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Demonstration: Shutting down

Prerequisites:
Data recorded

Finishing your session

Please leave the instrument in good health for the next user.

Experiment: shutting down the system

Microscope
- remove you sample

- remove immersion oil, when applicable, by using the provided lens cleaning solution.
Use Kim wipes of lens paper.

- Turn the lens turret to have the 10 X lens activated
- Close all doors on the incubater box (front and top)

Data

- Data is always saved on the D:\Data drive. There you will find a folder “data” where you
can store your data in a folder with your name. Data that is not in these folders, ie not
assigned to a person, will be deleted.

- Copy your data using a server of choice (switchdrive, Bigdata, ...). Please do not use USB
based data disks (USB drives, external harddiscs).

PC
- Close the Zen software and turn off the PC

System
Flip the master switch to off, as detailed on page 7.
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Universal rules

Rule 1: don't touch a control if you are not sure of the
outcome of that action

Rule 2: never, ever force anything beyond finger strength

Rule 3: if in doubt ask for help
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1% Direct Processing + Show All

Add Function

Denoise

Processing Function: Denoise

Method Total variation

Strength

=

Defaults

O File Settings

Handling of Processed Image

Only Open Final Image

Process On This PC  Remote PC

Locations

5. Automation

Here you can write scripts (macros) that run before or after an acquisition. Note that
the macro IDE is not installed, so recording macros must be done by command line and
text files.

5 Automation

Run macro before experiment execution

Macro

Run macro after experiment execution

Macro
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The instruments can be found here:

Laser scanning microscope (room C0141)
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Demonstration: Tools

Prerequisites:
Brightfield source is properly set
Fluorescence channel(s) set up properly

Useful tools for saving and post processing

Below the Experiments, you can opt for a number of possible useful tools. Tick the tools
you want to use and a window will be added accordingly.

Experiment Regions Auto Save

Automated Image Export Direct Processing

Automation

1. Experiment Regions

. . [8 Experiment Regions + Show All  [#
These regions allow to define

specific areas of interest within Enable Import
Target Shape:
your sample that you may want to ar9Et Shape

. =) = Custom O Custom ©
image or analyze.

Color: Acquisition

Analysi
Import Selected Regions nalysis

k
Keep Tool 1 Auto Color

® Type ID A

i

For Tiles acquisition only stage coordinates are allowed
D vanhecke \ Adolphe Merkle Institute

Prerequisites:
The system completely switched off
Action:
Switch on the system and the microscope PC

The PC and the system have separate power supplies

On the left of the stand, find the master switch and turn it on.

The system starts up (check the Zeiss display). This takes about 30 seconds.

Switch on the system

D vanhecke \ Adolphe Merkle Institute

Assure the HXP is on

HXP 120 ¢
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3. Trigger control Demonstration: Software startup

The system does not have an input / output card, therefore external trigger control Prerequisites:
cannot be used. Please do not alter Running system and PC

Login window

4. Model specific ]
Action:

Please do not alter! However, if you encounter a mismatch between joystick and On the PC screen: start the Zen software and login as User
camera movements, check the tab “General > Orientation”. The value in the dropdown

box must be: “Rotate 90 CCW". If this is not the case, select this option. Do not alter
anything else

There are separate profiles in the Zen software

Log in and select a profile
1. Login

Double click the Zeiss ZEN icon.
Note: a free version is available for your laptop (image processing only): Zen lite.

2. Select ZEN
Full ZEN functionality. Please perform Image processing not at the microscope. Use FlJI
or Zen Lite on your laptop.

ZEN ZEN image processing

Full ZEN Functionality Image Processing &
Connected to Axio Observer.Z1/7 Analysis

'

3. Choose the “Users” profile
Note: there is NO password (just press enter or click login)
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Demonstration: Acquisition mode

Demonstration: Mounting a sample

Prerequisites:
Brightfield source is properly set
Fluorescence channel(s) set up properly

Tweak camera settings

Prerequisites:
System successfully started
Action:
Mounting your sample

1. Acquisition ROI

The microscope is an inverted microscope! Mount your sample accordingly

< Acquisition Mode

L INEN  Camera:

Camera Get the current camera settings
Get Settings from Active Camera Get Default

Binning:
(note: CMOS cameral). Intensity is

Binning 1x1 v

Binning-independent Brightness X X .
increased, but not signal-to-noise, at the
© Acquisition ROI .
cost of resolution.

