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Start up the incubator

It is essential to switch on the temperature control system at least one hour before the start of
the experiment. Once your sample has been loaded onto the microscope and the positions
have been saved, in order to avoid significant loss of focus, you must wait a further 30 minutes,
refocus on your positions and use the microscope’s hardware focus function.

1- Switch on the switch on the wall.

2- Choose the temperature to be reached (shown in green) with the arrowed buttons.
The current temperature is displayed in red.

]

3- Place the sample holder in the incubator.

4- Open cylinders of compressed air (chrome-plated regulator) and of CO, (golden regulator)
counterclockwise.

5- Switch on the CO; controller (red brick).
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6- Connect the transparent green tube marked “MAIN out” to the water tank of the microscope
incubator. Check that the water tank is full.

7- Place the CO; cover on the sample holder. Be careful not to pinch the pipes.

8- Check that the cylinders have a pressure of at least 10 bar (Pressure gauge on the left).
Check that the outlet pressure (Right-hand pressure gauge) is 1 bar for the air and 5 bar for the
COy. Otherwise, please do not touch anything and contact one of the platform engineers.

9- After few minutes, check that the CO2 level is at 5% on the brick.
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Start up the Spinning Disk system

1- Switch ON the wall switch.

2- Start the piezo controller from the rear.

SERIAL NUMBER

MADE IN CANADA

@ wmauzing

4]

4- All parts must be started before switching ON the computer.

5- Use the “Utilisateur_X1-FRAP” session.
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Image properties

Pixel size in the image with binning 1

Objectives Pixel size in the image (nm) Field of view (um)
100x 91 103 x 76
63x 145 164 x 121
40x 529 259 x 191
™ 366 414 x 305
10x 916 1036 x 763

Optimal Z sampling

Refer to the table that you will find in the microscope room.

Dynamics of the image

If the dynamic of the image is too low, increase the exposure time or the laser power.
But the maximum intensity of the image must never exceed 65,520 to avoid any saturation of
the camera.
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Start up MetaMorph software

1- Start the software “MetaMorph”.

. 4

MetaMorph

2- Lower the objective using the button on the right-hand side of the microscope and select the
objective in the software, not on the microscope’s touchscreen.
R ; 11'

3- Place the sample older on the stage gently to avoid damage to the piezo and place the sample.

4- To look through the eyepieces, on the microscope, check that the safety knob is turned to
the ‘eyepieces’ position and click on the binocular’s icon.

5- Adjust the focus on your sample.
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Acquire images with one camera

1- Onthe microscope, check that the safety knob is turned to
the “eyepiece closed” position.

2- In MetaMorph, click on the CAMERA icon and choose the
dichroic mirror among the three.

a CAMERA ‘ ﬂ CAMERA + FRAP ‘ %5 CAMERA + ABLATION ‘ ‘ CAMERA DUAL

DM C5U QUAD

e DM FRET -> Cyan/ for FRET experiment
e DM CSU DUAL -> Green / Red
e DM CSU QUAD (default setting) -> Blue / Green / Red / Far red

3- Open the “Multidimensional Acquisition” MDA window. ‘ -J‘E:Ir\mA
In the “Main” tab, verify that the “Use Dual Z Motor” option is selected and check its
configuration. “Hardware Auto Focus” must be on “Off”.

# " Multi Dimensional Acquisition EI =] @
Main Configure Dual Z Motors x
i Timel
Saving [ Timelapse -  toton Summary...
Wavelength [ Multiple Stage Positions Stage Z1: Zeiss Focus =
Display [ Muttiple Wavelengths Stage 72: AS| Piezo Z = Save State...
Summa . Z series: AS| Piezo Z ~
Y B " — Load State...
[:lstream 0 ToCcus: 188 FOCUs bl
oK
[_J Run Joumals
Use Dual £ Maotors Configure... /
Hardware Auto Focus: [ CHf e ]

4- Click on the “Saving” tab in MDA. With the “Select Directory...” button, select your saving
pathway: D: (UserData / year / month / day of the experiment / your name)

® " Multi Dimensicnal Acquisition E“?'@
_Main Description: “Images automatically saved with base file®
Saving Multi Dimensions Experiment
Wavelength
Display
Summary = preeeee—

Select Directory... | D:\Users Data"2025%10-0ct'27\ Your Name

B Increment base name ff file exists
Base Name: Exp_01

5- In “Base Name”, add the name of the experience followed by “ 01" (this number will
increment automatically). The images are automatically saved at the end of each acquisition.

