provide two alternative
methods

The first one, slide 14, is the simplest. It allows to export the file in text format and to copy it
to Excel. With this method RI data are rounded during the text export

Export Rl Data to Excel
\
The second method, slides 15,16,17, is an evolution of the first one and avoid this rounding
effect, so you can get the exact values as they are in the RI file

The process to import a RI histogram in Excel has been described in Slide 12.
.. HHHUH
]
N
\ s
|
“w‘ "
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Export Rl Data to Excel (rounded method)

Text Image...

ZIP...
Raw Data...

[ (Fiji Is Just) Image)

| Edit Image Process A
New v
Ctri+O

Image Sequence...

Open...
MP....
Open Next Ctrl+Shift+O
Open Samples 2
Ope - p1 || PGM.
n Recen
= FITS...
Import
| LUT..
Close Cri+W | selection...
Close All Ctr+Shift+W | Xy Coordinates...
Save Ci+S | Results...
Text.
Revert

Ctri+R
| Analyze...

Help

2017

i Substack (55)-14if
512x512 pixels; 32-bit; IMB

| Substack (55) text - Notepad
File Edit Format View
h.338  1.337 !

7 337

1.338 1.338 1.338 1.338 1.338 1.338
1. 1.337 1.337 1.337 1.337 1.337 1.337
337 1.337 1.337 1.337 1.337 1.337 1.337 1.337
1,338 1.337 1338 1.338  1.338  1.338  1.338  1.338
7 1,337 1.337 1337 1.337  1.337  1.337  1.337
337 1,337 1337 1.337  1.337  1.337  1.337  1.337
1.338  1.337  1.238  1.338  1.338 1.238 1.338 1.338
7 1.337 1337 1.237  1.337  1.337  1.337  1.337
337 1337 1337 1.337  1.337  1.337  1.337 1.337
1.338 1.338 1.338 1.338 1.338 1.338 1.338 1.338
7 1.337 < S € B < SV € B e e 5 1.337 1.337 1.337
337 1.337 1337 1.337 1.337 1.337 1.337 1.337
1.338 1.338 1.338 1.338 1.338 1.338 1.338 1.338
F d 1.337 1.337 1.337 1.337 1.337 1.337 1.337
337 1.337 1.337 1.337 1.337 1.337 1.337 1.337
1.338 1.338 1.338 1.338 1.338 1.338 1.338 1.338
T 1.337 1.337 1.337 1.337 1.337 1.337 1.337
3 483 1997 143 19y 19ar 18y 18y
1,338 1.338 1338 1.338  1.338  1.338  1.338  1.338
7 1,337 1.337 1337 1.337  1.337  1.337  1.337
<
olive SA

0 ®
1.338 1.4
1.337 1
1.337 : 2
1.338 1
1.337 1 Format  Insert  Page layout  Formulas Data  Review  View  Developer
g ' P
1.337 1
1.338 1
1337 1 L19 - 1.337
1.337 1
1.338 1
g g || A B C o E F | 6 | H | 9 K i
g5 1 1] a 1 2 3 a 5 6 7 8 9 10
1.338 1 2| @8 1338 1337 1338 1338  1.338 1338 1338 1338 1338 1338  1.338
1.337 1 3] 1 1.338 1.337 1.338 1.338 1.338 1.338 1.338 1.338 1.338 1.338 1.338
i 4| 2 1338 1337 1338 1338 1338 1338 1338 1338 1338 1338 1338
i iig i s | 3 1338 1338 1338 1338 1338 1338 1338 1338 1338 1338  1.338
5y 1§ 6 4 1338 133 1338 1338 1338 1338 1338 1338 1338 1338 1338
ha A 7 5 1338 1338 1338 1338 1338 1338 1338 1338 1338 1338 1338
1.337 1 8| 6 1338 1338 1338 1338 1338 1338 1338 1338 1338  1.338  1.338
v 9| 7 1338 1338 1338 1338 1338 1338 1338 1338 1338 1338 1338
0l 8 1338 1338 1338  1.338  1.338 1338  1.338 1338 1338 1338 1.338
2 1M, 9 1338 1338 1338 1338 1338 1338 1338 1338 1338 1338 1.3
12| 10 1338 1338 1338 1338  1.338 1338 1338 1338 1338 1338
i3] 1 1338 1338 1338 1338 1338 1338 1338 1338 1338 1338

Load a Tiff file, Run the command
File > Save as > Text Image (1) and save
the file.

