Zeiss LSM 510 META - Guided Tour

Confocal microscopy
Zeiss LSM 510 and Zeiss LSM 510 META

Visualisation of biological structures in 3D

Carl Zeiss - Training Application and Support Center
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Confocal Principle

Bl S— “'t||i| J
Signals from above _ 1 l
and below the plane ol $ ==
of focus fall outside N 1
the pinhole and are =
blocked .7
Focal Plane -n}-:---

Detector

Confocal
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Beamsplitter

Scanning
mirrors

Ohjective

Specimen

Only signals from
plane of focus pass
the pinhole and are
detected - producing
a “optical section”

Carl Zeiss - Training Application and Support Center



Zeiss LSM 510 META - Guided Tour

Upright Zeiss LSM 510 confocal microscope

LSM 510 scan head
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Inverted Zeiss LSM 510 confocal microscope

LSM 510 scan head
in base port position

Carl Zeiss - Training Application and Support Center
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Upright Zeiss LSM 510 META confocal microscope

LS 510 META

LSM 510 META
scan head
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Inverted Zeiss LSM 510 META confocal microscope

L5M 510 META

LSM 510 META
scan head

Carl Zeiss - Training Application and Support Center



Zeiss LSM 510 META - Guided Tour

Contents

« Starting the Zeiss LSM 510 microscope, software and laser
Selecting an objective and focusing the microscope

 Selecting an objective and focusing the microscope

» Configuring the laser scanning and detection for confocal image
acquisition

» Acquiring a Z- and Time - Series

« Data storage

Descriptions also include the LSM 510 META
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Contents

« Starting the Zeiss LSM 510 microscope, software and laser
Selecting an objective and focusing the microscope

Descriptions also include the LSM 510 META
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Start the Zeiss LSM 510 Confocal Microscope

1) First switch on the mercury lamp —

2) Turn on the remote control switch

3) Wait for the computer to boot up
and Login by simultaneously
pressing the Ctrl, Alt and Delete
keys

Carl Zeiss - Training Application and Support Center



Zeiss LSM 310 META -

Guided Tour

Starting the LSM 510 software

s
L5M 510

1) Double click the
LSM 510 icon

2) Select “Scan New
Images”

3 ) S e | eCt “Sta rt /@ Copyright Carl Zeiss 1996-2002

Expert Mode”

Bismechbozrd

Carl Zeiss

Laser Scanning Microscope LSM 510

“Wersion 3.2

Scan New Images

[=]
]

Use Existing Images

@ Start Routine Mode

Start Expert Mode

Portions @ Copyright 1996, Microsoft Corporation. Al rights reserved.

Exit

Carl Zeiss - Training Application and Support Center
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Creating a database for acquired images

T5ILSM 510 - Expert Mode [x]

File Acquire Process 3D View Macro Option:  Window  Help
5 7 Lo
% Options ﬁ I airtain
t

+:

% Frocess

3D View % Macro
H & 2 ¢ 1

Save Savehs |mpart E =port b ulti Prirtk E sit

1) In the main menu File select New database

2) Select drive C or D: from pull down menu
3) Create a new directory if needed

Create Hew Datab ize Create New Database

Create in M}\Computer == Create in I@ 0]
D o} = e
=3 3% Floppy ﬁ ompLter — i
6o (O] 3 3 Floppy (] Peter
2 (D] &2 d Recycler
=1 R emovabl i@ (D) teress
(F:) =3 Removable Disk [E:) = users
[G:) 2= 1F)
@ [G:] 4

File name: I Create

| File name: I Create |
Create twpe IDatabaseFiIes [*.mdb] j Cancel | Create tvpe IDatabaseFiIes [*.mdb] j Cancel |

Carl Zeiss - Training Application and Support Center 11
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1) Select Acquire

THILSM 510 - Cxpert Mode

Turning on the lasers

Eile Acquire P A0 Yiew Macro Option:  Window  Help
@ i;( B . i - 3 : . ﬁ —
<= o = A
& é £ /E D Ez =\ ='_—'ﬁ <& | T E
Laser Micro Config Scan EditROl | TimeSeries| EditBleach|  Stage WIS T LSH
Xl
2) Select Laser
) Lazer Unit I W avelength I Power | Llose
Enterprize 351, 364 nm
. . Argondsd 458, 477, 488, 514 nm
3) Switch required
laser/s to Standby \
4) When status is ""5‘:”""“
) awirnurn Power; i o]
Ready’ C“Ck On Wwavelength: 458 477 4 O
Statuz: Warming up —
5) Set Output [%] so that Tu"'b:‘“‘tum_ 2oa |_§tandby
the tube current is ' —
between 5.5and 6.5A || P o > | )|
Carl Zeiss - Training Application and Support Center 12
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Change between direct observation and laser scanning

Upright Microscopes: Axioplan ‘! s

2 imaging and Axioskop 2 FS

For direct observation of
transmitted light and
fluorescence:

Set slider to “VIS” (push it in)

For laser scanning image
acquisition:

Set slider to “LSM”
(pull slider out)

Carl Zeiss - Training Application and Support Center 13
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Change between direct observation and laser scanning

Inverted Microscope: Axiovert 200 M

Toggle between Vis and LSM button in main menu, automatic switching
between direct observation and laser scanning (no slider)

/

& | =

Y15 TV L5

Carl Zeiss - Training Application and Support Center
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Contents

 Selecting an objective and focusing the microscope

Descriptions also include the LSM 510 META

Carl Zeiss - Training Application and Support Center
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Selecting an objective and focusing the microscope