Images saved elsewhere or older than 15 days will be deleted without notification.
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6- Click on the “Wavelength” tab of the MDA.

7] Multi Dimensional Acquisition =| = Ilﬁ
Main C5U_450/60_Dapi
. llumination: [ICSLI_E-ZE-,-r 50_GFP w C5U_483/30_FRET_CFFP
Saving CSU_b25/50_GFP
Gain: Gain 1 (HDR “ C5U_B50/50_FRET_YFFP
Wavelength = CSU_550/50_YFP
Display Digitizer: 100 MHz (16-bit) i EEH_EEEﬁE_EEE
o CSU_BF
Summary Exposure: 150 - ms 5 U:D Ic
Auto Expose: [N.:. Puto Expose v] 3000
Auto Focus: [N.:. Auto Focus o ] Configure...
Memaorize AF Position Go to AF Position Clear AF Position

7- In the “lllumination”, choose the type of transmission illumination (BF; DIC) or the
emission filter for the fluorescence (DAPI, CFP, GFP, YFP, RFP, Cy5).

8- Inthe “Exposure”, choose the exposure time (start at 100 ms).
9- Disable “Auto-focus” and “Auto-exposure” options (No Auto Expose, No Auto Focus).
10- Choose the laser power for each channel.

11- Set the focus in Live with the microscope wheel. Check the dynamic of the image at
the left and adjust the laser power and exposure time

‘ i) Bin:1_: = Bin:1_: B B B 1.CSU_G70/40 CYE B2 ¥ Acquire | Close ‘

Wk
7

12- Move the stage with the joystick.

13- At the bottom of the window, set a binning of 1 for the camera.

‘ | [6n: 1 2] P2 |(en:1 z]) () (H B 1csu_s7osa0 e B2 ¥ Acquie  Close ‘

405 445

al% 30%

488 56

al% 30%
fi42

all %

14- Click on “Snap” and check the dynamic of the image to adjust the laser power and exposure

time.

‘ @ en:1 3| % en:1 3| H H W 1:CSU_E70/40CYe &2 ¥ Acquire  Close ‘

15- Click on “Acquire” to begin the acquisition.

‘ ® Bn:1 = % Bn:1 2 H BH B 1.C5U_G70/40 CYE 2= Acquire | Close ‘

7

Acquire multiple wavelengths
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Refer to the chapter “Acquire images with one camera” then:

1- Inthe “Main” tab in the MDA window, check “Multiple Wavelengths”.

o Multi Dimensional Acquisition EI =] @
Main
Saving [ Timelapse Summary...
Wavelengths [ Muttiple Stage Positions
W1: CSU_525/5! (@)Mutiple Wavelengths Save State...
W2: C5U_590/3! [ .
e S [ Z Series Load State._
W3: CSU_525%Y. [ Stream
W CSU_430/6 ) gun Joumals
Displa
S B Use Dual Z Mators Configure...
Summary
Hardware Auto Focus:  Off w

2- Click on the “Wavelengths” tab and select the number of colors to observe in “Number of
Wavelengths”.

"1 Multi Dimensicnal Acquisition EI = @

Main

Number of Wavelengths: 4 3
Saving T

Wavelengths B
m || Allow separate binning for each wavelength

[ Alow separate hardware memoarized AF postions for each wavelength

W2: CSU_590/3!

W3: CSU_325/5

W4 CSU_450/%
Display

Summary

3- For eachtab (W1, W2, ...) you create, select the filters and then adjust the settings.
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Acquire with two cameras (Dual Cam)