Open the text file, select all data
(shortcut CTRL-A), copy (CTRL-C) and
paste (CTRL-V) the text in Excel (3).

Notel: please note that the X,Y
coordinates in the image in the upper left
Corner and start at 0,0.

Note2: the Rl values are rounded when
they are saved in text format, meaning
that the value 1.3375 will be changed

in 1.338. To avoid this, if needed, use the
alternative Not rounded method.

Slide /14



512x512 pixels; 32-bit; IMB

[‘_' Multiply

Value: "‘

[ Preview

oK | cancel | Q

olive SA
i -

[ Substack (55)-1.if
I
|

Fiji

Export Rl Data to Excel (NOT rounded method) Part 1 of 3

[T (Fiji Is Just) Image)
File Edit Image [0zl Analyze Plugins Window Help
I8 O|c||~ smooth Clri+Shift+S  JLu
(Fiji Is Just) ImageJ 2.{ Sharpen

Find Edges
Find Maxima...
Enhance Contrast...
Noise

Shadows
Binary » Adrd,,,’ '
_ Subtract..

o g Mooy |
{

Filters Divide._

Batch v AND..
[0 Substack (55).tif - _ o %
512x512 pixels; 32-bit, 1MB

When loading a Tiff file and trying to
export it as a text file, Rl values are
rounded and truncated to 3 digits after
the coma.

The way to avoid this is to multiply the Rl
values of the image by 10 before the
Export and then to divide them by 10

in Excel.

Open the Tiff, image, Run the command
Process> Math > Multiply (1).

In the pop-up window, insert the value
10, then click OK (2)

The image becomes white, not visible,
as all Rl values are now multiplied by 10

Slide /15



NanNoLive

Export Rl Data to Excel (NOT rounded method) Part 2 of 3

upTy..

Text Image. ..

ZIP-.
Raw Data..
Image Sequence...

[5% (Fiji Is Just) Image)

| Edit Image Process A
»

New
Ctri+O

Ctri+Shift+O

Open Samples 4

Open...

BMP..
Open Next

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

Selection...
Close All Ctrl+Shift+W | xvy Coordinates. .

Save Ctri+S | Results...

[ saers R

Revert Ctri+R

Open Recent »
Import

Close Ctri+W

| Analyze...

\ Substack (55) text values muitiplied by 10 - Notepad

live SA
-2017

h3 375 13.
372 13,
0 13.
13.374  13.
13.375 13.
371 13.

13.376 13.
371 13:

375
372
37e
375
374
370

69 13.369
13.373 13.

374
375
378

13.
13.
13
T4
13.
13.
13%
i3.
13.
13

M

[ Substack (55).if

512512 pixels; 32-bit; IMB

Flle Edit Format View Help

376
372
371
374
375
371
370
374
375
370

13.
13
13.
.
13.
4iE 3
13%
i (8
13.
13

376
371
370
375
375
370
369
374
376
370

13.
13.
135
q.
13.
13.
13%
2 i i
13.
13

376
371
371
375
376
370
370
374
375
370

13.
13.
13
18
13.
13.
135

= o
File Home Format Insert Page Layout Formulas Data

376 =

371 F21 ¥ Jx 13.378

371 A B € D E E ]

374 1| 13375 13375 13376 13.376  13.376  13.376

376 2| 13375 13.374  13.375 13.375 13.376  13.376

370 3 13.376  13.375 13.375 13.376  13.375  13.376
4 13.377 13.376 13.376 13.377 13.376 13.377

376 5 13.377 13.376  13.376  13.377 13.376  13.377
6 13.376  13.376  13.376  13.377 13.376  13.377
7 | 13.377 13.376 13.377 13.377 13.377 13.377
8 | 13377 13.376  13.378 13.377  13.376  13.377
9 13.378 13.377  13.377  13.378 13.377  13.377
10 13.378 13.377 13.377 13.378 13.377 13.377

Rl values La

Review

6
13.376
13.376
13.376
13.377
13.377
13.377
13.377
13.376
13.377
13.376

View

H
13.376
13.376
13.376
13.377
13.377
13.377
13.378
13.376
13

From theTiff file with RI values
multiplied

by 10, Run the command

File > Save as > Text Image (1) and save
the file.