T& LSM 510 - Expert Mode & Microscope Control x|
File Acquire Process 3D Wiew Macro Opbions  Maintain  Window  Ec Microscope Settings
; : Close
@ File I 7% Acquire i i Frocess a GFF - Apply | Stare |Delele| Azzign Buthon |
....................................... e o o o .
P N =] J Ll
Aldg =\ 4le @ |~ —
Lazer Pdicro Config Scan Edit ROl | TimeSeries| Ed ;
k. . . / Condensor Tranzmitted Light
1) Select Micro (Main menu: Acquire)
(For Axioskop 2 FS these settings have t / D(] | ®|
be adJUSted manua”y) | Aperture 00529 O 0o
2) Microscope settings can be stored E' 31401
and up to 8 buttons assigned for fast v == Reflocted Light
retrieval and adjustment % FlarHeofliar 10:/0.3
E % Plan-Meofluar 20:/0.5 ®|
% Plan-Meofluar 40:/0.75
3) ObJeCtlve Iens can be SeleCted from E Plan-&pochromat 63x41.4 Ol
a pull down menu by clicking onto the %
. . Plan-Mecfluar 100:/1.3 Oil
Objective button
% Achroplan 1007, 0%
Carl Zeiss - Training Application and Support Center 16
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Focusing the microscope in fluorescence mode
T Microscope Contro

File Acguire Process 30 Wiew Macro Options  Mainkain  Window — Edit

Microscope Settings
N Y = b _ Bz
File % Arcquire | — Process Er 3D Im Apply | Store: |Delete| Assigh Button |
DAPI FITC TRITC il Less
Fa il 4 =
& é A /g @ E@ E | il run fum el
Lazer bicro Config Sian Edit ROl | TimeSeriez| Editl
Tranzmitted Light
Click onto Reflected Light to open
the shutter of the HBO lamp ®[
\ L ofF oo

Dbjective
roplan IR 40:/0.8 W

Reflected Light
Fluorescence is observed by

selecting the appropriate filter set /

in the pull down menu of Reflector

0 |2
NRARRD

Carl Zeiss - Training Application and Support Center
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Focusing the microscope in transmitted mode

& LSM 510 - Expert Mode T Microscope Control

File Acquire Process 30 View Macro Oplions  Maintain  Window

E

Microscope Settings

@ File I 7% Aoquire i >=< Process 3 Im Appl_l,ll Store |Delete| A:3zign Buttan | e
e : i DAPI FITE TRITE nn Lee
& é A /g @ F.E_@ | il i kil il
Lazer fdicro Config Scan Edit ROl | TimeSernez| E
Transmitted Light
Click onto Transmitted Light / ®
and move the slider to set . - _— —>
Ve
the intensity of the HAL 2
illumination —p 4 r M8 cese |

Use no reflector cube in the

I On 3200 K

MNaone Qg

reflector turret, chose None —

Tube Lens
Lenz LSM

0

Carl Zeiss - Training Application and Support Center
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Contents

» Configuring the laser scanning and detection for confocal image
acquisition

Descriptions also include the LSM 510 META
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Choosing the configuration

SINGLE TRACK MULTI TRACK
| |
Use for single, double and Use for double or

triple labelling triple labelling

Simultaneous scanning Sequential scanning, line by
only line or frame by frame

ADVANTAGES ADVANTAGES
Faster image When one track is active, only
acquisition one detector and one laser is

switched on. This dramatically
reduces crosstalk.

Cross talk between Slower image acquisition
channels

Carl Zeiss - Training Application and Support Center
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Configuration of the filters and storage of the track configurations
SINGLE TRACK - lasers scan simultaneously

P |
™

Config Channel Mode Lambda Mode Online Fingerprinting

& [Configuration Control

4b) The Config button
opens the pull down menu

Close

f *ingle Track hulti Track Ratio .]:I tO |Oad/St0re TraCk
1) Select Conﬁg in the F.eam Path and Channel Assignment Spectia Conﬁgurations
) / T
AchIre menu Descanned MNon Descanned [Carmera *

Lazerline
.I:”:":":":”:":‘ .]:. T& | Track Configurations
MO _Ghs

2) Select Single Track platezl s meou [ [
Config

I BF 435485 -
[#_Ch2 FITC/Rhod
48) Select the I LP 560 it elow
S wiss [ LA ] —
appropriate filters and = m YFF
. Irrar - E .t. t.
activate the Channels s /) [\ Eciain TR — -
Power
wore /] | Comm [0 e
= LI M a4 (183 (- [ » @
4c) Transmitted light image | . == . om0 b o L&
can also be generated. —P; o Fasm|[s I F——— e —
Transmission channel is \ st [ 01 _|_|‘I o Mo
usually set to white colour. & e Tl Y o

3) Click Excitation to select
the laser and attenuation

Carl Zeiss - Training Application and Support Center
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Applying a stored configuration and checking the settings

& | Track Configurations e x|

Store / Apply Configuration

LClose

Corfigurations: | IS e o SR S1gtar

Store | ﬁﬁpl_l,l | Delete |

/
5) Chose a configuration in the
Track Configuration menu.

If you select Store by mistake, software
will ask you, if you want to overwrite the
configuration. ANSWER NO!

Each new login loads a predefined set of
correct configurations.

Select Apply T Detection Spectra & Laser Lines DAPL/GFP/Rh d |
6) To check for correct i e
settings, click the Spectra . e
button 5/
The Spectra button
I opens a window to ad
display the activated 7
Spectra laser lines for excitation /
(colored vertical lines)
and channels (colored 0 - - .
horizontal bars) i
Carl Zeiss - Training Application and Support Center 22