1-

Pull the mirror on the Spinning Disk.
ek

2- Refer to the chapter “Acquire images with one camera”, but in the second step, click on the
“CAMERA DUAL” icon and the “DM CSU QUAD” dichroic mirror.
—
u CAMERA ‘ @ CAMERA + FRAP ‘ %5 CAMERA + ABLATION ‘ CAMERA DUAL
O FRET DM CSU DUAL DM CSU QUAD
3- Refer to the chapter “Acquire with multiple colors”, but select an even number of colors in
« Number of Wavelengths ».
4- For each group of colors created, in the « lllumination », choose the same emission filter for
fluorescence (CSU) and the same exposure time.
7] Multi Dimensional Acquisition = 2 [
E ~— | For example, W1
Mai
a'; _ Mumination:  (CSU GFP RFP ol and W2 are for
- Gain: Gain 1 (HDR) EEH EEEI%EE Green and Red
- gin b H
[t siis | CSU DIC with the two
: . Digtizer: ; v CSUGFP CY5
W1: CSU GFP R, Digtizer 100 MHz (16bit) CSuGFRCYs cameras, so they
W2: CSU GFP Ri -
—— " Exposure: 130 ) ms v have the same
Displa ) . . .
Py Target Intensity: illumination (CSU
Surnmary Auto Expose: Mo Auto Expose ~ 3000 = GFP RFP) and
Auto Focus: Mo Auto Focus v| 2 | Configure... exposure  time
Alignmert Cropping X: 0 5 v: 0 5| Set Alignment .. (150 ms).
5- Refer to the end of the chapter “Acquire images with one camera” from step 4.
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Acquire a Z-stack

Refer to the chapter “Acquire images with one camera” then:

1- In the “Main” tab in the MDA window, check “Z Series”.

1 Multi Dimensional Acquisition E =] @

Main
Saving [ Timelapse Summary...
Wavelength [] Muttiple Stage Positions
Z Series [ Muttiple Wavelengths Save State..
Dy Load State...
Summary [ Siream

[_] Run Joumals
@ Use Dual Z Motors | Configure...

Hardware Auto Focus:  Off w

2- Focus on the sample using the microscope’s focus knob

3- Check that “Z series with the wavelength” is ticked for each channel. Otherwise, only a
single Z-plane image will be acquired for that channel.

] Multi Dimensional Acquisition EI = @
Main
llumination: CSU_670/40_CY5 w
Saving
Gain: in 11 ~
Wavelengths an Gain 1{HDR)
W1:CSU_6?W‘i Digitizer: 100 MHz (16-hit) ~
W2 CSU_&Q‘C{.’?? Exposure: 150 : ms w
W3: C5U_525/5
Wik CSU_A50/6. 4y Expose:  No Auto Expose ~ 3
Z Series
Mo Auto Focus 2 e
Display - .

B Z series with the wavelength

Summary
; Mignment Cropping X: 0 5| Y:0 5| Set Alignment...

The laser power and exposure time must be set on the most intense plane of the Z-stack.

4- If you are using multiple wavelengths, you must choose between two options.
“Acquire a set of wavelengths at each Z position”: this prevents any misalignment between
wavelengths for samples moving quickly.
“Acquire a Z series for a single wavelength at a time”: faster acquisition.

Settings for acquisition series
Loop order

0 Acouire wavelength set at each Z
() Acquire Z series for one wavelength at a time

Keep shutter open between steps
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In the “Z-series” tab, you can define your Z-stack in two different ways.

To set the current focus point as the centre of the Z-stack.
5- Check “Range Around Current” and put the “current position” value to 0.

V¥ Multi Dimensional Acquisition EI'E'IEI
Main . .
Sa\.ring— IC'J“'E"ﬂ Posttion: 0 - 'micronlncremerd: 0.5 -
Wavelength
Z Series Settings for acquisition series
- [C] Keep shutter open between steps
Display
Summary [ Range: 2 s lﬂ Range Around Curment ]
Top: 1 Set Top To Curent
Bottom: oL Set Bottom To Cument

Step Size: 1 - Center Around Cument

Number of Steps: 3

Recommended Step Size: 0.1 um

6

Define the total size (um) of the stack in “Range” and the distance (um) between two
acquisitions in Z « Step Size ».

To set the Z-stack top and bottom

5- Uncheck “Range Around Current”.

6- Change the focus with the piezo stage “Current Position” until the upper limit of the stack
and click on “Set Top to Current”.

