Microscopy from Carl Zeiss

LSM 710/ LSM 710 NLO
and ConfoCor 3

LSM Software ZEN 2009

We make it visible.
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Introduction

This LSM 710 / LSM 710 NLO and ConfoCor 3 Quick Gle& describes the basic operation of the
LSM 710/ LSM 710 NLO and ConfoCor 3 Laser Scannimgcroscopes with the ZEN 2009 software.

The purpose of this document is to guide the userd get started with the system as quick as possible
order to obtain some first images from his samples.

This Quick Guide does NOT replace the detailed infoation available in the full user manual or in the
manual of the respective microscopes (Axio Imagefxio Observer, Axio Examiner).

Also, this Quick Guide is written for a user who igamiliar with the basics of Laser Scanning Microspy.

For your safety!
Observe the following instructions:

The LSM 710 / LSM 710 NLO and ConfoCor 3 Laser Soamg Microscope, including
its original accessories and compatible accessorisem other manufacturers, may
only be used for the purposes and microscopy techgiles described in this manual
(intended use).

In the Operating Manual, read the chapter Safety Instructions carefully before
starting operation.

Follow the safety instructions described in the opating manual of the microscope
and X-Cite 120 lamp / HBO 100 mercury lamp.
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Starting the System
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Fig. 1 Power remote switch

Switching on the LSM system

Switch on the main switch (Fig. 11) i
L ]

When set to ON the power remote switch
labeled System/PC: provides power to the
computer. This allows use of the computer and
ZEN software offline

To completely switch on the system, now press
the Components “switch to ON. This starts the

other components and the complete system is
ready to be initialized by the ZEN software.

Switching on the X-Cite 120 or the HBO

100 mercury lamp

Switch on the main switch of the X-Cite 120 /
HBO 100 lamp for reflected light illumination
via the power supply as described in the
respective operating manual.
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Switching on the Ar-ML Laser
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Fig. 2 Power supply of Ar-ML laser

If the Ar-ML laser is required, switch it on via
the toggle switch on the power supply
and turn the key

The laser is automatically kept in standby mode
for 5 minutes to warm up.

Set the idle-run-switct 9 to run. It takes

about 50s until the laser has reached the set
output power (green LED) provided the warm
up time of 5 minutes is already completed.

Adjust the required power level with the control
knob (default position should be
11 o'clock).

I HSHY& () *+, %/, -$*$%*0%+, 1*
068*$2,*3.($#3,$, 1*$%* 4'5$()*6&%6+*
206+*3.52*5.11 &$*$2,*('-, 1*.-,-*

04/2009









The ZEN 2009 interface is clearly structured and follows the tgical workflow of the experiments
performed with confocal microscopy systems:

On the Left Tool Area (Fig. 4D) the user finds the tools for sample observationimage acquisition,
image processing and system maintenance, easily assible via fourMain Tabs (Fig. 5/1). All functions
needed to control the microscope can be found on tle Ocular Tab, to acquire images use the
Acquisition Tools (Fig. 58 and 4). Arranged from top to bottom they follow the logic of the
experimental workflow. The area for viewing and inéracting with images is centered in the middle oflie
Main Application Window : the Center Screen Area. Each displayed image can be displayed and/or
analyzed with many view options available through iew tabs which can be found on the left side of the
image. According to the chosen view tab, the requied view controls appear in View Control Tabs below
each image. File management and data handling toolare found in the Right Tool Area (seeFig. 4 and
Fig. 5).

Color and brightness of the interface have been cafully adjusted to the typical light conditions ofthe

imaging laboratory, guaranteeing optimal display cotrast and minimal stray light for high-sensitivity
detection experiments. TheZEN software is optimized for a 30" TFT monitor but ca also be used with
dual-20" TFT setups.

A focus in the development of ZEN 2009 was to fulfill the needs of both basic users and ricroscopy
specialists. Both types of users will appreciate g¢hset of intuitive tools designed to make the use ba
confocal microscope from Carl Zeiss easy and fast:

The Show all concept ensures that tool panels are never more coplex than needed. WithShow all de-
activated, the most commonly used tools are displag. For each tool, the user can activat&how all
mode to display and use additional functionality FFig. 6).






To create a new image document in an empty image adainer, click the Snap

not automatically saved to disc. Make sure you save yodata appropriately and back it
up regularly. The ZEN software will ask you if yowant to save your unsaved images when you try to
close the application with unsaved images still ope






ZEN 2009 operates all lasers automatically. Whenever theye& used (manually or by theSmart Setup

function) the lasers are turned on automatically. fie Laser Life Extender function of the software shuts
all lasers off if ZEN is not used for more than 15inutes.

To manually switch lasers on or off:
I Click the show manual tools

tickbox and open the Laser tool. All available lasers can be operated
within this tool (Fig. 10).



The Ocular and Acquisition buttons switch between the use of the LSM and thamicroscope:

Click on the Ocular tab for direct observation;
press the Online button for your actions to take

effect immediately. Then open theOcular tool to

configure the components of your microscope like
filters, shutters or objectivesKkig. 11).

Selecting an objective

Open the graphical pop-up menu by clicking on
the Objective symbol and select the objective
lens for your experiment Fig. 11).

The chosen objective lens will automatically
move into the beam path.

Focusing the microscope for transmitted light

Open the graphical pop-up menu by clicking on
the Transmitted Light icon (Fig. 12).