Open the text file, select all data
(shortcut CTRL-A), copy (CTRL-C) and
paste (CTRL-V) the text in Excel (2).

Notel: please note that the X,Y
coordinates in the image in the upper
left

Corner and start at 0,0.

Note2: Rl values are now in the range of

13.xxx as they have been multiplied by
10.

Slide /16
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Export Rl Data to Excel (NOT rounded method) Part 3 of 3

@ all (O All using Source theme .376 13.376 13.376 13.376 13.376
O Formulas O Al except borders 377 13377 13377 13377 13.377 In Excel. in a blank cell, enter the value
| O values O column widths 377 13.377 13377 13377 13.376 ! ’
O rormats () Formulas and number formats 377 13.377  13.377 13376 13377 10 ( 1) a nd co py |t | n the Cl | p boa r.d
() comments () values and number formats 377 13.377) 13.378 13.377  13.376
et 377| 13377 13376 13377 13377

G277 13.376 13.377 13.377 13.377

S o= o e o

O subwsct CETLE T Select all your Rl values and open the

[ sp lrs [ warspose R menu with a right click on the mouse and
| i “Select Paste special”.

18 1338 13378 13378 13379 13.378 13.378 13377 13376 13.375 13.375

19| 13379 13378 13378 13378 13.377 13.378] 13.377| 13.376 13.376 13.375 The paste SpECIal options are d |Sp|3y€d.
20| 13379 13378 13378 13378 13.378 13378 13377 13.377 13376 OB 1Rl
21| 1338 13378 13378 13379 13.378  13.378 13377 13.377 1337 Select “Divide (2)

22 13.38 13.378 13.379 13.38 13378  13.378 13.378 13.377 13.3
23 13.38  13.378  13.379 13.379 13.378  13.378  13.378  13.376 13.37
24 13.38  13.379 13.379 13.379 13.378  13.378 13.376 13.375 13.375 375

H Click on OK, then all the selected values
‘HH\H H =

are divided by the value stored in the
Clipboard, here the value 10 (3).

U“ I File Home Format Insert Page Layout Formulas

= Paste Special 2 -

376/ 13.376 13376 13377 13376

. Faste 376/ 13.376  13.376  13.377 13.376
File Home Format Insert Page Lay| 3

() validation All merging conditional formats [s377|  13.376| 13.376,  13.377 13.377 (CTRL_C)

HHH“H‘ 124 * S 1.3376
et
A ] £ D E F G H I .
.| R T T T T Note: This method can be used also
i | 0 1 2 3 4 5 6 7 . 9
iz 0 1.3375 1.3375 13376 13376 13376 1.3376 13376  1.3376 When eXportIng an h|st0gram.
‘H f3] 1 1.3375 1.3374  1.3375  1.3375  1.337%6  1.337%6  1.3376  1.3376
H\HHH 4 | 2 13376 13375 13375 13376 13375 13376 13376 1.3376
5 3 13377 13376 13376 13377 13376 13377 13377 13377
HMMH ta| 4 13377 13376 13376 13377 13376 13377 13377 13377
| 7| 5 1.3376 1.3376  1.3376  1.3377 1.3376  1.3377 13377  1.3377
HH‘ L 6 13377 13376 13377 13377 13377 13377 13377 1.3378
s | 7 13377 13376 13378 13377 13376 13377 13376 1.3376
S0 8 13378 13377 13377 13378 13377 13377 13377 1.33%
1 9 1.3378  1.3377 13377 13378 13377 13377 13376 1.3377
12 | 10 1.3378  1.3377 13378 13378 13377 13378 13377 1.3377
13| 11 13378 1.3377  1.3377 13378 13377 13377 13377 1337
LR 12 13378 13378 13377 13377 13377 13377 13377 1
‘ 15 | 13 13379 13378 13378 13378 13377 13377 1.3377
M W 48] 14 13379 13377  1.3378  1.3378  1.3377  1.3377  1.3377 Slide /17
17 15 13378 1.3377 13378 13378 13377 13378 13377 L
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2.
4.
5.

