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Demonstration: Setup CO2 control

Prerequisites: Universal rules
Brightfield source properly set
One fluorescence channel setup properly Rule 1: don't touch a control if you are not sure of the

Setup CO2 for live cell imaging outcome of that action

CO2 is delivered by the bottle in the corner. Follow these instructions to produce a 5% Rule 2: never, ever force anythmg beyond flnger Strength

atmosphere in the heated insert chamber.

Rule 3: if in doubt ask for help

Manometer valve

Pressure valve

Main(bottle) valve

CO2 line switch

The output pressure should be between 1 and 2 bar. This is set by the pressure valve
and does not need to be adjusted.
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mode is especially useful for capturing ultra-fast events or when you need to maximize Locations

the temporal resolution of your acquisition. The exposure time settings in your setup

are no longer relevant: the camera will just grab frames and send them to the PC. The The instruments can be found here:

limiting factor is the chip readout rate, not the transfer rate but.

e Laser scanning microscope (room C0141)
Repeat! Be careful: you will now record really enormous data in very, very short time

Experiment: set up camera streaming
A

- Provided you have set up EIIEElN

As above As Long as Possible = o = :

- Tick: “Use burst Mode if  [lelEl L =

possible” o Use Camera Streaming if Possible X
¥ Use Burst Mode if Possible \

To reach higher speeds, — i

you need to crop the readout area of the chip (the transfer rate is no longer the limiting ; :

factor): = ,

- Find the “Acquisition mode” window and unfold the Acquisition ROI tab

(ICJITeEseI

- Reduce the Size. Ideally are Dakaetliiel

Powers of 2 (1024, 512, 256, Maximize Center
128, 64). The ROI (in blue)

Size o
Does not need to be square
256 |+ x 256 |+

ETAGEQ

([IITEESEALICE

(rectangular is also OK)

ETAGE -1

Offset
- Readout is vertical,

meaning that Portrait
rectangles will be

Refresh Overview

Faster than landscape

Demonstration: Z stacks
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Demonstration: Time series and last slice along the axial axis

Slices
The number of steps along the axial
axis, i.e. the number of images you

Prerequisites:
Brightfield source is properly set
One fluorescence channel is setup properly

will end up with

Set up video recording with one or multiple fluorescence or transmitted light sources

Interval
The system can provide video speeds up to 100 frames per second in full chip readout The distance between adjacent slices
(2048 x 2048 px) and more than 1000 of frames per second when cropping the chip. Along the axial axis. Use the Optimal

button to apply the Nyquist criterion.

1. Full chip time lapse recording

Start Auto configuration
This is the situation where frame speed is not key, you will end up with about 1 image finds the Range based on the software
per second, irrelevant of the exposure time settings. autofocus.

Experiment

. . . . @ Time Series + Show All  [#
The setup is fairly simple. Assuming

Duration 0 Cycles '~

the time per image is set by your

. . As Long as Possible
setup (in the Channels window). J

Interval [ 0.0

1. Define: Use Camera Streaming if Possible

- the number of cycles (or infinite)

- The interval between two cycles L

2. Click “start experiment” to start g 2:: Next Time Slice
the time lapse O Stop

© Pause Begin
You can semi-program starts, © Pause Fnd

stops, pauses, loops (in switches, ...). IRARESECRLLE
© Set Mark
We do not have an Input/Output © e
card installed, so external triggers are — with the current setup — not possible.
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Demonstration: Stitching a recorded tile region

Prerequisites:
Tile region recorded

Post processing allows for stitching the pieces together into 1 image

The stitching is based on mechanical movements of the stage, which are precise up to
around 1 um. the 5-10% overlap is key here. If there is no overlap between the tiles, a
proper stitching will not be achieved.

Experiment: Software-based correction of small mismatches of the tiles

- Move to the tab “Processing”

Processing

Method
- Under Method, search for “stitching” Recently used

(it usually features in the recently used list) Stitching
Movie Export
OME TIFF-Export

Unless you know exactly what you are doing, Image Expart

use the default parameters: Deconvolution (defauts)
- inplace Search [stitching
- Edge detector yes

- 5% overlap

- 10% maximal shift

- Compared Optimised

- Best global optimiser

Stitching

Z-Stack Alignment
Sharpen

Smooth

Time Series

Utilities.

Export/Import

Convert TXM Files to CZ1

Press Apply (at the top)

Positions Represents positions in the stage view (yellow +)

+
+
_|_
. Position array
Local support

Represents the position arrays in the stage view
Yellow dot with circle

Global support  White dot with circle
point

D vanhecke \ Adolphe Merkle Institute

1. Tile regions

Open the Tile regions in the Tiles window. The list will display all tile regions (TL)
currently active (currently none).