Zeiss LSM 510 META - Guided Tour

Multi Track Configuration

5 \Configuration Control x

ChamelMode  LombdaMose | OnlneFingepinting | ____— 1) Select Multi Track for

N Ty a ] sequential scanning
Sects _
= 2) Select Config

Switch tracks after each Line I Frame  Frame Fast |

ame | annels | ight [nm | Ll
e =
[ Cy3 Ch3 543 ﬂ
e - = 3) Select a stored track from the
Add Trackl Femaove | Storedpply Single Tra - Config pu” down menu, CIiCk on App/y
[ Beam Path and Channel Assignment ]
(7] Wisrn Besam & Channel Mode Configurations
EEEEEEEE —— Stare / Apply Configuration .
i mld l  f =
Plate Z & Fiber Out Stare | Apply | Delete |
| |:| BP 500-550 1
DN - Che
wesvs [ [A] [ {7 - - This button stores only the
wr Al o highlighted single track or applies
V/488/543/633 Z Ecelislion .
- = a single track.
NoneZ |:| ~ i
Maone
Specimen -
|_ChD

23
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Cy5-Cy3-FITC Multi Track

Three laser lines and channels activated sequentially

Excitation Detection
| Excitation | OooOooCd
Line active  Transmission [%] Lazer .EES.
Power e MOrCrrrrrr
osgm (01 4 || @ . _
r o [55 4" | Ve 633 nm, us|ng Plate Z % Fiber Out
I Bldnm | 03 M—ﬂ o - the META |:| BPE00SS0 [
s [0 4 = »| @ . i N _cthe |
[oe : detector in
P 6 (514 (] [ b o . Z z” |:| LP 560 %
oegem [0 4 | @ Channe| mode — [ Ch3 |
HFT -
| Excitation | ¥/488/543/633 Z &E“C“a"m
Line active  Transmizsion [3%] PLaser I -
awern -
osgm (01 4 || @ blose Hene Z |:| [ Ch
s [01 4 = | @ 543 nm Nene
 smm [01 4 = »| @ LP 560 -
5 | 56 4 — e e N z Z| |:| Fr_Ch3 |
: 14 1L} NFT 545
F z:z o T%J— i : B3I z &E“Citatim
nm I N | | oo -
encitation v |/ b—==
Line active  Transmission [%] PLaser Mone
OWeEr
g [01 4 F———— | @ Close BP 500550 [
P o4 [ 3 4 | @ 488 nm |:| I _ Ch2
[ A0l
b = e 7] 1) 17
nm N
) NFT 545
||: B33 nm I 01 ?_I— ﬂ : \,","488;"543;"%;-; Z &Excitation
gaomm [ 01 4| q 1= | =

Carl Zeiss - Training Application and Support Center
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Setting the parameters for scanning

T5!LSM 510 - Expert Mode

File Acquire Process 30 Wiew Macro

e
JAN

Lazer

hicro

1) Select Scan

2) Select Mode

Cptions  Maintain  Window Edit UI Help

d & Scan Control

Mode Channelz

£ Settings

./Spl:‘t‘ o LineI ——Frame

U=ze
R3]

@ Stan:i

Objective Lens, Image Size & Line Step Factor

3) Select the Frame Size as predefined —
number of pixels or enter your own

values (e.g 300 x 600). Use Optimal for/'_

calculation of appropriate number of
pixels depending on N.A. and A.

The number of pixels influences the
image resolution!

Objective | Plan-4pochromat B3x/1.4 Ol |
Frame Sza g 128 | 256 |78i37 1024 | 2048 |
Dptimall ¥ | 512 ¥ | 512 LineStep [1 ]

Scan Speed IEI jl

Fixel Time: 1.60 ps

Drata Depth o Bit | I 12 Bit
Scah Direction I —p p |

] s

Scan Time: 2.95 zec

Pixel Depth, Scan Direction & Scan Average

tMode ILine 'I
kethod IMean vI
Murmber I 1 "I

Carl Zeiss - Training Application and Support Center
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Setting the parameters for scanning

T5LSM 510 - Expert Mode
File Acquire Process 30 YWiew Macro

e

A g |-
™
Lazer bdicro Config

/g Mode Channhels £ Settings

Qptions  Maintain  indow  Edit U Help

& Scan Control

lze| &= i
@ R Stack

Note: When using a

Scan
*  Spot| =——— Line| ——Frame

Objective Lens, Image Size & Line Step Factor

Axioskop 2 FS, indicate Objective | Planpochromat 63¢/1.4 Oi |

the Objective that is in

use in the Scan Control

window. This ensures

correct calculation of __~

pinhole, z-stack
optimization etc.

R 1o2e | ooosg |

2 v | 512 LineStep [ 1 =]

Frame Size 128

Optirnal

Scan Speed IT j I _i ﬂﬂl

Fizel Time: 1.60 ps Scan Time: 295 zec

Pizel Depth, Scan Direction & Scan Average
Data Depth g Bit | I 12 Bit Mode | Line
Method | Mean
scan Direchion I — p | Mumber |1

I

Carl Zeiss - Training Application and Support Center
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Adjusting the scan speed

5 'Scan Control x|
Mode Channels £ Sethings Clase
#  Zpot| = Line | ——Frame tse -
R Stan:k

m_j Adjust the scan speed - a
T higher speed with averaging

Objective | Plarvpochiomat 53x/1.4 Oil MRS res_ults |n. the best signal to
_~ noise ratio. Scan speed 8

Objective Lens, Image Size & Line Step Factor

) Fird
Frame Size 128 | 25 |75 1024 | 2048 | usually produces good results.
opimal | % [ 512 ¥ [ 512 LineStep [1 3 Use 6 or 7 for superior images.