Tool Installation

General Workflow

Advanced Operations

Correlate Refractive Index and Fluorescence

information



This operation allows to create a coloured Rl distribution map with a colour scale. This helps to quickly visualize the Rl distribution.

®Nanolive SA
2014-2017

[" Substack (55).tif
512512 pixels; 32-bit; 1MB

[\ Calibration Bar Bl

Location: |[NITEIETRT vI
Fill color:  |Light Gray =
Label color:  |Black bl

Number of labels: [5_
Decimal places: ,4—
Font size: [12_
zoomfactor: [10

[~ Boldtext ¥ Overlay

(2

In Fiji, Load a tiff image in grey scale.

Adjust the thresholds to remove
unwanted values if necessary (here
values below 1.33), Run Image > Adjust
> threshold.

Transform the gray scale image in
colour map by applying a LUT, Run
Image > Lookup tables > 16 colours (1)

Add the values scale in the upper right
corner, Run Analyse > tools >
calibration bar. In the pop-up window,
enter the value 4 for the number of
decimal places (2)
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Examples of colour maps distribution

By adjusting the threshold values, the range of Rl displayed is modified and images are looking differently. Below, two examples of the same
image with two different ranges.

[i¥ Substack (55).tif = O X [\% Substack (55).tif W = O %
512x512 pixels; 32-bit; IMB 512x512 pixels, 32-hit, 1MB

Thresholding done with max value: 1.39 Thresholding done with max value: 1.35
and a full range. and a reduced Rl range

®Nanolive SA ]
2014-2017 Slide /20
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1. Tool Installation
2. General Workflow
3. Create a colour map

5. Correlate Refractive Index and Fluorescence
information
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This operation allows to extract one layer from the exported Tiff file that contains 96 layers and to save it as an independent file.

[1¥ Lysosomes_3 96 stack tiff
54/96]512x512 pixels; 32-bit; 96MB

]

®Nanolive SA
2014-2017

Before

1.

2.

3.

Run the command Image > Stacks > Tools > Make Substack

T3 (Fiji Is Just) Image)
File Edit [[IERE Process Analyze Plugins Window Help
50l e B = ORI

Polygon selel st o

Show Info. Ctt | Add Skce
Properties..  Ciri+Shit+p | Delete Sice Combine.
Color »| NextSiice [>] Concatenate...

Previous Slice [<] Reducad
Hyperstacks »| SetSlice. Reverse

Insert

e CuteShiteX magesto Steck Montage to Stack.
Duplicate. Ctri+shift+p | StacktoImages

Make M Make Substack...
Rename. lake Montage.

Resi Grouped Z Project
Scale. CHri+E eslice [/]

Transform ,| Orthogonal Views  CtrisshiftsH | SetLabel
Remove Slice Labels

o .| ZProject

Overlay ,| 3D Project.. Slice Remover
1 Plot Z-axis Profile Slice Keeper

Ecokain sbies *| Label Stack Sorter

Annotate »| Statistics Stack Splitter
Drawing »| Animation * Interleave

A window “Substack Maker” appears, then indicate
your layer reference (here 54) and click OK

[0 Substack Maker X

Enter a range (e.g. 2-14), a range with increment
(e.g.1-100-2) or alist (e.g. 7,9,25,27)

stices: [&

[~ Delete slices from original stack

oK Cancel

A new window pops-up with the name Substack(xx),

|_ 1" Substack (54)

512x512 pixels; 32-bit; 1MB

here xx = 54. Save the file by File > Save as > Tiff. The
new file contains now only 1 layer.