© Tile Regions Use the joystick to move to a position

DI R— 7 7 m and add the position by pressing F9. The

There are no tile regions defined. Use the F9 key or the tile region will be a reCtangU|ar form

Advanced Tile viewer to define new tile regions.

with the current field of view at its
center. The number of images (tiles) can
be changed by altering the width and

Verify Tile Regions

heigth of the region (see below).

Properties Tile Regions: No selection

Name
Category can be altered by double LMB
X

Categories

‘ can be created and assigned

Width Height

Width & Height
will affect the number of tiles to be scanned for the tile region.

D vanhecke \ Adolphe Merkle Institute
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Demonstration: Tile scan viewer using focus surface defined in tiles setup

Prerequisites:
Tile region defined

Support points allow to adjust the focus over your tile scan

Experiment: Focus strategy with support points

 Focus Strategy « Show Al (@

- In the Tile region list or in the viewer,

select the relevant Tile region (one must be |kt

Selected ) . Optimize this focus strategy

. . . Use Z Values/ Focus Surface defined in Tiles Setup
- Move down in the tiles window to the

Focus Surface and Support pOintS (HOW to Initial Definition for Z Values/ Focus Surface
. . By Tiles Setup

place the support points was detailed
above) © 7 Values/ Focus Surface
’ Global (Carrier based)

Local (per Region/Position)

- In the window Focus strategy, select
“Use Z values/Focus surface defined in
tile setup”.

Adapt Z Values/ Focus Surface

© Reference Channel and Offsets
Name

Bright
- Choose between your own local focus o

points (yellow dots) or - if a carrier is
Set as Reference Channel

specified — global support points of the
carrier.

Note: click “Optimise this focus strategy” for an extensive wizard to fine-tune your
strategy. The detailed explanation of this wizard is beyond the scope of this manual.

With all support points verified, start the recording by clicking “start experiment”

D vanhecke \ Adolphe Merkle Institute

Click “select” to get the graphical overview of the sample carriers.

Select Template

ZEISS Templates
76 x 26 mm - 15 mm Circle
76 x 26 mm - 20 mm Circle
76 x 26 mm - 20 x 20 mm Cover Slip
76 x 26 mm - 50 x 20 mm Cover Slip - Ce..
76 x 26 mm - 50 x 20 mm Cover Slip
Argolight Argo-HM
Argolight Argo-SIM
Chamber 4x - 58 x 26 mm
Chamber 8x - 58 x 26 mm
Multichamber 12
Multichamber 1536
Multichamber 384
Multichamber 96
Multislide 2
Multislide 8
Multiwell 12
Multiwell 1536
Multiwell 24
Multiwell 384
Multiwell 48

: #~ To add or edit global support points open the editor window.

Experiment: Calibrate the sample carrier
- Press Calibrate. The workspace changes into a four step wizard.
Step 1: select the 10X lens. Click next.
Step 2: select the illumination. Typically, Transmitted light will be the choice.

Step 3: calibrate the stage.

Edit or create carriers
Click the button next to Select...

D vanhecke \ Adolphe Merkle Institute



aansul BB Bydiopy | axydyueaq

(4@Mm3IA S3|11 33 Ul pasn) mojaq a3Ss

dn1as sa|I1 9y} U] PaUIAP 3JBHINS SNJ04 / SAN[BAZ S °€

wawLadq pels o

- S9UAS AwI)
S2IL0E SIL A
= WEIS7

|BLILIEL|3 BDUB.IB}BH Se 19§
146ug
8954V

- 8TV

S)35J0) pue [puuRY) SdUBIRISY @

T L fengieedey 5
s9flL ~

suoibay a1 g8

uomsinboy abew| yum paziuoiyduis

yadxy piepue)s
fouanbaiy pue suonnaday Juaaj uoneziiqels @
“pasoub are dmas sajl) Aq pauyap senea 7 @

SN20JOINY/ S1eMos

aansul BB Bydiopy | axydyueaq

(49358Y)

Ajjeoirewolne sjuiod juoddns jo Aease ue 3dode|d :sjujod poddns aidiyinw ppy -
(z ur se8ueyd Auew yum Aydea3odoy wopues AIdSA 10 papusIWIWOIB)