Faszt =

Scan Speed ITjI _i ﬂﬂl ﬁ

Pizel Time: 160 pz Scan Time: 295 zec _Single

Pixel Depth, Scan Direction & Scan Average @

Stop
Data Depth 2 Bit | I 12 Bit Mode [ Line ~]

tethod IMean "I E
Scan Direction I — p | M urnber I'I "I Cant

Carl Zeiss - Training Application and Support Center
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Choosing the Dynamic Range (8/12 Bit per pixel)

& 'Scan Control x|
tode Chanmnels Z Settings Clase
. =g
™ — —

Spm‘ L'nel Frame ROl - Stack W—J
Objective Lens, Image Size & Line Step Factor B
Objective | Plar-pockromat 63¢/1.4 Oi = HD
Frame Size 128 | 286 |85 toea | 20es | L _Fid

Cptimal |

S FE

512

Line Step I vI @

Scan Speed I 9 j I

Fixel Time: 1.60 psz

Data Depth

Scan Direction I p

Pizel Depth, Scan Direction & Sca% Average

L]

Scan Time;

tode ILine vI
b ethod IMean vI
M urnber I 1 vI

Select the dynamic range - 8
bit will give 256 gray levels,
12 Bit will give 4096 levels.
Photoshop 5 will import 12
and 16 Bit images.

Publication quality images
should be acquired using
12 Bit.

12 Bit is also recommended
when doing quantitative
measurements or when
imaging low fluorescence
intensities.

Carl Zeiss - Training Application and Support Center
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Channel Settings - Adjusting the Pinhole

T Scan Control x|
Mode Chanrels £ Settings Close
=
- == 8
Channel Settings B
Channels - {}O
Find 4’\"
Fazt :r

Optical shce < 0.8 pm

Finhole [o7s 4| F— »

1 | Max Single ‘
Pinhole @ = 1.01 &iry Units / \
Stop!

I

Detector Gain I A73 47
Amplfier Offset 0029 4| T

[

[xivi~

il e 1 4

ol

Cant.

N . .
Pinhole size
=1 Airy unit /

Set pinhole size to 1 Airy unit for best compromise between depth discrimination and efficiency.

Pinhole adjustment changes the “Optical slice”.

When collecting multi channel images, adjust the pinholes so that each channel has the same

“Optical Slice”.

This is important for colocalization studies.

Carl Zeiss - Training Application and Support Center

29



Zeiss LSM 510 META - Guided Tour

5 Image Acquisition

B Unnamed16 = - AIM
Stack EE
ew

1) Find opens new image  ——p

window and automatically pre-
?? adjusts detector sensitivity
F?;‘\ 2) Select Fast XY for continuous
fast scanning - useful for
{1 [ Mex] |_Sige finding and changing the focus
iy Uitz
s @i 3) Single records a single image
»
= ﬂ ﬁ 4) Stop blanks the laser beam
and stops the scanning mirrors
I
. 5) Select Cont. for continuous
— ﬂ : scanning with selected scan speed iz, v, s fen e s sy Zoam 1. Pt No Pt
— ﬂ @
— ﬂ @

Carl Zeiss - Training Application and Support Center 30
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Minimal Pixel Size determined by Nyquist Sampling

Magnification NA Pixel size
5 0.15 1.03 ym
10 0.3 0.51 pym
20 05 0.31 pym
40 1.3 (oil) 0.12 ym
63 1.4 (oil) 0.11 um
100 1.4 (oil) 0.11 ym

£ Unnamed16 = - AlM

© ScanMode . Flane
\SmhnH #:0.29 pm
v 0.29 pm
| Stack Size # 146.2 pm
v 1462 pm
Scan Zoom ; 1.0
Objective : Flar-&pochromat 63«44 0il Ph3

Values are for scan zoom = 1.0

Adjusting the field size (“XY”) to 56 ym with
the 63x lens, would produce a pixel size of
0.1 um

Brightness of image = Magnification?/NA?2

Field size can be adjusted by changing the objective magnification, or by optical zooming. Changing
from 63 x to 100 x will reduce the field size, but will also reduce the amount of light available.

Carl Zeiss - Training Application and Support Center
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Optical Zooming

The level of zoom can be
changed either by using the
Zoom, Rotation & Offset
control in Mode menu of the
Scan Control, or by selecting
Crop in the image menu.

7= |
=
Scan Mode
|
zem [z A— ——— 3 1|
Fatation J J— J
/
i <] v
H OB
T Reset
Oiffzet 0.00 prm
Offzet - 0.00 prm

The image can also be
rotated by selecting and
dragging the bars

£ Unnamed16 = - AlM

Chat

re.

Zoom

Sielect | Displas

N\

Overlay

iy

Contr

@&

Palette

;Head_l,l, 512 %512 . 1 channel , 8 bit . Faw image data . Display Zoom : 1, Palette :

Carl Zeiss - Training Application and Support Center
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Selecting gain and offset — Choosing a lookup table

1) Select Palette
£ Biocytin tracing Mouse dentate gyrus - AIM 2) Se | ec t Ra N g e I n d ICa tO r

Sty

Color Palette

Color Palet e List

Mo Palette

L[]

Glow Scale
Fiainbow
Rainbow2 Aodd b

Edit
Bemowe

Import
—_ S e
Famp PolyLine Spline
Ready, 1024 » 1024 1 channel . 8 bit . Baw image data . Display Zoom : 1/2 | Palette : Range Indicator
Red = Saturation (maximum)

Blue = Zero (minimum)

Carl Zeiss - Training Application and Support Center 33
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Scan Control — Setting Gain and Offset

Detector gain determines the
sensitivity of the detector by
setting the maximum limit

Amplifier Offset determines the
minimum intensity limit

Amplifier Gain determines
signal amplification

’ﬂ, Amplifier Gain

Pinhole [o7s o | »| 1 |mas

Optical zlice < 0.8 pm Pinhole @ = 1.01 &inp Units

Detector G ain I 573 jl _i ﬂ
Amplier Offset [ 0,029 4[| |
[ 1 4 2

<— Gain

&— Saturation at the maximum

) Saturation at the minimum
— increase Amplifier Offset

4= Gain set correctly

4& Offset set correctly

— reduce Detector Gain

JU\

Amplifier Gain increases the
whole signal, and the Amplifier
Offset will need to be decreased.

¥ Offset

Carl Zeiss - Training Application and Support Center
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Saturation of Signal Intensity with Laser Power

250

200

150

Signal Intensity

100

50

Photobleaching is linear!