After
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This operation allows to extract several layers of interest from the exported Tiff file that contains 96 layers and to save this new stack of layers as an independent file.

[1¥ Lysosomes_3 96 stack tiff
54/96]512x512 pixels; 32-bit; 96MB

]

®Nanolive SA
2014-2017

Before

1.

2.

3.

Run the command Image > Stacks > Tools > Make Substack

T3 (Fiji Is Just) Image)
File Edit [[IERE Process Analyze Plugins Window Help
50l e B = ORI

Polygon selel st R

Show Info cate | oS
Properties..  Ctri+shiftsp | Delete Sice Combine.
Color »  NextSiice [>] Concatenate...

Previous Slice [<] Reduce...
Hyperstacks »| SetSlice. Reverse

Insert

e outesuix | Tl e Montage to Stack.
Duplcate Cuisshitep | StacktoImages

Make M Make Substack ...
Rename. lake Montage.

Reslice [/] Grouped Z Project
Scale e Set Label.

Orthogonal Views  Ctri+Shift+H
UEEEDT 4 Remove Slice Labels

o , ZProject

Overlay ,| 3D Project.. Slice Remover
1 Plot Z-axis Profile Slice Keeper

Ecokain sbies *| Label Stack Sorter

Annotate »| Statistics Stack Splitter
Drawing »| Animation * Interleave

A window “Substack Maker” appears, then indicate
your layer reference (here 50-55) and click OK

[ substack Maker X

Enter a range (2.0. 2-14), a range with increment
(e.9.1-100-2) or a list (.g. 7,9,25,27)

Shices: [EIEE

™ Delete slices from original stack

OK Cancel

A new window pops-up with the name Substack(xx),
here xx = 50-55. Save the file by File > Save as > Tiff. The
new file contains now only 6 layers.

[5 Substack (50-55)

116; 512x512 pixels; 32-bit; EMB

After

B
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This operation allows to create a synthetic image by combining Rl information contained in a set of tomographic layers .

| 11" Substack (50-55) | T O %

116, 512x512 pixels; 32-hit; 6MB

>4 I

®Nanolive SA
2014-2017

Before

1.
2.

3.

4.

Create a substack with the selected tomographic layers.
Run the command Image > Stacks > Z Project

[ (Fiji Is Just) Image) 2 O %
File Edit [[EERT Process Analyze Plugins Window Help

Eg (X Type 4 ﬂ Dev.‘ Stk | Lut|

(Fiji Is Just) !J Adjust i

Show Info... Ctri+|

AT

Add Slice
+Shift+
Zropertles... Ctri+Shift+P Delete Slice
»
Rk Next Slice [>]

_ Previous Slice [<]
Hyperstack 4
D Set Slice...

s G ShateX Images to Stack
Duplicate Ctrl+Shift+D
Stack to Images

BEIES Make Montage...
Scale... Ctri+E

ca Reslice [/]...
et Orthogonal Views ~ Ctrl+Shift+H
Z P 3

com ‘ Z Project ..
Qverlay 4

‘ 3D Project..

A window “ZProjection” appears, then select the
projection method (here : Max Intensity)

[0} ZProjection x

Start slice: |1
Stop slice: |6
Projection type ([(IESIENES v

oK Cancel
A new image MAX_Substack (50-55) is created. Adjust

the Brightness/Contrast for a better visibility. Save the
file by File > Save as > Tiff.

I0' MAX_Substack (50-55).tif
512x512 pixels, 32-bit. 1MB

After Slide /24



This operation allows to select a region of Interest.

| [ Lysosomes_3 96 stack.tiff

54/96, 512x512 pixels, 32-bit, 96MB

>

®Nanolive SA
2014-2017

Before

wN e

[ (Fijii Is Just) Image)

File Edit Image Process Analyze Plugins Window Help
NAa]@|T) e 2] 4] 6] ©]»]

A

mife]

4y,
4,

= O X

Zoom in your image to improve visualization of the ROL. (SHIFT + or SHIFT-).
Move the ROI by holding SHIFT and moving the mouse cursor.
Select the free hand tool by example

Gl'@ =

4. Hold the mouse right button and draw the contour of

your ROI.
5. Enlarge your se

lection if needed

[ (Fiji Is Just) Image)

File X Image Process |
g# Undo Ctrl+Z
‘ Cut Ctrl+X
Pyl Copy Cri+G
Copy to System

Paste Ctrl+V
Paste Control...

