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On table,
behind

5.FRA

Turn ON- Hardware

P Ctrl

e

|. main switch

Don’t forget to turn off the I
chamber light Y-



! Make sure the objective is far away
(<500) before changing holders

Multi-well plate

H201-MW-HOLDER

Available stage holders

Single 35mm dish

Place in/out
<




Environmental control

Temp Control CO, Control

2, Check the level in humidifier is
sufficient. If needed, fill with DI water

37 0 R

PRIt

1, Turn on the controller

2, click to set desired temperature

1,0pen the valves until levels
are stabilized to 5% setpoint

3, Close the lid



BF intensity Cb :

BF ON/OFF




Press from the side to shift

info views:

Nikon Ti2- Joystick

|, objective and light path

.

Objectives {from Nikon):

Note- optional objectives
exist: 20X/40X air; 60X
Water, 100X oil

Objective type Mag/NA Medium Contrast WB (mm)
Plan Achro 10x/ 0.25 Air Fluo, Ph1 10.5
0.35 {Qil)
Plan Apo A 20x/0.75 Mimm Fluo, DIC N2 0.34 (Gly)
0.33 (M)
Plan Apo A B0x/ 1.4 Qil Fluo. DIC, Phase 013
CFI SRHP Apo A § 100x/ 1.35 Silicon Fluo. DIC, Phase 03

2, Stage positions, PFS

PFS




Nis Elements

Your Work Interface looks like this:

Acquisition controls Image controls

Comgac S s FRap
Acquisition x Spiing OISk

©C 0 @

Capture  NDAoquire

2 - & X
E2- w2l A

W Eyepece - £91 W Spinning Disk Wl AL - “ [_ v B U*ﬂ

o B wsom B sssom | B s

Histogram
Av Intensity over

+ Add
Duraton Loos P Tempmawsno

- -1

Twretto I HNEEE Jr1

NO Acquistbian Overview | Focus ce Document Overvien

: : - : ‘ ‘ - ey re——— :
EE==s M- ER B e L ; MY B © 0 o]
+ X @ W« Stage Overview S — - 1 [

TF contane T

@ [] vove stage to selected Pant. [3] Leae s offset ort between paints

\ Graph /D AOI: 57.00 mm x 37.50 e, LI Area: 4,04 mm x 3.73mm, Scan Area: 1.07 mm x 107 mm

Here you can toggle between
acquired images.

Crl "i" shows image information







presets

Acquisition = Acquisition =

Open Open

¥+ Eyepiece - EFI W@ Spinning Disk _f' Lightpath 4 Eyepiece @ Eyepiece-DIA W Kinetix-EPI MW Spinning Disk M8 Spinning Disk - HS

B erightfield | I parr I gre I TxRed B, add -+ Lightpath

M erightfield | [l papr | I B add
Nosepiece
100x 10x 20x 60x
— Nosepiece

|L| E Q A 100« 10x 20x 60x
M = &

Zoom: 1x

Zoom: 1x

395 nm 440 nm 470 nm 508 nm i . Br’lght Fle/d S g ik

555 nm 640 nm . ho E T 395rm [v] 440 nm  [¥] 470 nm 508 nm

1: 0 395nm 57 [%] | Shutters 555 nm 540 nm O .0
@ Sy 1: O 395nm 18 [%4] Shutters

|
Nosepiece Z-5tey Z-5tey Workin
100 n . . . O FLio pns\?}nn Objective name (Auto fnpcus) [Sllc35 d\stancge

|
[%e] Filters it 1 () SRHPPian Apo Lamhda 5 100 0.60 0.30 300.00

| e Iters
Turretdo i H 0 N ; : () | F Uncalibrated
100 ; ; ; | Turetto F I HE ] —

100 i Plan 10x 10500.00

To see BF, make . Z I8 % Confre... i = L

sure the i e i ML 0 0

shutter is on i e . e
"0" (open) . (5 o @ 5555 P
pOSition and hot I : I 100 D : : 100
"C" (closed). i -

Mosepiece 8 Objectives

|
100 100"

Configure... Configure...




presets

> [ D i = o
| | |
Camera settings. e %
Recommended*: : : =
No binning =
| 6it ROl size:
Minimal exposer time If unchecked, you see full FOV-

more than illuminated area

| Missing fitters.] . Crop to 27mm or lower, or

define your own ROI on image

*Note that imaging lasers are strong and can bleach fast

sensitive samples. If this is an issue: Emission filters- matching excitation.