Maximize
Size Acquisition ROI:
20 Digital zoom in. To optimise recording
speed, reduce X, but not Y
= 0 -

Maximize

Refresh Overview

Crop

Pixel Size 6.50 x 6.50 pm
© Post Processing
© Trigger Control

© Model Specific

Refresh overview:
updates the Acquisition ROI with the current image.

D vanhecke \ Adolphe Merkle Institute

Mounting a sample on the stage

1. Mount a sample. Note that the instrument is an inverted microscope; therefore, the
sample should be mounted upside down (cover glass facing down).

2. Open the windows on the top of the environment chamber before tilting back the
aperture arm. S .

3. Assure the corner marked with the red dot is clicked in on the
bottom left of the stage. Mount your sample.

4, Return the arm and close all windows on the environment.

Note on the touchpad display

The software will be used to control the microscope; however, at setup, the touchpad
display can be useful.

On the touchpad: touch top left ‘Home’

Make it visible
Home > bottom left: Press when completely lost.

You will get a simple, brightfield illumination (ocular)

D vanhecke \ Adolphe Merkle Institute
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Zeiss LSM710 meta Introduction — Page 28 Zeiss LSM710 meta Introduction — Page 13

Experiment: record shading correction reference Tip

1. Move outside your sample (and support) For easy cycling through the filter cubes while using the ocular, there are shortcut
2. Setup a brightfield path only buttons at the back of the left focus wheel:
3. Use the global method and click Define

MICROSCOPE FRONT =>

Background theory: Koéhler illumination

. . . . . . Why: unif illuminati fth |
Live image before shading correction  Live image after shading correction (global) y: uniform iflumination of the sample

When: when using the ocular

Field Condenser s |
Experiment: display setting Halogen lamp Diaphragm Diaphragm =ample

In the window Channels > Display setting. This allows to set a postprocessing agorithm S @ ﬁ H
Fluorescence_Auto_Best-Fit | —

Objective Eyepiece

1
!

E =
q

Only applies to the “snap” recording,

not to the live recording! EESSBOSImEns

| | =
Fluorescence_Auto_Best-Fit =

Top: Conjugated planes of the illumination beam path
Bottom: Conjugated planes imaging beam path.

1 E

ol
E

The condenser lens projects the light through the sample, ensuring the image of the
light source is perfectly defocused in the sample plane. Two sets of conjugate image
planes are created: one with the light source image and one with the specimen.
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Demonstration: Set up multiple channels

Prerequisites:
Brightfield source properly set
One fluorescence channel setup properly
Action:
Use the Acquire tab

Choose the correct beam splitter settings

By now, you should see your object in brightfield and one channel through the camera.

==
Select the tab “Acquisition” [ Acquisition

Experiment: select multiple channels

- In the tab “Acquisition”, find the butto

- From the smart setup:

Select the dyes from the Database.
You can also Transmitted light
contrast modes

Use the Automatic Parameter
(=2 channels)

You can now set the exposure time
for each channel separately

You cannot record two channels simultaneously

D vanhecke \ Adolphe Merkle Institute

Experiment: Koehler illumination

1. Use the 10X lens, press ‘Make it visible’ (see above) and focus (see above). Remove
any filter cube from the path (reflector position 4,5, or 6). TL = on, RL = off.

2. Turn the condenser aperture diaphragm wheel to the right. In the ocular, a spot of

light will appear.

3. Adjust the height of the condensor
with the knobs left or right of the
condenser to focus the edges of the
spot (look through the ocular).

4. Open the condensor aperture
diaphragm (turn the wheel to the left)
until no edges of the diaphragm are After alighment = good Before Alignment=bad
visible.

D vanhecke \ Adolphe Merkle Institute
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Demonstration: Live panorama

Demonstration: Set up the brightfield source

Prerequisites:
Brightfield source properly set, or fluorescence channel(s) setup properly.
Action:
Create a panorama with the live view and the joystick

The live panaroma will stitch movements with the joystick on the fly.