7- Change the focus with the piezo stage until the lower limit of the stack and click on « Set
Bottom to Current ».

e Interactive settings

Saving Cument Position: 0 + | | micronincrement: 0.5 =

Wavelength

7 Series E-_eﬂings for acquistion seres

- |__| Keep shutter open between steps

Display

Summary Range: a [I_I Range Around Current]
Top: 4 = [ Set Top To Cument ]
Bottom: -4 = [ Set Bottom To Cument ]
Step Size: 1 +|  Center Around Cumert
Mumber of Steps: 9 =

The piezo stage can only acquire up to 150 um. The “Bottom” value can’t be lower than -75 um
and the “Top” value can’t be higher than +75 um.

8- Set the distance between two acquisitions “Step Size”.

9- Click on “Acquire” to start the acquisition.

@ en:1 2 ®|ien:1 3 M H B 1C5U_670:40CYE o Close
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Acquire a time series and use of the auto focus

1- Inthe « Main » tab in the MDA window, check “Timelapse” and choose “Every Time Point”
for the Hardware Auto Focus.

o7 Multi Dimensional Acquisition o B S
Main

Saving [ @ Timelapse | Summary...
Timelapse [ Multiple Stage Posttions
Wavelength [ Multiple Wavelengths Save State..
Displa B i

play || Z Series Load State._
Summary [] Stream

[ Run Joumals

B Use Dual Z Mators Configure...

Hardware Auto Focus: [ Every Time Point V] 2

2- Inthe « Timelapse » tab, select the duration as well as the time interval.

%] Multi Dimensional Acquisition | B S|
Main Experiment Length
Saving Mumber of time points: 3 5
Timelapse )
Duration: — 10 - FEC il
Wavelength
Display Time Interval: ——»5 v sec e
Summary

Estimated minimum interval: (.15 sec

Warning: Be sure that the chosen interval is enough to make the entire acquisition (exposure

time + readout time + time it takes to save the image). Don’t trust the “Estimated minimum
interval”!

3- Click on « Live » and set a fine focus using the piezo stage.

@ Bn:1 2 |%|en:1 2 I H B 1CSU_670/40 CYE o= BB Acquire  Close

4- Referto the chapter « Acquire images with one camera» or “Acquire multiple wavelengths”
for the Wavelength tab.

5- Click on  “Acquire” down to the right to start the acquisition.

W o1 2 e 2 B EH B 1:CSU_G70/40 _CY* o= Close
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Multiple stage positions and use of the auto focus

1- Inthe “Main” tab of the MDA window, check “Multiple Stage Positions”and choose “Every
Time Point” for the Hardware Auto Focus.

v Multi Dimensional Acquisition EI = @
Main

Saving Timelapse Summary'...
Timelapse [ Multiple Stage Positions ]
Stage [ Muttiple Wavelengths Save State...
Wavelength B :

: d || Z Series Load State.
Display (] Stream
Summary (] Run Joumnals

Use Dual £ Maotors Corfigure...

Hardware Auto Focus:  Every Time Point w2

2- In the “Stage” tab, the position number (or name) is displayed in the “Position Label”
window. The “Move to memorized auto focus position” must be checked.

¥ Multi Dimensional Acquisition EI = @
. Position Label:
Saving Positions
Timelapse X 1527 =
Srane Y. 176051
Wavelength
Z hh66.41 5 [ Move to memorized auto focus pos'rtion]
Display
220 =
Summary
N . -ge D - ;
|| Offset Zfortravel to this position = AF memorized = yes
Pasitions: | Digtance: 553.893

Add new €«— 4 Position1 (-0.93. 2171.79. 5566.41, 0. AF memu:urizve...
. Position2 (118.77, 2163.62, 5566.41, 0, AF memariz...
Renlace position <— = | position3 (50,73, 1830.74, 5566.41, 0, AF memorize...

.. Positiond (-15.27, 176051, 5566 41, 0. AF memariz...
Delete position +—

Up in the list «— #

Down in the list A ﬂ; Move to Position Sort Load... Save...

[_] Use advanced stage position/wavelength table acquisition parameters

3- You can add a new position, replace or delete an existing position, or move a position in the
list using the graphic tools on the left.

In the list, you see the name, the coordinates of the positions, and after “AF memorized =",
you need to see “yes”.

4- After you select all the positions, click on “Sort” to choose the fastest pathway to do the
acquisitions.

5- Click on “Acquire” down to the right to start the acquisition.