2% 4% 6% 8%
Argon laser 488 nm % transmission

Laser transmission should not be set higher than the saturation level.

* Fluorophore saturates
at 6% laser
transmission

* Photobleaching is
linear

Carl Zeiss - Training Application and Support Center
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1) Set Pinhole to 1 Airy unit

Adjusting the Laser Intensity

Finde T 0T ———p | | Ma] Single
2) Set Detector Gain hlgh Optical sice < 0.8 pm Pinhole @ = 1.01 Airy Urits @
3) When the image is saturated, reduce o l_';f;j > Jj ﬂ P
AOTF transmission in the Excitation amplterGan | 1 4| | O =
panel to reduce the intensity of the laser \ll_
light at the specimen \&\
S mm [0 o T e
Firi Wj I_J— ﬂ @
LEEB ™ 458mm < e
oggem [ 3 4| [ » @
s [01 4 T » @
s [6723 | [ b @
image with
saturated
p iXe I S Feady,512%512 .1 channel . 8 bit , Raw image data . Display Zoom: 1, Palette
Carl Zeiss - Training Application and Support Center 36
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Adjusting Gain and Offset

1) Increase the Amplifier Offset
until all blue pixels disappear, and
then make it slightly positive.

2) Reduce the Detector Gain until
the red pixels oply just disappear.

Finhole [wr3 4| | »| 1 | Ma Single

Optical slice < 0.8 um Pinkole B = 1.01 &iry Urits @
Detectar Gain I 1067 j I J_ ﬂ e
Amplfier Dffset [ 0023 4] 1 | E
amplfierGain | 1 4 ] Cont

Both Detector Gain and Amplifier
Offset satura

|F|eady, 512512, 1 channel , 8 bit

= Unnamcdds *-AlM.

X

gain and
offset not
correct

Carl Zeiss - Training Application and Support Center

Finhale IEERK | ETm——y
Optical glce < 0.8 pm
Detector Gain I 1067 j I J_ ﬂ g?fin taﬂd
' i offse
Amplfier Offset [-0029 4] 1 | correct
[
amplifier Gain I 1 1| | ]
2 no blue
no red
37
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Adjusting the Laser, Gain and Offset using a Multi Track Configuration

Each channel is selected independently by
clicking on the colour button indicating the
channel i.e. Ch2-T1 (Channel 2, Track 1).
The laser power and all other parameters
are optimised as described in the previous
slides for each selected channel.

For accurate colocalisation, adjust
each Pinhole so that each channel
has the same Optical Slice

T Scan Control

Mode I LChannels

Channels -

—> [n|
o

Detectar Gain I 1107 j
Arplfier Offset [ 0015 4

JAN

Laser

Flom | 01 A

KU

Hanm [183 4|
E: asann [ 01 4| &
v R | W ¢
siann [ 01 4| &
s43mm [673 4| r—

e e i |

To adjust laser, gain or offset for a single track in a multi-track
configuration it is possible to temporarily deactivate the other

tracks in the Configuration control

/= b
®  Spot L\nel —Frame @ EI'I{SC?I Staci| N
Channel Settings e

Finhole: [7e4 o _F— > ;Iﬂl Single

Dptical slice < 06 um Finhole: B = 1.00 Airy Urits @

brplfierGan | 1 4| [ |

Find

J' ﬂ Stop
- |

I Channel Mode Lambda Mode Online Fingerprinting

Cloze

| Single Track I Mutti Track Ratio | .]

List of Tracks Spectra

; ; .

Switch tracks after each Line I Frame Frame Fast | E*
aserling

Mame | Channels | Light [tirn] |U L_

Cya Ch51 633 T
Cy3 Ch3 543
FITC Ch3 433 l

Add Track | Remove Storefpply Single Track | Config

Ao
T |Configuration Control x

Carl Zeiss - Training Application and Support Center
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Setting up Gain and Offset - Multi Track

1) Select Split XY in the Image window

2) In Palette, select Range indicator

3) Select each channel separately under Channels in the Scan control
window and adjust the Laser intensity, Detector Gain, and Amplifier Offset

as described previously.

£ Unnameds * - AIM

!Fleady, 512 ® 512, 3 channels , B bit . Raw image data . Display Zoom: 1/2 , Palette : Mo Palette | Intensity (315,477 Ch2-T1: 34

Select

Feady, 512 % 512, 3 channels . 8 bit , Faw image data , Display Zoom : 1/2 , Palette : | Intensity [357.473] Ch3-T2: 10

Carl Zeiss - Training Application and Support Center
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Line Averaging

Averaging improves the image by
increasing the signal : noise ratio

& Scan Control |

Averaging can be achieved line by line,
Mode Chanrels £ Sethings Close or frame by frame

EI'I!TI)LT lg_l Staci i . .
L m 1) Select Line or Frame under Mode in
— Scan Average within the Mode panel of

#*  Spot| == Line || ——Fraime

Objective Lens, Image Size & Line Step Factor

Objective | Planpochromst 63x/1.4 Oil = the Scan Control window
Frame Size 128 | 26 |85 1024 | onap | i /
opmal | % [ 512 v[ 51z | Lieses [1 =] 2) Select Number for averaging. The
[Speed [Pl more the better for the signal to noise
Seanspeed [ 9 4| 3 e @ ratio (max 16) in this case, each line will
e S S O be scanned 4 times. But: Averaging
Stop increases the exposure time of the

Data Depth 3 Bit | I 12 Bit i
Method | Mean - ﬁ Sample”
scniicin [ = D | e B

[l = I Lire vI
h ethod I Mean - I
Murnber | 1 vI
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Frame Averaging

1) Select Frame 2) Select the Number for averaging - The more the
better for signal to noise ratio (max 16).
Continuous averaging is possible in this mode.

hcan Average

an Average

Mode | Frame \ j
Mode tethod |pean j
M ethod IMean j Murnber -

Mumber I j

Frame averaging helps reduce LS
photobleaching, but does not give quite ET T

such a smooth image. There is also a @
longer delay between each track when Mode [Frame <] Stop

using “Multi Track”. Method [Mean 7] @

Continuous averaging has a Finish button Humber | ontinuous =
which allows the scan currently in progress to
be completed before stopping

Carl Zeiss - Training Application and Support Center
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Collecting an Averaged Image

=

1101 x|

Select Dizplay

o= -
1) Under Scan Average select 2|15

the Number for the average.