Clear

Clear Outside

Fill Ctrl+F
Draw Ctr+D
Invert Ctrl+Shift+

Options 4

6. Inthe “Enlarge Selection” dialog box, define the number
of pixels needed to improve the ROI.

| Make Inverse

Rotate
e |

Select All

Select None
Restore Selection
Fit Spline

Fit Circle

Fit Ellipse
Interpolate

Ctr+A
Ctri+Shift+A
Ctrl+Shift+E

Convex Hull

Create Selection
Create Mask

Properties...
Scale...

Make Band...

Enlarge by (&

[4)' Enlarge Selection bt

pixels

Enter negative number to shrink

oK | Cance!l

To remove the selection, use EDIT>Selection>Select None

[1¥ Lysosomes_3 96 stack.tiff (200%)
54/96; 512x512 pixels; 32-bit; 96MB

>

After

K]
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10 Lysosomes_3 96 stack.tiff (200%)
54196, 512x512 pixels; 32-bit; 36MB

Fiji

Display Rl Data histogram of a ROI

Distribution. ..
Label

Clear Results

Set Measurements. ..

[5% (Fiji Is Just) Image) Set Scale.

File Edit Image Process [NEId Calibrate
B Ol o] | |:3) N A| gy

*Multi-point* or point (right click to switch; doy
Plot Profile Ctri+K

Surface Plot. ..
Gels »

Tools 4

3D Objects Counter

IN Histoaram ot SOSOMes 3 - - il
[ Histogram % [ Histog of Lysosomes._ 2 | X
300x240 pixels; RGB; 281K
Bins: |EEE

¥ Use pixel value range

or use:

X min: |1.33

Xmax [1.35 1334 1350

Min: 1.334

Y mac [Auto Mean: 1.342 Max: 1.358

StdDev: 0.00274 Mode: 1.341 (183)
Bins: 256 Bin Width: 0.0000853

[~ Stack histogram

List| Copy| Log| Live |

= 0K | Cancel

O,

Define a ROI, Region Of Interest in the
image (1).

Run the command Analyze > Histogram
(2)

A pop-up window histogram is showing
up (2) to adjust histogram settings (bins,
min, max...) (3)

Click on “OK” and the histogram is
displayed (4).

Notel: the histogram is calculated based
on the ROl values. The count indicates
the number of pixel information
considered, a full image includes 262144
pixels (512*512).

Import the histogram data in Excel
(slide11)

Note2: Please note that this ROl is a 2D
ROI only.
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NanoLve &= 3D Cell Explorer - Fluo

Select Rl data based on a fluo marker.

fluorescence information can be correlated.

The method hereafter describes how to use the fluo signal from marked organelles as a
selection mask to collect RI information in a 2D RI distribution map generated by STEVE.

The 3D Cell Explorer-fluo is a master piece for Advanced Research activities as both RI and

[\ u‘| i .
2014-2017 Slide /28
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Correlate Refractive Index and Fluorescence information

Create a selection mask from a fluo signal Part 1 of 7

This operation describes how to export information from STEVE.

&= |icroscope File Stain

®Nanolive SA
2014-2017

2D 3D Mode Help

r:l-(:)m

<= Dialog

Di

| //192.168.50.123 /biodata/Marketing Images/Triple staining/10.vol

ir Type Format
@ Single Shot ® RIVolume ) Raw
O Timelapse Saveevery 1 5| Fram O DAPI ® Tiff
O HIC O Png
O oys
Description
Description Single-precision floating point

TIFF export. Warning, some

Description
Export the measured refractive viewer do not support TIFF with
Export the currently selected frame. index floating point data.
[ oK ] [ Cancel ]
<= Dialog 2 X
Dimensions Type Format
® Single Shot O RiVolume O Raw
O Timelapse Saveevery 1 = frame ) DAP @ Tiff
® FTC ) Png
O oys
Description
Description Description
Export the FITC fluorescence
Export the currently selected frame. channel. Grayscale 8-bit TIFF export.