Try to bin (sCMOS pixel size is smaller than EMCCD), lower laser *for fast imaging- use multiband cube*.

as possible and work in low signal regime, with post-
enhancements (Huygens)

*First check controls for channel leakage!




ND Acguisition =

Experiment: MND Acquisition

Sawve to File

Path: C:\Data'Michalttest capadty PC memory

Filename: timelapse_405no delay 10h003.nd2 = ND2

[] custom Metadata

Order of Experiment *  Timing...

Gmme 8 OS5

Scan Area:
< fields
mim
@ Ppattern
Stitching:

Cverlap: 10 %  Stitching via:  Blending

[ | Image Registration Use

Close Active Shutter during Stage Movement

Large Image i

Browse,..

Record Data...

Use PFS

Advanced ==

\f Run now

1 time loop

Time Schedule

Phase
=1 #1 -

Close Active Shutter when idle
Perform Time Measurement (0 ROIs)
[] Switch Transmitted Hluminator off when Idle (0.01s)

Duration
737

Ise FF5

Events...

1 time loop

Advanced =

’@t Fun now




ND Acguisition = HD Acquisition =

Experiment: ™MD Acquisition Experiment: MDD Acquisition

b -
M:
A

Save to File Save to File

Path: C:\Data'\Michal\test capacdty PC memory Browse... Path: C:\DataMichal\test capadty PC memory Browse. ..

Filename: timelapse_405no delay 10h003.nd2  ND2 Record Data... Filename: timelapse_405no delay 10h003.nd2 = ND2 Record Data...

[] custom Metadata [ ] custom Metadata

Timing... Timing...

& Omre iy (OS2 | M Grme My 05 O
Time Schedule = Setup

add [ .
Phase Interval Duration Opt. Conf, Comp. Color T Pos, Focus Off...
B #1 1sac B spin. .. 256 1nm N -
=l spin. . . :488nm All
[+ 3pin. ..:405m Al

Close Active Shutter when idle Use PFS [] Close Active Shutter during Filter Change Use PF3 Use Trig. Acq.
Perform Time Measurement (0 ROIs)

[] Switch Transmitted Iluminator off when Idle (0.01 s)

[] Use Ratio

Events... Advanced == Advanced ==

1 time loop «?5‘ Run now 1 time loop \5}‘ Run now




HD Acquisition =
Experiment: ND Acquisition

T'_

rd — ]
A

Sawve to File

Path: C:'\Data'Michal\test capadty PC memory Browse...

Filename: timelapse_405no delay 10h003.nd2  ND2 Record Data...

| custom Metadata

Timing...

Gimme B &

‘ Ba' =i
— !m 4287508 moe
2673,
b

Reset " “‘
ot AR

= 200
Step: 0,3 I | 0,%um 8 Steps P

Bottom: 2572.08  pm Top: 2574.08 pm Relative Paositions:
Top: +1.00
Z Device: Ti2 ZDrive s
Bottom: -1.00

| Close Active Shutter during Z Movement Direction:  (® Bottom to Top
O Top to Bottom

Advanced >

1 time loop «:f‘ Run now

HD Acquisition x
Experiment: MND Acguisition

Save to File

Path: C:'\Data'Michal\test capacity PC memory

Filename: timelapse_405no delay 10h003.nd2  MD2

| Custom Metadata

Timing. ..

i ViTime B8y =
+1.00
Relative Home

-1.00

sSepe 0,3 LT 0,9pm| 9
Range: 2 pm  <-1.00, +1.00>

Z Device: Ti2 ZDrive

| Close Active Shutter during Z Movement  Direction:

Browse...

Record Data...

S |

Range: 200

Relative Positions:
Top: +1.02

Bottom: -0.98

{® Bottom to Top
O Top to Bottom

1 time loop

Advanced ==

«?}!' Run now




Add new position
(also added to ND acq list)

Delete one point or all

Doble click on position will move
the stage there

Right click will allow you to open
a dialog box in which you can
define large image scan.

XYZ Overview x

MD Acquisition Overview  Focus Surface  PFS Surface

EE!]@

= ‘uz’

B A%

% Graph /Datz  AQL: 57.00 mm x

37.50 mm, LI Are

Ed.

Document Ow

| Move Stage to Selected Point . Leave PFS offset OM between points

4.04mm x 3.23 mm, Scan Area: 107 mm x 1.07 mm




XYZ Overview x

MD Acquisition Overview  Focus Surface  PFS Surface  Document Overview

Right click will allow you to open
a dialog box in which you can ——

snap the overview and save.

