Leica STELLARIS 8
Confocal/FLIM/tauSTED

Operating Instructions

System Overview
(STED Application)




— TN Hardware/Software Indications
White light laser (WLL): ON for STED Applications White light laser (WLL): ON

White light laser (WLL) lines for

vays O _ ase
conventional excitation: 440-790 nm.

wil =

STED Depletion lines — There are three
STED depletion laser lines: 592 nm, 660

Toolbox: Don’t Touch ,- nm, and 775 nm.
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é “ Currently available Lasers  Interface Panel for WLL
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405 Diode: [JIEER
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Hardware information

1 | White Light Laser (WLL) 6 | STED Lines

2 | Scan Head 10 | External light source

3 | Microscope 12 | Workstation

4 | Monitor(s) 14 | External cooling (chiller)
5 | Control panel 15 | Supply Unit




System Start-up

1. Turn on the power (wait for
few seconds) and laser button
as shown in the figure 1.

*Note: Do not touch any key.

2. Turn ON the computer and wait.
3. Log into the computer with your
own KCCI user account.

4. Record the starting time at the
KCCI website

Keys Always ON but to before using the STED application follow the instruction 5.

5. Toggle the Keys (turn OFF and turn ON)

6. Start the system by double clicking the LAS X icon on the desktop.
*Note: The LAS X software is used to control all system functions and
acts as the link to the individual hardware components. Image
acquisition, image analysis and image processing are carried out using
LAS X.




Leica Application Suite X
45025531

Configuration :

Microscope :

STED :

Load settings at startup :

Leica Application Suite X
45025531

7. Select the Machine as configuration and
DM18 in the Microscope section as shown.

8. Toggle the Turn OFF button to Turn ON from
the panel for STED as wel as for the Load
Settings at Start-up.

9. Now start LAS X by clicking the OK button.

10. Wait Until the software initialization
completes.

11. Wait for the LAS X Graphical User
Interface window.



Sample mounting and fluorescence observation through eyepieces

Tilt the illumination
column.

Verify that the correct
sample holder stage
inset is correctly
secured in the XY
stage.

3. If using immersion lens, clean

the lens and apply proper

: immersion.

Type F Immers 4. Never clean dry lens!

nw:gmv 5. If suspected dirty, or if
: immersion gets onto a dry lens,

contact KCCI staff immediately!




Sample mounting and fluorescence observation through eyepieces

6. Secure your sample, thin coverslip Facing Down. The objectives cannot focus
through a glass slide. If using immersion lens, quickly bring the immersion to
contact with the sample using coarse/fast Z-focus (and XY-stage) adjustment on

the “Smart Move” controller. Coarse/fine
XY-stage

—

Coarse/fine
Z-Focus

7. Using the Aperture (aperture diaphragm)
or Field (field diaphragm) keys, the
motorized diaphragms can be changed at any
time. The display on the Touch Screen
changes accordingly.

© FLUOR




Using the microscope touchscreen

On touch screen click the highlighted icon To see on the screen. use the
¢ for basic microscope settings. Select the statusllllumlnatlon menu using light highlighted setti’nqs

| source icon. Adjust the field diaphragms using + and — keys.
FIM: Fluorescence intensity manager.

o Cranger 1 AFC @ IL: Incident light (Fluo: Fluorescence light) o | Tarained  Dncident Combi
rt E"Dpp - Position © . A " sebheatnicd | S, w
TL: Transmitted light ; e <] [_Fwo-pi ¢
FIM Shutter Lamp =" m

= Tioow |+ | s off 1 |
Field

=1 6 +] Transmitted light: Bright field (BF)

Contrast Tab or Modality Tab: C\O

Gray: Shutter closed
Yellow: Shutter open

Incident light: Fluorescence (FLUOQ) P
Combination: Fluorescence-Phase (FLUO-PH) and (CS)

Cieo s LR wiooo | wer |

The shutter can be operated using the buttons on the touch screen.

Click the FLUO for fluorescence incident light method
The available filter cubes are displayed. Select the desired cube using the
corresponding button.

To see through the ocular, use the
highlighted settings.

| Transmitted Incident Combi

o ) K
-4 The clret or triangle symbol

@ is related to the objective lens
which tells which objective is

ansmitted Incident

[ BF 4 FUO (| FLUO-PH 4

cs 4

L4 | available for the desired light.