@ Bn:1 2] ™ En:1 2] M H (MW 1CSu_70/40CYe 3 Close
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Calibration for FRAP

1- Take the yellow fluorescent slide from the shelf, place it in the carrier, and focus on it.
2- In Modular, click on the settings icon

3- Load a previous calibration if it exists (and if it’s not old) with the file icon.

| Pbmgrﬂidﬂidphuﬂuhwwmdnumihagew.l ¥
ﬂuﬂumbwdmhnhuﬁ:b@whhwmhcm. e HlEE
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5- Gointhe tab, load the areas by clicking on ; then verify the calibration by
doing FRAP in the areas, using around 40% or more laser power (red arrow). Check the
quality of the FRAP. Here is an example of a wrong calibration.

If the calibration loaded is wrong, redo the calibration.

6- Go back to the settings tab

7- With a laser power around 3%, do a Live, then click on the power button in Modular.
Do the following steps:

(" Plase grasa ot and o theer s e o g carvr | Select the first dot in the upper-left
Use the other dot to place the laser in the opposite corner. .
corner and place it close to the border of
the image you see on live. Do the same
with the dot in the bottom-right corner.
It should look like this:

 — s

- olspatinimage 18,19.20.2122.23. 24 -E g ()

Then click on and start the
calibration.
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8- Do a new shap and draw some new areas.

9- Gointhe tab, load the areas by clicking on ; then verify the calibration by
doing FRAP in the areas, using around 40% or more laser power (red arrow). Check the
quality of the FRAP. Here is an example of a good calibration.

5852 ms

+ + T |

If the calibration is still not good, ask engineers for help.

If the calibration is good, you can save the calibration and start your experiment.

@ Please gras a dot and place the laser soot close onio a image carner. 1)
Use the other dot to place the laser in the oppasits corner.

>lspatinimge 18,18,20,21.22.23. 24
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Use the FRAP module

1- In MetaMorph, select CAMERA + FRAP.

a CAMERA I % CAMERA + FRAP %5 CAMERA + ABLATION ‘ * CAMERA DUAL ‘

2- Inthe MDA window, check “Timelapse”, “Run Journals”, and “Use dual Z Motors”.

Main

Saving e

Tirmelapse [ ] Multiple Stage Postions

Wavelength [ Multiple Wavelengths Save State. ..

Journal i S
() Z Series Load State...

Display () Stream

Sumrmary 8 Run Joumals

[. Use Dual Z Motors ] Configure...

Hardware Auto Focus:  Mever w2 EI

3- In the “Wavelength” tab, select the illumination you want in the list.

Main
Journal Tupe Initial Point | [nterval

Saving
Timelapse
Wavelength
Journal

1) (= [+

Display

Summary

. s

5- In Modular, click on “<<” and then the parameter icon.

o
-
=
o=
-l
[—

6- This opens a window; you can calibrate the laser now. To do so, refer to the chapter
“Calibration for FRAP”.
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7- When the calibration is done, put your sample and focus where you want.

8- Do a Snap and draw the zone you want to do FRAP.
In Modular, in the tab, click -|:|_ on to place the zone you drew.

9- In Modular, click on Select the number of time points before and after FRAP. Be
careful, you need enough time points to have a good fit of the FRAP curve.

Here we did:
° Before FRAP: 10 images, one every 100 ms.
e  After FRAP: 100 images, one every 100 ms.

Main
= Journal | | Type |In|t|a| Paint | Interval
Saving [FREF | | |Single timepoint v
Timelapse — StartPaint ...| Single timepaint ;I
Wavelength m; StartPoint ...| Single timepaint ;I
Journal
Display

Summary

[« [ [*

11- Click on Acquire to start the acquisition.

o En:1 3| S en:1 5| I B 1CSUFGFP v

[n] |

ﬂ Acguire || Close
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Switch off the Spinning Disk system

1- Clean the objectives and the sample holder.
2- Close Modular software.
3- Close MetaMorph software.

4- Transfer your data.

5- Shut down the computer.

6- Turn off the piezo controller from the rear.

a HXP 120

7- Close the lamp for fluorescence.

8- Close the two cameras.

SERIAL NuMm
A16F20301  :

9- Switch off the wall switch.

= — = —
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Switch off the incubator

1- Remove the CO; cap. Be careful not to break the glass cover.

2- Unclip the greenish pipe that you will find on the water supply in the system.
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