Move Stage to Selected Point Leave PFS offset OM between points

1

\\ Graph f Data AOI: 57.00 mm x 37.50 mm, Scan Area: 0.44 mm x 0.44 mm




Right click will allow you to open a dialog box in
which you can define preview image to be
scanned quickly

(one channel, one plan, no stitching).

This preview can be further used as a map for
navigation.

Double click on any area in the preview Wi" move stage ' Move Stage to Selected Point Leave PF5 offset OM between paints

AOCI: 57.00 mm x 37.50 mm, Scan Area: 044 mm x 0.44 mm




. . . . . XYZ Owvervi
Right click will allow you to open a dialog box in e
. . MND Acguisition Overview  Focus Surface  PFS Surface  Document Overview
which you can define area for large imager scan. = = ~
It is similar to ND large image, but with more
advanced built in options:

Capturing Stage Overview with Macro Image

Combine with
Macro Image [® Capture

¥ Clear (@ None
@) HOR
O Z Series Count: 5
® Max IP Step: | 0,9

Optical conf.: <current> ...| Objective: 4: 20x

Scanning
Optical conf.: <current> Objective: 2: 40x o PR
Area i 7

Zdrive:  Ti2 Z0rive

7 ~ x Order: 7 zeri
Large image area in XYZ Overview Z series per channel

[+ Multichannel capture

Setup

Foadd =
Opt. Conf. MName
[ 5pin...:561n. .. v 561nm

5 x 4 fields, 5744 x 4302 pixels, 1,87 x 1,4 mm, 47 MB of
memory

Stitch using channel: 56 1nm
Close active shutter during stage movement

[] Correct ¥ Offset between Macro and Scanning Objective w2

|| et atter Dtage Hevement: — [[] Focus manually at start
Stitching “ihading Correction
Overlap: 10 % stitching via:  Blending @ Off (ot available)  — A g ek T e ey S e
Image registration

| Focus manually
@ Create large image [] save large image to file

Selected Point Leave PFS offset ON between points
() store single images Format:

(%) Create both im, LT Area: 1.43 mm x 0.96 mm, Scan Area: 0.44 mm x 0.44 mm




You can define your scan are by an ROI (1) ; four border points (2) ; number of FOVs (3)

Left, top, right and bottom limits
5 zua
W zna

[-0.2125, 0.797]

[0.7797, 0.166

Z: NjA |‘
zna

3 ¥ 3 fields, 3052 x 2949 pixels, 0,99 x 0,96 mm, 17 MB of
memory

Mumber of fields in ¥ and ¥
Fields: 4

Fields placement:

{® Around the current position
{7 Current position is at topdeft corner

4 4 fields, 5032 x 5032 pixels, 1,64 x 1,64 mm, 43 MB of
memary

an Large Image

Capturing

Macro Image

Optical conf.: <current> .| Objective: 4: 20x
Scanning

Optical conf.: <current> Objective: 2: 40x
Area

Large image area in XYZ Overview

5 x 4 fields, 5744 x 4302 pixels, 1,87 x 1,4 mm, 47 ME of

memary

Close active shutter during stage movement
[] correct XY Offset between Macro and Scanning Objective
[ | Wait after Stage Movement: ms

Stitching

Overlap: 10 % Stitching via: Blending
Image registration
@ Create largeimage [] save large image to file

(Z) Store single images

(%) Create both

Stage Overview with Macro Image
[® Capture 3¢ Clear

Shading Correction

) i i A it
® Off (not avaiable) __| Automatic Shading Correction

Format:

Combine with
O Mone
(7 HOR.

O Z Series Count: 5

@' Max IP Step: 0,9 um

Z-drive:  TiZ ZDrive

Order: 7 series per channel

Multichannel capture

Setup
Fadd [l

Opt. Conf. Mame
[15pin...:561n... v 5510m

Stitch using channel:  561nm

Focus

[] Focus manually at start

[ use step-by-step focus

|| Focus manually

+ 0,900 pm




Nis Elements- stage overview tools

Your scanned large image (here in 3ch) can be further used as a map for navigation- right click and “add this point to ND acq”

oot age]

55
= [ e~

s EE \@@mm
4

| 2 e jre——
wEEHOGOQ

Time remaining: 1 minute(s)
Cancel

Frozen (LU1J




X¥Z Overview x=

Time Measurement x
PRI . MD Acquisition Overview | Focus Surface  |PFS Surface | Document Overview
T =