¥

)-Filte

‘ X3 . 0 r E X G
L{} X

IL-Shutter @

FLUO-Filtercubes
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Using the microscope touchscreen
Note: Use the microscope touch screen to select the objective lens not the software

Objective Tab
e 1. Shows the total magnification on the eyepieces.
Rl 2. Available objectives: Here 5.
C\-ﬂ TR 3. Click the objective button from the touch screen and select the required objective.
=ul = 4. If the selection of the objective start blinking, press it one more time to confirm the
@ 4 o0 4 selection. . . ) Type F Immersi?
| CH e Note. For STED applications 100x/1.4 oil and 86x/1.2W for water are ot 0150 08
o available.
Magn.-Changer 5. Use only Type F immersion liquid for the objective if required.

6. In the objective Tab: Port: Eyepieces 100 % indicates the whether the light is going to the
eyepieces or to the camera.

- T

Microscope

Current Fine
Position:

103 ym

Current Language - English
== =m0 = o)
Microscope Settings

R T —————————

|7} | Display Brightness
=sicior I - T ]

Calibrate Version

L

Set/Clear

B s s

e =]




Structure of the LAS X Graphical User Interface

Click the box to select the
required Module

EXA350 ALEXA488 | LEXA430 | ALEX) 514 ' ALEXAS32 ALE 555 'ALEXAS46 ALEXAS68 ALEXA 594 ALEXA 610-.. ALEXA610 ALl A

STELLARIS8

FS- . ¢ E

STELLARIS 8
Live Data Mode

Module Selection FRAP

« Configuration
* Acquire
* Process

* Quantify
* Analysis

FRAP XT

FRET AB

FRET SE

Lightning

v
*Select the STELLARIS 8

for confocal imaging method.




Click the configuration button to activate the configuration

STELLARISS ¥ | Configuration | Acquire Process Quantify Analysis (&

Beam Path

Laser Config USB Panel

Hardware

t
User Config Memory

= N

Dye Database CAMServer




STEP:1
Turning ON the LASER

 Turn ON the white light laser (WLL) from the
software.

« The STED configuration has three STED depletion
laser lines: 592 nm, 660 nm, and 775 nm.

* Toggle the OFF button to turn ON to switch ON the
WLL and Required STED Lines from the Laser

o Configuration sub-panel under the Configuration
panel.

WLL: on —/m/m3mm 85.00 | %

STED 592- ON. =o 100.00 %

 Note: Keep the STED lines power (100 %) as
indicated the Left panel.

STED 660: ON. e () 100.00 | %

STED 775: ON. =° 100.00 9%

« Wait for at least 30 minutes to warm up the LASERS.
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STEP 2.
Beam Alignment

*Note: Beam alignment is the essential condition for the STED applications.

STELLARIS8 ¥

Beam Alignment

F] steo

v STED Settings
Auto Beam Alignment

Expert Mode

Optimal Pixel Size [nm]

Alignment in progress
Preparing system for alignment

Performing beam alignment

STED Dichroic Slider

v STED Mappings

Working ...

FWHM (z) to Pinhole (Airv)

Click the STED option under the configuration panel.

Click on Align Beams button and wait for 3-4 minutes to complete the process.

In case Alignment Fails. Repeat the NOTE 1 and NOTE 2.

After successfully completing the beam alignment close the dialog box and go to the

Acquire panel.

Beam Alignment

Wait for Alignment in progress

3-4 min Preparing system for alignment
Performing beam alignment

Restoring settings
Alignment successful!

Close
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Click the Hardware button to select the Panning, Resolution etc.