Data Depth 2 Bit 12 Bit Mode | Line

—L| Cantr
bethod [ean _L| @& s,
Scan Direction Palette Hista
Number -
1 - Lis,
5 Profile
: | @ | =
16 —
In the Channels panel of the
Scan Control window select —
Single. An averaged image wil! i

be collected.

EFhaacl_l,l, 512 %512, 1 channel , 8 bit . Raw image data , Display Zoom : 1 . Palette i
ﬁ Range |ndlcator Set Fange Indicator
Glow Scale
to No Palette Rairbow

Single gray
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Contents

» Acquiring a Z- and Time - Series

Descriptions also include the LSM 510 META
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Scanning a Z-Series using Mark First/Last

oo 1) Select Z Stack
Mode Channel: Z Settingz f/
- |7_ - I—g S 2) Start scanning using Fast XY or XY cont
*  Soot Ling | ——Frame @ EFLSOBI aacﬁé
@ 3) Keep your eye on the image and move the
StackZ Sk 18.90 ym el focus to the beginning of the Z-Series, then
== Z Slice .
Focus 1900 km Find ,/ select Mark First
Z Sectioning I ark. First/Last Huyperfine Z Sectionmg
[ zomero | \—‘/F%: 4) Move the focus back in the opposite direction

pnsber [0 4 / /@,—/ to the end of the Z-Series, then select Mark Last

TMMW @ - 5) X:Y:Z = 1:1:1 sets the Z-interval so that the

Mok Last| 19 004m Stog A voxel has identical dimensions in X, Y, and Z.
T R E }4/ 6) Start will initiate the acquisition of the Z-
Stack. The acquisition can be stopped at any

time. NOTE
Focusing can be achieved manually (preferred),
or using Stage in the LSM menu if there is a
motorized scanning table.

B/ Work

ReffCor. [ 1 4] r— ¥

X:Y:Z=1:1:'I|

Auto Z Carr.

Load

Focus —

Focus
4 Wheel

Increment\ Focuz ste; [im]
b
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Using Auto Z Brightness Correction

& 'Scan Control
Mode LChannels Z Settings Close
) lzell =7 z
L ]
Spot Llnel ——Frame @ Rl Stack m
I Z Settings e
Stack Z Size: 18.90 pm
=2 ZSlice QO
Focus -19.00 pm Find
Z Sectioning I Mark, First/Last Hyperfine Z/Sectionng @
Fast >
Nmsiess [ 43 A 7 1|
Interval 0.45 pum ﬁ
Start
| Mark First| 0.00 pm ﬁ—
| b ark. LE [0 prm Stop

Move to

Reff. Carr.

Auto Z Carr.

Set Reference

Move to

Focus Position

Enable test

Auto Z Brightness Correcti v,

SRR
e
Er

P P
—’ Set —' SetB
— —
| Mowe A | Move B
0.00 pm 0.00 prm
-

Auto Z provides an automatic gradual adjustment of Detector
Gain, Amplifier Offset, Amplifier Gain, and Laser intensity
setting between the first and last optical slice of a Z Stack.

1) After defining the Z position of the first and last optical slice
activate Auto Z.

2) Move to the First Slice and adjust the parameter for the
image acquisition in the Channels panel for each used
channel as described in the previous slides. Then click on
/SetA to store the values.

3) Repeat the procedure after moving to the Last Slice. Click
on Set B to store the parameters for the last slice.

Note: Positions A and B do not have to be the first and last
slice of a stack and can also be defined simply by focussing
to the appropriate positions, adjusting the parameters and
pressing Set A or Set B.

4) The parameters for image acquisition will be gradually and
linearly adjusted between the first and last slice of the Z
Stack. Thus signal intensity and image quality is comparable

throughout the Z Stack.

Carl Zeiss - Training Application and Support Center
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Confocal Z Sectioning
Number of Sections for correct sampling

Optical thickness d depends on:
« Wavelength 4

Objective lens, N.A.
Refractive index n

1,[ Pinhole diameter P

e Channels £ Seftings

i Clase

Hod; [= I
|+ o] — e —re| D 5] B o m """
W

The optical slice
thickness is displayed
in the Scan Control

For Z-sectioning it is optimal to have:
no missing information @ minimal number of sections
Slices overlap by the half of their thickness

»Nyquist-“ or Sampling- Theorem
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Z Stack — Number of Slices and Increment

£ Sectioning

Interval 0.30 pm

Hum Slices I B4 j I

b ark, First/Last

Hyperfine £ Sectiuningl @

ﬂ & | Dptical Slice

" Stack Z Size:  19.00 pm

Scale: 246 pum Clase |

PR S

i
Chz-T1 ChaT2 Chl-T3
[LE pm 0.8 pm 0.8 pm

i Optimal Ir?val: 030 pm ¢ Optimal Pinhale Diameter Idnda

2) Select Optimal interval the
computer will calculate the

optimum number of sections

For more or less sections -
adjust Num Slices

e 1) Select Z slice - the window
.JS - - "
StackZSzs  19.00 um S _——COptical Slice will appear
Focus 0.00 pm = Find

)

Start

3) Select Start to
acquire the
complete

stack

Carl Zeiss - Training Application and Support Center
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Z - Series using Z Sectioning