Measure | | — i B

pro— — —
- mm D Channels
oo

ROL Define.. Cear, Display: Mean Int. in ROI(s) Measuremenkt

- Stimulation

 Graph ;" Data Measuremens  Records: empty net running

XYZ Overview =

MD Acquisition Overview Foous Surface | PFS Surface  Document Cverview

BOE&a ¢ W o

B % . zd

3032,5

pm
30377

3035
30276

Interpolation method + Move Stage to Selected Point

[nterpoiation method - Move Stage to Selected Point

3028.1 ! T T

#1 #3 #5

*, Graph / Dmta  AQDL: 57.00 mm x 37.50 mm, Scan Area: 0.07 mm x 0.07 mm % Graph / Datz=  AQI: 57,00 mm x 37,50 mm, Scan Area: 0.07 mm x 0.07 mm




You can define your acquisition to be triggered, meaning running very fast acquisition:

Trig is saved to your OC- don’t foprget to update

@ Eyepiece - EPT Wil Sp nning Disk 4 lightpath

Triggered Acquisition x
Spinning Disk

M sosom M sgsom | M seinm B0 6aonm M 7zo0m I sr I sss-540_Trig
Multi-Exditation Device  Celesta

M 4s80m FRAP B, Ak
Lambda

[[] setup Mode Pad
: MNosepiece
25 Format No Binning 100x 40x 10x 20x 100x 6Ox

Line Power Exposure Imaging Bit Depth 12-hit m E ﬁ 2
set EM Wheel (FW) 2 (FF02-511/20) 50 ms == ol

Line: 488 nm 10 % 50 ms 1] ;

set EM Wheel (FW) 3 (FF01-595/31) 50 ms RO (2720x2720) ROI Size s B0

Line: 561 nm 12 % 50 ms I i PFS

Temperature 0.0 °C Fe Glass Dichroic ~ Offset

[] use Focus Offset (Piezo Z) : i

[==In Focus
[ 405nm [ 490mm [£]488om [ 5t4nm  pra
[ s61nm ] 640nm [] 730 nm O
10 405mm 1065 [%] 0.0
[] Use non-imaging channels 0 z - - Filters

L 100 fyretio IEEEE

Use these devices: 2 (0 #40nm 0 [%]

[] Use more lines for one channel

[] 561 (shutter) [ Follow Expasure [ : : : 100 Configure. ..
e e [%]
|| FRAPsh (Shutter) || Follow Expasure

100 -
— :
| DM Wheel (Filter Wheel) - Disk Position

Widefield (Qut)

EM Wheel (Filter Wheel) : ' : 100 Confocal (70 m)

[%]

100
[%]
Advanced Settings...
. 100  EMWheel ()] T e
: . o s
Enable Triggering b &

. . . |
Tllumination time (exposure - 1 frame): 40 ms 100

Tlumination Iris 100.0  [%a]
Temperature: 22°C, Supply: 425mA, 10W

0.0 : : " 1000
® Celesta Configure...

You can set the exposer time and power per line S o )
Make sure to uncheck “imaging” for the filter wheel line




le

Nis Elements- FRAP

Image view

Edit Acquire Calibration Image ROl Binary Measure Reference Mace View Devices Window Applications JOBS  Addong  MIS.a  Help

% ®Celesm (‘:J

E J@ V\[ Z L |L ¥ | Define ROL..

N\ 4BBnm /0 13 /s

0>~ @- [CHICHE e - [EHw FlE v B

ROI editor tab

Customize v

A-BEnaq=- _o8

k pointing [ | Rectangle ~

O - NEE

®, * Beier &Aumuetect - Rmmgem»\n v o= StmPant + 4 DrawHoles

Mono 12bit: 512 x 512 pixels

[239, 138] Mono: 124

|, Snap an image

2,You can set ROls with different
sizes/contour:

A fixed shape, auto-detect, or point*

*For point stimulation you need to be
on “Live” mode

3, Assign each ROl :
Stimulation- assign FRAP laser and
intensity pre-set

Background

(no signal)

Reference

(signal but not bleached)




To mark a stimulation point on your sample-

|, Make sure you are in live mode

2, right click on ROI tools and mark “ROI toolbar”
to display the bar on top of your image

3. In it you can see the red cross for stim point,
place it on the desired location. Clicking “stimulate”
on top (without releasing the mouse) can allow you
to test the time required for bleaching