STELLARISS ¥ Configuration Acquire Process Quantify Analysis (&

>

Beam Path @ Hardware Settings

(rIrrIi ¥ Panning ¥ Data Transfer Mode

Step Size :
Laser Config USB Panel P Direct

Direct Overflow

———nGsolution ¥ Online Maximum Projection during Acquisition

Bit Depth Online Maximum Projection during Acquisition

v Z-Movement ¥ Image Orientation

Hardware

v Activate Z-Movement Limitation

Bidirectional XYZT Acquisition
Memory

Userconn ¥ Manual Microscope Control ¥ LDM/Wizard Stop Behaviour
ser Config
Enable during Acquisition of Series Wait until frame is ready

v Detector Auto Selection

Dye Database CAMServer




Click the Objective Icon to select the desired objective the configuration panel.
*Note: Use the touch screen to select the desired objective lens

Laser Config

Hardware

o,

7 3

User Config

Dye Database

Beam Path

USB Panel

A

STELLARIS8 w

Configuration Acquire

Objective Configuration

Process

Quantify

Selected Objective HC PL APO C52

Analysis (3

20x/0.75 IMM

v Objectivas

Memory

CAMServer

HC PLAPO C52
Cmpty 1x/0.00
HC PL APO (C52

HC PLAPO C52

HC PLAPO CS2

HC Pl APO C5?

8bx/1.20 WAIER

100x/1.40 OIL

10x/0.10 DRY

20x/0.75 IMM

4x/1.30 Ol

Objective Attributes

lype

Magnification

Numerical Aperture

Immcrsicn

Coverglass

Kesclution XY(4188nm)
Resclution Z(488nm)
Free Working Distance
Focus Depth

F'ocus Ottset

Phase Ring

IC Prisms

Technique
Condcnser ’rism DIC

Order Number




Beam Path

“a

Laser Config

USB Panel

Hardware

User Config

i

Dye Database CAMServer

To see the overview of the fluorophores, click the Dye Database.

STELLARISS %

Configuration

Dye Database

Acquire Process Quantify

Analysis (£

=
S
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Click the Acquire panel to image the specimen. The Acquire panel is shown in the figure.

a

STELLARIS8 v

xyz v LTV 4

) SR ‘ ' \ 1. Acquire panel contains

** ** ** ** ** **

HCPLAPO CS2 100x/14001L + &

50 ALEXA488 ALEXA430 ALEXAS14 ALEXAS532 ' ALEXASSS |ALEXAS46 ALEXAS68 ALEXA 504 ALEXA610-. ALEXA610 ALl

100
[ 1o}

— 2 Horizontal panels to select the fluorophore,

Pixel Size 5nm x 227.5 nm

Optical Section 089 pym ©

e RS excitation wavelength, and the detectors.

Line Average :

4 and

2 vertical sub-panels
« Open projects
« Acquisition

Travel Range [um]




STEP 3.

Selection of dye, excitation light (WLL), and STED Line
* The instructions below are for the single-color STED applications

Configuration Acquire Process Quantify Analysis ()

» Dye selection: Search e.g. 488 (ALEXA 488) on the search bar.

Lsersss | * Click the S symbol available just above the fluorophore icon and drag the

W e = @ fluorophore into the setting 1 panel and place it over the appropriate detector.

» |If necessary, add the corresponding STED line by dragging the Add Laser button
(e.g. as shown in case of ALEXA 488 i.e. STED 592) and set the intensity O as
shown in the left panel.

» Click the ribbon (here green) under the spectrum to see the detector parameters
(e.g. Gain).

» Click the STED line to see the depletion laser parameters (e.g. intensity).

» Click the conventional excitation WLL line and tune the intensity (to 6 %) as
S shown in the left panel.
» Click the Live button to locate the specimen.

Nl —
>'|‘*_ Add Laser H

ﬁ » Click the Capture button to record the specimen image.
» Uncheck the extreme left corner of the setting panel to deactivate the particular

7&0‘ I 7;0‘ “ S&O‘ 1 850
channel.

Shutter Intensity ~ 6.00 | <

18



v XY: 1024x1024 | 400 Hz | 0.75 | 1.00 AU

STEP 4.
Selecting location for STED applications

A

STELLARIS8 w Configuration Acquire Process Quantify Analysis (&

M::::'s” — » Toggle the zoom button (ON) and select the location by drawing the
o , rectangle around it.
| WOl « Click Live or capture.

_: Image Size: 155 pm x 155 pm

400% O

N
Format 1024x1024 + | © @

Pixel Size : 151.52 nm x 151.52 nm

* Pixel Size in the XY sub-panel under Acquisition is important
parameter for the Effective Resolution.

» To get the reasonable pixel size use the appropriate Format.

* *Note: To get the resolution of 60 nm, the pixel size should be
approximately 3 times smaller (i.e. 20) than the resolution (i.e. 60).