Export to:

[ I ]

From STEVE, Export the Rl data in a .tiff
format. Either use the export button or
the File> Export command.

In the Export dialog box :

Select RI Volume

Select Tiff format

Select a folder and define a filename
Click OK (1)

Note: the exported Tiff file is made of
96 stacked layers, one layer per STEVE
tomographic slice.

Then, from STEVE, Export the Fluo data
in a .tiff format. Select the appropriate
Fluo channel to export.

Select a folder and define a filename
Click OK (2)
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NaNOoLIVe &= Correlate Refractive Index and Fluorescence information

Create a selection mask from a fluo signal Part 2 of 7

This operation allows to define precisely the ROI that will be selected by adjusting a threshold level to select or not pixels.

1. From the Tiff image of the fluo layer, run the command
Image> Adjust > Threshold.

[ {Fiji Is Just) ImageJ = O X
File Edit m Process Analyze Plugins Window Help
B OJC e PO feefinl 2] £]a] [»

Pol le|
pr SN srontressiContrast . CtShifeC

Show Info Ctri+l | Window/Level .. o HIE HuoLavertlt
§12x512 pixels; B-bit; 256K
Properties... Ctri+Shift+P | Color Balance. A2 2 BRSIR. Uit 2E8

i FITC_Fluo Layer.tiff W= [} x
512x512 pixels; 8-bit: 256K

Color [dl Threshold... Ctri+Shift+T
Stacks *| Color Threshold...

Hyperstacks * Size..

Crop Ctri+Shift+X Canvas Size...

= = N I ine Width

2. Theimage is becoming red where are the unselected
pixels. In the pop-up window “Threshold” adjust the
cursors to enlarge or narrow the number of pixels that
will be part of the ROI.

" Threshoid X

- o

L+
/| Al v] 2
/Defam v| |Red |

[~ Dark background I Stack histogram

®Nanolive SA Aulu‘ Apply‘ Resell Setl '
2014-2017 Slide /30
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Correlate Refractive Index and Fluorescence information

Create a selection mask from a fluo signal Part 3 of 7

This operation allows to create the mask from the selected pixels.

W' FITC_Fluo Layer.tiff
512x512 pixels; 8-bit, 256K

®Nanolive SA
2014-2017

From the Tiff image where a threshold has been applied,
Run the command Edit > Selection > Create mask.

Select All Ctri+A
4% (Fiji Is Just) Image)
§ Select None Ctrl+Shift+A
File E] Image Process )
Restore Selection Ctri+Shift+E
|22 { undo Ciri+z )
i:reeh‘ Fit Spline
Cut Ct+X | Fit Circle =
Copy Ctr+C | Fit Elipse sk X
Copy to System Interpolate 512x512 pixels; B-bit (inverting LUT); 266K
Paste Ctr+V | Convex Hull
Paste Control.. Make Inverse
Clear Create Selection
Clear Outside
Fil Ct+F | Properties... Ctri+Y
Draw Ctr+D | scale
Invert Ctri+Shift+l | Rotate
Options »| Make Band...
Qnaorifs

A new image appears, named “mask”. The black region
are the unselected pixels, value is 255. The white
region are the selected pixels, value is 0.

Close the “red” source image.
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NanoLve &= Correlate Refractive Index and Fluorescence information

Create a selection mask from a fluo signal Part 4 of 7

This operation allows to rework the mask to remove unwanted areas (e.g. adjacent cells).