@ Celesta
b Pointing DF_:E-:tangle ol '

Mono 16bit: 2720 x 2720 pixels

? Help m Finish




Nis Elements- FRAP

Acquisition control- Simultaneous Acquisition/Bleaching

Galvo XY =
HD Stimulation x
Presets z =

Experiment:  MND Stimulation

405-25 | 488-25 48380 561-100
Save to File

1: () 405 nm C:\Data\Michal\20230726\frap ched: Browse...

b Filename: check_roi_488_simultanous 2 Record Data...
2: @ 488 nm
U—FI [] custom Metadata
Time schedule (Kinetix)
Acquisition:

3: @ 561nm

Interval Duration Loops
1min T 300
Stimulation/Bleaching:

Wait Position Duration Stim. Conf.
AL 200 b= 500 msec + | static ~| 1sec 0 {Galvo XY)
Stimulation [ Scan Time: 1073,6 [ 1478,8 ms Perform Time Measurement (0 ROIs, 1 stim. /bleaching ROIs)
Stimulate ROI 1

Calibrated [Kinetix]

\6‘ Run now

On the Fly N D StimUIation Time Measurement x
) o ’ Measure F)Eél ﬁ @ Export = r:"s_:l
|,Enable the lasers Set the total time of acquisition . prremm—  pe— e chamets

2,Save pre-sets 2, Set bleaching/Stimulation: = : —— - 0
X X : X ROL: Define... Open... Save... Clear... Display: Mean Int. in ROI(z) i Measurement: I |H| e

3,0ptimize dwell time Wait : Delay from start of Acq -

4, Click on “Stimulate ROI” Position: Static - L] pe—

#1 - Stimulation o

Duration: Dwell time as optimized
Stim.Conf: your chosen pre-set*

*Make sure it fits your ROI assignement.

Graph Data  Measurement Records:59 (4.6 KBE)



Nis Elements- FRAP

Acquisition control- Simultaneous Acquisition/Bleaching

You can Image while Bleaching (Except 561)

X0Z Overview =

=ES
+ XEE KA

o o " A -

Ue  Cmm  OAmae  Gmemge  Sw  Swas  Opn
[ £ Ugupatn

B Boon HMooe B B

A ™ Opened Images x
=1 Bl
1edpint
Ot between ports

can Area: 0,07 o x

] E s - (8 . d . :
[e] | ] evort 3 s i 8 OD

Fiters

T —S e turecta [0 W01
e

ROl ' Galor
#1- Stmidation

notrunring

StmdateROLY




MD Stimulation = ND Seqguence Acguisition x

Path: C:\Data\Michal\20230726\frap check

Prefix: define_run_488_636

Browse...

| Timelapse
Sequence Definition

Action Description
#1  ND Acquisition ~ Time{1sec), Lambda(2)

Merge ND files if possible

Lload Save ¥ Remove - x@'—Run Now

Time Measurement x

Measure
Left: Cy5 ¥ Right: none

ROL Define... Open... Save... Clear...

Timing Record Data...

ROT . 1=

#1 - Stimulation Time Schedule

#2 - Stimulation
Phase Interval Duration
b1 #1 Mo Delay v lsec

Close Active Shutter when idle

% faraph f Dats  Measureme

ng to Ring Buffer [] switch Transmitted Hluminater off when Idle (0.015)

ting and Photoactivating

wulator Setup load = Save ¥

XYZ Overview x

ND Acquisition Overview  Focus Surfg

Advanced ==

Cancel




S ~EEeea
To calibrate FRAP mirrors: | P —
|, go to configure/cal settings in GalvoXY panel "
2, set on Invert
3. Click on one of the four quarters to pick a stim
location that presents on your live view the stim
point. Drag the red cross on it and then click add. Do
this for the other quarters as well and repeat for

accuracy

2 Galve XY Calibration

Step 1 - Calibrate Quadrants

Stimulate on position:
Click schematic to the right to stimulate a point.

(® Toggle (Reflect laser)
(&) Manual (Bleach point)
[+ Invert % Axis
El Invert Y Axis

Right-click to cancel.

Cancel



= @t 1

) 8. Ni Controller

5. FRAP Ctrl

L =

On table,
behind

Sht down

9. main
switch

I. Save your data locally and Copy to Bulk folder.
Note! All local data is erased monthly to keep memory free
2. ESC to minimal Z position

3. Remove your sample; Clean Objective; shift to 10X

Don’t forget to turn off the
chamber light
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