« Manual option: Click the (+) symbol available in the Format option
for customized values.
* Fill the appropriate entries in the Dialog Box.

19




Selecting Intensity Mode

I \E\ [
/Jm nJm 850

|
| | [ [ |
‘41)0 v ‘4J)[J I ‘JJ)” 7 ‘1J)U L [’awk[) I h]vl)@‘ ‘ /J!l)‘ ‘

HyD X 4

HyD R 5

Excitation Line Yield / Crosstalk

Dye

ON . Auto (491) ¥ ALEXA 48¢ ¥
9 @
TauContrast TauModes Operating Mode
[ o] Intensity & Counting & £=

Selecting Intensity TauGating

‘400 I ‘4;0 I ‘I5$D 1 ‘5;0‘ ‘ ‘VISJJOV‘.‘V‘ 6;(;@‘ ‘ 7&0‘ L 7;0‘ ‘g‘ 8&0‘ L 85&

HyDS 1

HyD X 4 HyDR5
[ ]

Excitation Line Yield / Crosstalk

HyD X 4 Gain Dye

| | (c——

on Auto (491) + ALEXA 488 ¥
5 ®
TauContrast - TauModes

. TauGating ¥ =
one

Operating Mode

Counting ¥ =

TauSeparation

JELEVELE 3!10‘.‘ ‘ 76%0@ L o T T TAT ‘@‘ oo ! 1T T

TauInt e vy

‘400‘ ‘ ‘4;0‘ ‘ ‘IS&IO I 5%0“ .‘7 S&D‘ J ‘GLOE‘V |7$0 U 7%0‘ ﬁ‘ ‘3&“‘ J ‘SS(J

Setting 3 x

HyDS 1 HyD None HyDR5
Intensity
TauGating
GateScan
HyD X 4 TauScan Excitation Line Dye Yield / Crosstalk
on TauSeparation Auto @91) 5+ AlExA4se 5 ‘==
a) TauSTED @
TauContrast EvnEEE e Operating Mode

Counting ¥ =

[ oFF] TauSTED v =

o STELLARIS8 ¥ Configuration

STEP 5. Selecting Modes for the STED: Intensity, TauGating, and TauSTED

Acquire Process Quantify Analysis (&

Create a 2 more additional duplicate panels as shown in the left panel.
Click the detector bar and change the TauModes in the corresponding
panels as Intensity, TauGating and TauSTED.

Note: Don’t try to find the FOV using STED beam. Reduce the STED

beam intensity to 0.

Tune the STED line intensities from
preset 0 value to 30 % in each panel.

Click the Capture button.

Selecting STED Lines Intensities

HyDR 5

@ Type Shutter Intensity pooo | sTED3D 0003 | /™, SmartPinhole @
i
STED 592 on o] o . ¥ on [l

cA Setting 2 x

g

T N - LY 5

HyDR 5

HyD X 4

@ Type Shutter Intensity 2000|% STED3D 000|% B . smartpinhole @
i
STED 592 on 0 (o) v on [l

5

Setting 3 x

N AN [

HyD X 4 HyDR5

@ Type Shutter Intensity 2000|= sTED3D 0002  /f\™ Smart Pinhole @
o |
STED 592 on B o] o on |



Loading your imaging method

o STELLARIS 8 Configuration Acquire Process Quantify Analysis &)

O STELLARIS8 % The easiest way of loading a method is to open a previously saved image (‘lif’)
under the Acquire ‘Open Projects” and then click the ‘Apply’ button to load
the imaging method.

Open projects Acquisition

& RElE

4 Projectlif (26.7 MB)
Image001 (1.0 MB, xy)
Image002 (524 KB, xy)
Series001 (14.2 MB, xyz)
Series002 (11.0 MB, xyz) Xz ¥

Open projects Acquisition

¥ Acquisition Mode iR

FLIM g @ @

Show autofocus pane - ALEXA 4( ALEXA ALEXA 488 ALEXA 430 ALEXAS514 ALEXA 532 ALEXASSS ALEXAS46 ALEXA 568 ALEXA 594 ALEXA 610
¥ XY: 512x512 | 400 Hz | 1.00 | 1.00 AU

Project settings s12x512 & : 4. ¢

Format :

Speed : 400 ¥

Bidirectional X : .