1. Inthe Fiji tool bar, select the “color picker” tool.

File Edit Image Process Analyze Plugins Window Help
Ojolg|o|~laliN Al a|@fF o s |uw] g] 4] 8]

mask ™o O X

512x512 pixels; 8-bit (inverting LUT); 256K

mask = O x
512x512 pixels; 8-bit (inverting LUT); 256K

Select a black zone in the mask image.
In the Fiji tool bar, select the “brush” tool. By a right
click, adjust the brush size.

File Edit Image Process Analyze Plugins Window Help
Ojoclo| [N A |0 mjsw] ol 8] |»

Paintbrush Tool

Brush Width (pixels): i30

OK ‘ Cancel‘

Re-paint the unwanted white areas in black.

®Nanolive SA )
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NanoLve &= Correlate Refractive Index and Fluorescence information

Create a selection mask from a fluo signal Part 5 of 7

This operation allows to define the ROI contour inside the mask image.

1. Runthe command Edit > Selection > Create Selection

Select Al CtivA |

(Fiji Is Just) Image) Select None Ctri+Shift+A
File §=.f| Image Process . Restore Selection Ctrl+Shift+E
i:L!( Undo Ctri+Z | Fit Spline
Oval Cut Clri+X Fit Circle

mask - _ O x Copy ciisc | FitElipse mask modified.tif s | X
512%512 pixels: B-bit (inverting LUT): 256K Copy to System Interpolate 512x512 pixels; 8-bit (inverting LUT); 256K
Paste Ctri+V Coivex i

Make Inverse

Create Mask

Paste Control..

Clear
Clear Outside

Fill Clri+F Properties.. Ctri+Y
Draw Ctrl+D S
Invert  Cri+Shiftsl |~ ROWe-
Enlarge
| Make Band
Options Specify.

The borders of the ROl is highlighted in yellow now

®Nanolive SA )
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Correlate Refractive Index and Fluorescence information

This operation allows to apply the ROI contour on the Refractive Index Image.

1. Open the Tiff file containing Rl values in grey levels and
select the appropriate layer by moving the slicer at the
bottom of the image.

2. Adjust the Contrast and Brightness (see procedure

3. described in this presentation).

- o x | 4. Click first on the mask image below to select the T R TStain104ff “_— O X
50!96: 512512 pixels; 32-bit; 96MB

[U% RITStain10.iff
50/96; 512x512 pixels, 32-bit, S6MB WindOW

5. Then, Click on the Rl grey levels image
6. Type SHIFT and E. The yellow contour is now applied to
The Rl grey level image.

4 1 -+ ’LI | i

®Nanolive SA ]
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‘
[5F RI TStain10.tiff

50/96; 512x512 pixels; 32-bit, S6MB

Correlate Refractive Index and Fluorescence information

[0 (Fiji Is Just) Image)

o

o)

File Edit Image Processm

Distribution...
Label
Clear Results

Set Measurements....

Set Scale .

Calibrate...

*Multi-point* or point (nght click to swttch doy

[4* Histogram >4

Bins: |EEE

¥ Use pixel value range

or use:

X min: |1.33
Xmax |[1.34

Y max |Auto

[~ Stack histogram

oK | Canc|

2

Plot Prof le Ctrl+K
Surface Plot. ..

3D Objects Counter

Gels »

Tools 4

Display Rl Data Histogram

[4' Histogram of R & O X
300x240 pixels, RGB; 281K
1.323 1.381
Count: 245892 Min: 1.323
Mean: 1.334 Max: 1.381
StdDev; 0.00165 Mode: 1.334 (32086)
Bins: 256 Bin Width: D.000226

—Ll_s‘lJ Cﬂpylvﬂlﬂ] value=1.351

Run the command Analyze > Histogram
(1)

A pop-up window histogram is showing
up (2) to adjust histogram settings (bins,
min, max...).

Keep default values and click on “OK”,
the histogram is displayed (3).

Notel: the histogram is calculated based
on the ROl selection. The count indicates
the number of pixel information
considered, a full image includes 262144
pixels (512*512).

Import the histogram data in Excel
(slide11)

Note2: Please note that this ROl is a 2D
ROI only.
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NanNoLIve &= 3D Cell Explorer

-

Thank you for your attention !
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