Click on the On button. Set the intensity of the
Halogen lamp using the slider.

Clicking outside the pop-up control closes it.

Place specimen on microscope stage. The cover
slip must be facing the objective lens. Re-
member the immersion medium if the objective
chosen requires it!
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The tool Smart Setup is an intuitive, user-friendly interface which carbe used for almost all standard

applications. It configures all the system hardwaréor a chosen set of dyes.

I Click on the Smart Setup button
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Simultaneous scanning of single, double and triple labeling:
Advantage: faster image acquisition
Disadvantage: potential cross-talk between channels
Sequential scanning of double and triple labeling; line-by-tie or frame-by-frame:

Advantage: Only one detector and one laser are swahed on at any one time. This reduces cross-
talk.

Disadvantage: slower image acquisition

I Open the Imaging Setup and the Light Path tool in the Setup Manager Tool group to access the

hardware control window to set-up the beam path.
The openLight Path is shown inFig. 16.



I SelectChannel Mode if necessary (Fig. 17).

The Light Path tool displays the selected track
configuration which is used for the scan procedure.

I You can change the settings of this panel using the
following function elements:



Multiple track set-ups for sequential scanning can be defined asne configuration (Channel Mode
Configuration ), to be stored under any name, reloaded or deleted

The maximum of four tracks with up to eight channe$ can be defined simultaneously and then scanned
one after the other. Each track is a separate uniand can be configured independently from the other
tracks with regard to channels, Acousto-Optical Tuable Filters (AOTF), emission filters and dichrdieam
splitters.

The following functions are available in theList of Tracks panel in the Imaging Setup Tool (Fig. 17,
Fig. 18 and Fig. 19).

Switch track every

Line Tracks are switched during scanning line-by-line h€ following settings can be changed
between tracks: Laser line, laser intensity and chaels.
Frame Tracks are switched during scanning frame-by-frameThe following settings can be

changed between tracks: Laser line and intensity,llafilters and beam splitters, the
channels incl. settings for gain and offset and thginhole position and diameter.

Frame Fast The scanning procedure can be made faster. Only th&aser line intensity and the
Amplifier Offset are switched, but no other hardware components. Th tracks are all
matched to the current track with regard to emissio filter, dichroic beam splitter,
setting of Detector Gain, pinhole position and dianeter. When the Line button is
selected, the same rules apply as fdframe Fast.



I Select theAcquisition Mode tool from the Left Tool Area (Fig. 20).

I Select theFrame Size as predefined number of pixels or enter your own &lues (e.g. 300 x 600) in the
Acquisition Mode tool. Click on the Optimal button for calculation of appropriate number of pixels

depending on objective N.A. and#.

The number of pixels influences the image resolutid
N20B=&PFB=B>=&Q8RST8RSL&F

I Use theScan Speedslider in the Acquisition Mode tool (Fig. 20) to adjust the scan speed.

A higher speed with averaging results in the bestignal-to-noise ratio. Scan speed 8 usually produces
good results. Use speed 6 or 7 for superior images.

I Select the dynamic range 8 or 12 Bit (per pixel) ithe Bit Depth pull-down in the Acquisition Mode
tool (Fig. 20).

8 Bit will give 256 gray levels; 12 Bit will give @96 gray levels. itisittittiithmtithiymittgetntitsiis

SeemrecenemesbisBisaeiemsepsn. 12 Bit ii?1ED mommended when doing quantitative measurements or

when imaging low fluorescence intensities.



Averaging improves the image by increasing the sigihto-noise ratio. Averaging scans can be carriedud
line-by-line or frame-by-frame. Frame averaging hes to reduce photo-bleaching, but does not give que

as smooth of an image.
I For averaging, select the.ine or Frame mode in the Acquisition Mode tool.

I Select the number of lines or frames to average.

I Select theChannels tool in the Left Tool Area .

I Set the Pinhole size to 1 AU (Airy unit) for best compromise between depth disémination and

detection efficiency.

Pinhole adjustment changes theOptical Slice thickness . When collecting multi-channel images, adjust

the pinholes so that each channel has the saméptical Slice thickness . This is important for
colocalization studies.



Once you have set up your parameter as defined in
the above section, you can acquire a frame image
of your specimen.

I Use one of the Auto Exposure, Live,
Continuous or Snap buttons to start the
scanning procedure to acquire an image.

I Scanned images are shown in separate
windows.

I' Click on the Stop button to stop the current
scan procedure if necessary.

Choosing Range Indicator DH2EB&OEFBOA.&=%

I In the View x Dimensions View Option
Control Block, click inside the color field in the
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I Select Z-Stack



I To save your acquired or processed images, click
on the Save or Save As button in File Menu,

or click the
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I Click on the File button in the Main Menu bar and then click on the Exit button to leave the
ZEN 2009 software.

stitruse. | ?>&1B3B==0F.L&EO=BF=&0FB&><F1BA&?1I&0<>?@0>230EE.&BT3E
I Shut down the computer.

I Switch off the Ar-ML laser with first the idle-runswitch (Fig. 23) and second the key switch (Fig. 2J,
then wait until the fan of the Argon laser has swithed off. Don't switch off the main power yet.

I On the power remote switch turn off the Components switch and the System/PC switch (Fig. 1).
I Switch off the X-Cite 120 lamp or the HBO 100 mercuy burner.
I Switch off the Ar-ML laser of by the main power swich on the power supply Fig. 22).