Zoom Factor : 1.00

Zoom In: .
« Click the Acquisition panel under

Pixel Size : 1.14 pm x 1.14 pm

Acquire and click the Live to check the 21210 (@

Pixel Dwell Time : 3.16 us Frame Rate: 0.386/s

specimen or Capture Image button to Line verage:

Line Accu :

record the image.

Frame Accu :

el |
)
« 9>
T

Y

oY | || =

<4 < < 4

Pinhole a

Unit

Typ Frequency Shutter  Intensity 3649 | = =
WLL 80 MHz + ON
v
Pinhole: © J
Emission A [nm] :




Shutdown the system

1. Save the data and transfer the data to
KCCl/data server

2. Stop the record time at the KCCI
website.

3. Turn OFF the white light laser and
STED lines from the software.

4. Close the software and shutdown the
system.

5. Walit.

6. First turn OFF the Laser button and then
Power button.

*Note: Remember, do not touch the key.




Troubleshooting Microscope for STED Application (NOTE: 1)
STED lines Turning ON

First warning: Laser could not be activated, please refer to the
“— m user’s Manua_l of MP8-Section ‘R_adi_a_tion Emission Indicators’

| \_‘! Troubleshooting: Toggle the ignition keys (Hardware panel
available at the bottom of the ) from Tun ON to Turn OFF and

[ ]
‘ Leica Application Suite X N Toggle again from Turn OFF to Turn ON.
WLL (SUPERCON) ON . —() == | 85.00 % 45025531 MICROSYSTEMS

405 Diode (UV LIGHT) .

Go to the STED button from the configuration. Turn ON the white
light laser (WLL). Turn ON the STED 592 line by toggling it from
OFF to ON from the Laser Overview panel. Turn ON the STED
660 line. If the second dialog box appears as shown in the figure 2,
indicating the warning

LCS
The laser could not be activated, please refer to the User’s Manual of MPB - Section

|&“’ lk" fk.q"" STED 660 laser need to be turned automatically to ensure

guaranteed laser lifetime. The procedure will take approximately
45 minutes.

| STED mode will not be accessible during that time. Confocal
| functionality can be used as usual.

Start SHG tuning now?

- R0 MHz

Leica Application Suite X
45025531

MICROSYSTENS

<+ oo

[T
STED 660 s s t be tuned sutomaticaly t ensre garanteed e Troubleshooting: Click Yes button available on the appeared dialog
lifetime. The procedure will take approximately 45 minutes. . .
s i e box and wait till the procedure ends.

:'::;“ Turn OFF the WLL and STED lines from the Laser Overview panel
' S and exit the software.
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Troubleshooting Microscope for STED Application (NOTE: 2)
Beam Alignment

Beam alignment troubleshooting (Beam alignment of the WLL and the
STED lines): The system does the beam alignment with respect to the
shortest wavelength available for the STED applications (i.e. 592 nm).
If the beam alignment fails after even after the following the STEP 1 and
[ et W oioong STEP 2, Tun OFF the WLL and STED lines.

Frepuiog sy o skgamein . Exit the software.
orma m
g «  Restart the computer.

FSCTng fl + Toggle the Emission keys from Tun ON to Turn OFF and Toggle

| Alignment in_progress B Lme aneiac OX 1
STED 592 : Laser enabled, OK again from Turn OFF to Turn ON.

Preparing system for alignment - 2

erforming beam alignmen Found Depl. 1 Ak (« I

:ersftolinggseb;ngs = : | F::nd De:l 2 Ai:::r C:z:l 3:: ° Open the LAS X SOftware-

e : Scchssivly cheDyes &1 STED mode « Go to the STED button from the configuration panel. Turn ON the

WLL : Laser enabled, OK | Inserting target . done

STED 592 : Laser enabled, OK | a ' : white light laser (WLL).

Found Depl. 1 Aligner Control Unit

Found Depl. 2 Aligner Control Uit i Close * Turn ON all the STED lines and required STED lines.
Successfully changed to STED mode |

Inserting target ... done. i ! o Do the beam allgnment agaln

Note: For the beam alignment there is not need to Turn ON the
660 and 775 STED lines.
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