Prerequisites:
System successfully started and logged in
Kohler illumination, sample in focus in the ocular
Action:
Set up the light source

mi Live Panorama mi Live Panorama

Stop

P> Start Live Panorama

& Online registration good.

Before starting Panorama acquisition adjust the

'i microscope and camera settings.

Move the stage to the desired starting position.

Your image now has a green border.

Avoid over- and under-illumination while maintaining a fast imaging speed

Under to tab “Locate”, find the following tools:
- Microscope Control
- Camera
Assure you can see the “display” (=histogram) at the bottom of the image

Live panorama
- Press the button on top of the joystick (you hear a beep), to select the fine movement

- Slowly move around and see how the panaroma is formed. Assure the border of your
image remains green.

- If it turns red, you are moving too fast, slow down the joystick movement

When finished, click stop. You will be asked to generate a Image Pyramid. Click yes: this
will greatly speed up how you can deal with this (large) data.

Ca. 5.0 mm by 3.0 mm image, collected in 30 seconds:

D vanhecke \ Adolphe Merkle Institute

Experiment: Set up the light source

In the tab Locate, under favourites, click:
- TL BF (transmitted light, Brightfield)
- and then the button “Live”

Locate Acquisition

Transmitted Light

Reflected Light

Favontes  Configure...

You should now see an image in the e S Dsfted || TLBF Ocular

centre of the workspace (or white) AF o] (= N G

Find Focus Set Exposure Live Continuous Snap

- In the toolbox “Camera”, set the Exposure time to 10 ms.3
- In the toolbox “Microscope Control”, adjust the TL LED intensity to get good brightness

E Microscope Control “ Showall @ *

@ Camera < Show All (&
Bright Field  Open 19%

e —0 9

Exposure Time
0 L3 2

Time fl 1000000 v ms ~

Auto Exposure Intensity 30% |, SetExposure

Manual

3 This is not dwell time but total image acquisition time!
D vanhecke \ Adolphe Merkle Institute
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Demonstration: Software autofocusing

Prerequisites:
Brightfield source properly set
One fluorescence channel setup properly
Action:
Use autofocus

Autofocus can objectively set the focus, but may fail on thick samples

© Software Autofocus

« show Al @

Mode: Use AUTO*

Mode Auto . 5
Quality: Use Default
Quality Default
Search:
Search .. . .
- Smart: use bidirectional scanning,

Sampling Default

finding a local maximum

Relative Range

o Automatic Range

- Full: unidirectional scanning, finding
the maximum

Sampling (=step size):

AV

Black 357 |- Gamma 100 |, 045 10 White 2449

Underillumination
- The auto brightness/contrast may still
provide an acceptable image

- Flickering may occur

Remedy:

- Increase the TL LED setting

- If not possible: increase the exposure
time

Black 6713 -

Gamma 100 |5 045 1.0 White 65535/ -

Overillumination
- Many red pixels as seen in the range
indicator (see below)

- a peak at white value 65535,

Remedy:

- Decrease the TL LED setting

- If not possible: decrease the exposure
time

Experiment: Range indicator

Default: d, = —— A
ange . Z = o .NaA
- . 24 - At the bottom in the tab Dimensions
Step Size .2 Flne:-O'S ’ dZ g . .
. - Tick the range indicator
Medium: 2 - d,

- Overilluminated pixels will turn red
Coarse: 4 - d,

Dimensions - *

© Autofocus ROI

AF (o] =K N
Find Focus et Exposure Live Continuous

4 This will be the “contrast” method. Intensity method is useful on spinning disk systems.

5 Low signal is useful when your sample covers only a small area (e.g. beads), or is noisy
D vanhecke \ Adolphe Merkle Institute

Use relative range (assuming you have set oom | PR ( STR[™ o Ao - S ats
the focus before through the ocular) sty

Navigator + Interpolation

T .
Channels

Press: “Find focus”, and check with “Live”

» Range Indicator

Quick Color Setup 7 .

D vanhecke \ Adolphe Merkle Institute
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