Ajlenuew auo-Ag-auo sjujod 1oddns aoe|d :swlod poddns 9j8uls ppy -

:sayoeoudde omy ale auay] (pIp

noA }1 ‘asoyd noA Jariied ayy Aq paulyap) siuiod poddns [eqo|3 pue (noA Ag pauiap)
sjutod oddns |edo| aJe a43y] 9|dwes JnoA o uolyisod |eIuO0ZII0Y-UOU Y3 40} 1994400
|I!m pue y31ay-7 e sauyap iod Joddns yoe3 ‘pauljap ag 3snw uoi3aJ 3|11 duUO 1Sed| 1y

sjyujod poddns pue 22e4ns sNJ04

(T4 + 741D 40) "'sauauo) < djpy ul ,andojelp Ja1ued ajdwes 1pa,, 10J Yydueas
‘lenuew siy3 Jo 2dods 3y} puoAaq si |00} }pa J3141ed 3y} JO uoljeue|dxa pajielap v

[paued
Buppi) Aq ppy - 3% SI0d €

Apo u
anquislq + 2 [ 2 suunpey U104 20UBIRY

su104 pioddng ainquisia

z Japiog 01 dueysiq

. 98612 SS9y Y9ZeES © ealy Jauiejuo)
98612 veEsly  TEILOF ©

X 98612 vE6LY  £600/2 O 191U 0 JoYua) A 3ueisiq

sjuiod poddns papajes jo sansadoiq Jo1ua) 0} JajuaD) X 92uesia
sui0d Hoddns [eqojy © Wb
WPIM

smoy

suwnjo?y

a|buepay adAy

JBUIRIUOD

Wby
WPIm
2215
Kiobajyery
awey

1aquieyd p unN



Demonstration: Focus strategy

Prerequisites:
Tile region defined

Add single support Point
will save the current position (or the centre of the Tile) as a support point, which you

can Z-define using the Verify button.

Support points may not be needed for flat or small tile regions

1. Without a focus strategy

In the focus strategy, select None. Z values by the tile setup will be ignored

 Focus Strategy + Show All &

Focus Strategy Wizard

None

i Zvalues defined by Tiles Setup are ignored.

© Reference Channel and Offsets

Bright
DAPI

Set as Reference Channel

2. With Software autofocus

This will use the autofocus as defined in the autofocus window. Can be set for every
Tile, or every Tile region (and then, where within this tile).

D vanhecke \ Adolphe Merkle Institute

Experiment: Add single support points (manual)
- Move to a position on your tile scan (LMB double click).
- Make sure the tile region is elected (LMB on tile region)
- Click current position in Tiles > Foxus Surface and Support points

- Repeat for several points in your tile region.

- Under the support points list: verify support points.
Click Use AF to Verify the remaining. (autofocus will cycle through all points and focus
them)

Support Points of Selected Tile Region: TR1

( ( 7 Z (pm)
-1487.3 pm 2289.5 pm
-1073.5 pm -1009.0 pm 2289.5 pm
-3227.5 pm -1459.0 pm 2289.5 pm
-3410.3 pm -3071.8 pm 2289.5 pm
-2137.3 pm -1632.5 pm 2289.5 pm

5 Points

%z

22834
2278.5
2285.8
2290.7

Miwv vowvown
- =R -}
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There are 4 ways to define tile regions:

o Left: Predefined size
e Middle: contour drawing
e Right:Marker positions

1. Set up tile regions from a predefined size

Use a rectangular or round predefined size, set as # tiles or in size.

Add Tile Region
Add Tile Region Tiles Size Diameter 9

Tiles Size Diameter  5447.3 ym v

L Keep Tool T EREE

Then click “Add region”. An entry appears in the tile region list.

v

Experiment: Automatic support points with Onion skin

Density: 5% means that 5% of the tiles will be used for focusing LEUEEREeIEIE NS

Density 509 =
Margin: how many images from the edge the focus will be done [YESSEESICRVEEETE =

Max: limits the number of focus points for very large sets

Click verify to set the focus points of all support points (or not, then just proceed, but
no focus will be performed)

2. Set up tile regions by drawing a contour

Pick a drawing setting and draw a region.

Note: use RMB to close the free contour drawing

D vanhecke \ Adolphe Merkle Institute

Verify
See above. Sets the Z-height of each support point

Properties of support points
Set current X/Y/Z: set the current xyz position of the selected support point

Set current Z: set the current z position of the selected support point

Interpolation Degree:
Sets the mathematics used to interpolate the Z-heights between the support points

Add multiple support points (automated)

For the automatic placement, two options are possible: generic and onion skin
D vanhecke \ Adolphe Merkle Institute
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