------------ Z Sectlonlng ----------- Mark First/Last | Hyperfine £ Sectioning @ Breonedis A
Mum Slicez ﬂ Fastid!
Interval [pm] J ﬁ'
Current Slice J J J start
Keep Interval  Keep Slice @Ei
1) Select Z Stack
2) Select Z Sectioning
3) Select Line Sel
4 ) Se | eCt th e | a rg e a rrOW Ready, 512 x 512 . 1 channel , 8 bit, Raw image data , Display Zoom : 1, Palette
@ button and position the
. XZ cut line
Line Sel _ _
— XZ cutline will be

displayed as diagram
within the XY image

Carl Zeiss - Training Application and Support Center
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Z Sectioning — Setting Range

ZSectlonlng tark First/Last | Hyperfine £ Sectioning @
Mum Slices 64 j J J ﬂ ettt = Unnamed19 = - AIM
|nkerval [pm] 0.3 j_i ﬂ %;
Current Slice 3 j I J ﬂﬂ @ IPU” red
’7 ines to
Keep Irrter\i_ieep Slice Stop Set ||m|ts
V for Z-
Series
1) Decide whether to Keep Interval
(number of slices will change) or Keep Drag
Slice (Interval between slices will be green line
adjusted) to change
focus
2) Select Range and position bars to position
decide where the Z - Series begins and
ends g Feady. 25can 512 % 39 . 1 channel . 8 bit . Flaw image data |, Palstte:

AEMEE Pressing Range produces an XZ image of
selected Z-range, plus 50% above and below
the selected stack.

3) Select Start for image acquisition
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Viewing a Z - Series

£ Rabbit1 NDD 783 200 um Stapel Power&Gain corrcted - AIM

Dizplay

: ™ In the image window
;~~ 1) Select xy

2) Select Slice
/ )

/ 3) Use scroll bar to
. view individual
sections

Ready, 512 2 512 x50 . 1 channel , 12 bit , Raw image data , Display Zoom : 1 . Palette ; Palette from Image File
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Viewing a Z - Series using Gallery

= Rabbit1 NDD 783 200 um Stapel Power&Gain corrcted - AIM

0.0 pm | 12.0 ym  [16.0 pm 52.0 pm

FE0pm M00pm [M40pm PO pm B20pm  BEODpm F2.0 pm

1) Select Gallery

2) Select Data for
scale

Use Subset to
760 . extract sections

720um  FE.0pm B0 pm E8.0 pm B20pm  PE.O pm - 1000 pra 104.0 prm

108.0 pr- 112.0 pme 1160 pme 12000 pgme (124.0 pm. [128.0 pm. 13 136.0 pm. {140.0 pm

144.0 pm [148.0 pm [152.0 pm [156.0 pm [160.0 prm  [164.0 pm [168.0 prm

el

180.0 pr [184.0 prm [188.0 pm [192.0 prm [196.0 pm

|F|ead_l,l, A2 %512 %60, 1 channel , 12 bit , Raw image data . Display Zoom - 1/8 , Palette : Palette from Image File
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Viewing a Z- Series using Orthogonal Sections

£ Rabbit1 NDD 783 200 um Stapel Power&Gain corrcted - ATM 1 ) Se | e Ct O rth fo)
Drigplay Orthogonal Sections
| o y / 2) Select mouse
| ‘/

-~
)
(Select)
/ 3) Using the mouse,
position the cut lines.

Ja| e 1

/ To save orthogonal
sections, select
Export and save as
_______________ contents of image
'ﬁﬁ = window.

ol = |

Select | Dist. F ik

i
e

1 D DEVE  Fast | Seftings

|F|eady, 512 %512 %50 .1 channel . 12 bit . Raw image data . Display Zoom : 0.60 , Palette : Palette from Image File

Carl Zeiss - Training Application and Support Center
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Selecting and Saving a Region of Interest (ROI)

£ Rabbit1 NDD 783 200 um Stapel Power&Gain corrcted * - AIM

Haert Muscle Cells

)

50 prn

1) Select
Overlay and
define shape

=~ of ROI

M [=] 3
Select Digplay Slice Overlay
z
£0.00 Ik ~ |1
L 2BHE
S
\o"f :
Overlay Cut z e A @
ooog -
0| BEEE| - I |E7] |ore
Cantr Gallemy z 1
Palette || Hista E ——| —
Anirn Prafile - Cut cfy
25D .
Fagte Undo

3

E Estract Region

16/50

2) Extract
region
creates a Z-
Stack from
the ROI

3) Save data

|F!eady, A2« 512250, 1 channel . 12 bit . Baw image data . Dizplay Zoom : 1.1 , Palette : Palette from Image File

Carl Zeiss - Training Application and Support Center
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Using a ROI for faster image acquisition and data saving

<4 1) Select EditROI from the LSM menu bar
Ed|tHDI

2) Select Fit Frame Size to bounding Rectangle
3) Choose shape of ROI
:}m ;fUnna.medS?’-AlM e
4= @ = A

[+ iFit Frame Size to Bounding Bectanale of all B0l

4) Position and size the ROI
in the image with the mouse

5) Start Scan

Interactive ROl Definition

Type Center Pozsition Dimension

= i ® Y

1 Elipse 210 234 104 126
i Eezier 243 311 [zz4  [189

To remove ROI and overlay select blue bin
or deactivate ROI. Closing the window only -
removes overlay, ROl is still active. e, 512512, 2 chanas 05k
Deactivate Use ROI in the LSM menu.

Usze
ROl
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Multiple Regions of Interest
1) Un-select Fit Frame Size to bounding Rectangle, Choose shapes of ROls

4) Position and size the ROIs with mouse
5) Start Scan

To remove ROIs and overlay select blue bin or deactivate ROls. Closing the window
only removes overlay, ROls are still active. Deactivate Use RO/ in the LSM menu. I@ o

L L T R s A

Carl Zeiss - Training Application and Support Center
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Time Series

« Set up scanning parameters —
for image acquisition as Eﬁ
described in previous slides / e
» Select TimeSeries from the
LSM menu I b arial Trigger | Time |
Numter gy, [0 ] O
» Enter the Number of cycles — Tine fims] 000 S|
Trigger in INnne "I Trigger out INone 'I

« For a Time Delay between

image acquisition select min, Time Delay
sec or ms and set time with l =] tovb | stoe 0ok
the Sllder I 00 mzes 0.0 mzec | 0.0 mzec |
0.0 mzec | 0.0 msec | 0.0 mgec
« Select Start T to start image Ty [0 4] | L
P Unit ﬂl secl ms 0.0 msec
vaUISItlon Trigger in INone 'I Trigger out INDne vI

* Instead of using Manual you
can select Time to start and
stop the series at a certain
system time!
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Viewing a Time Series of a Z Stack

Z Sections Time points for Both Z sections
for any time any Z Section and time series

Time Time + 2
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Time Series — Physiology Experiments

1) If required, use
multiple regions of
interest

2) Set up Time Series
as before

3) Instead of using
StartT select
MeanROlI to start

scannir\x

[

teanB Ol

View and save
data by
selecting
Mean in the
image window

it

bMean

250
200
150
100
50 4

0

Intensity HUI T

0.

T T T T T
0o 0.0s 010 015 020 0.25

250
200 4
150
100
50

0

Intensity ROl 2

S i

0.

T T
an 0.05 010 015 0.20 0.25

Intensity ROl 3

200
150
100 4
50

0

0.

an 0.05 010 015 0.20 0.25

250
200
150
100
50
0

Intensity ROI 4

T
T T

0.00

T T T
0.05 010 015 0.20 0.25

Select | Display Scan Mean of ROls
Chan )
Type Position Dimensgion
A0 == voR Y
Zoom || Splitar| |1 Ty 382 132 105 124
Ig EEEE 2 % 52100 125 103
Slice || Galen||® 3 <3 223 37 114 79
'\’f Tlh.m M4 Y 353 303 110 154
Gomm|| Heo' |5 €2 95 33 172 174
LI s,
Cantr Prafile
Diagram )
p =
iear 1 Charn | ROl Maono
(7]
Mean
‘ Scalin
O 25D I Automatic
Reuse i
% Time R ange
Prew || Mumber Cycles
Crap | | —
e *
) 1
I Copy Uit Image ¢ Table
Save Show Image Coppiasls
E
Savetis Shows T able Saye Tatle

Intensi
250
200
150
100
50 4

by ROl S

i

0.00

T T T T T
0.05 010 015 0.20 0.25
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Imaging a large area using Tile Scan

This function is only
available with a E—
motorized stage

1) Select Stage on LSM 3 t-EIQE
menu

2) Enter the Tile Numbers —
\

3) Select Start % le x ﬂ Y
Start

Tile Scan

Tile Size » =512 Pizel =512 Pixel

Frame Size = = 1536 Pixel 7 = 1536 Pixel

The maximum size is ¥ = 63102 pm ¥ = 631.02 pm

4096 x4096 pixels
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Tiled Image

Any position can then
be marked and a
single image acquired
by selecting Move to
and then single

b ark, |
v

Mu:u:xe To |

v
7
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Contents

« Data storage

Descriptions also include the LSM 510 META
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Saving Data - Using Database

H 1) Select Save or Save as on image window or LSM menu
c / bar
JWE
ﬁ 2) Enter file name and notes if required
S aveds 3) Select OK

Save Image and Paramete

Mame: | aK
Description ; I
Mabes ; x
: —I LCancel
Open
MDE

Usger: Iadministratnr

(BEICEECY RNV [0 PeterKinaze. mdb
D:huzershshona. mdb A
D:hugershTony_N40B010040801 00.mdb MDE
F:A1712994171299.M0E
F:A040100\ADEC40100. MDE

Compress Files ;[
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Saving Data — Using Export

@ File ‘ ‘ \
Export \ 1) Select File from LSM menu
X

2) Select Export

Export Images and Data

3) Select Image type

4) Select Single image with raw data

(No overlay or Look up table etc.
Image tpe | Conterts of the image window is saved), Series with raw data, or
El cil[Em| | Contents of the image window
Contents of the image wirdow (Saves the image as shown on
the screen)

5) Select Save as type
Tif - Tagged image File” is OK for
8 bit - use “Tiff -16 bit” for 12 bit
acquired images
(Most other software will not

File name: | Save recognize 12 bit)
Save az lupe: ITIF - Tagged Image File [*.hf]

Canicel

Save i

Carl Zeiss - Training Application and Support Center
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Shut Down Procedure

1. Go to: Acquire in the LSM menu - Laser — and deactivate HeNe Lasers by
clicking Off to switch off Lasers

ELaeriat >l Note: To turn off the Argon laser,
it | Wartlengh Trowr || B first click on Standby, then reduce
Ericr EE T / output power to 25%. Select Off.
HeNe] T On

Magimum Power. 260 mw

W avelength: 468, 488, 514 nm
Status: Coaling
Tube Curent; 0.0A

Qutput [%] [z5 4 |

2. Go to File - Exit to leave LSM 510 program
3. Shut down the computer

4. Wait until fan of Argon laser has switched off.
5. Turn off the remote control box

6. Switch off the mercury vapour lamp.
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Please note:

This guided tour is intended merely
as a quick introduction into the
Zeiss LSM 510 software and does
not cover all aspects of the system.

Please consult the manual
for detailed instructions!

Carl Zeiss - Training Application and Support Center
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This guided tour is based on
work done by

Peter Jordan
ICRF
London
United Kingdom

edited and complemented by
Eva Simburger, Solveig Hehl and René Hessling
Carl Zeiss Jena GmbH
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