Standard Operating Protocol for the Zeiss
Observer

Cautions:
This microscope has a powerful LED fluorescent light source. Do not look straight down the objectives
when in use as you may damage your eyes
This microscope is equipped with an automatic stage. Do keep your fingers away when the stage is
moving.

What should I use this microscope for?
This is an inverted widefield microscope equipped with both long- and short-range lenses and a fully
motorised stage. It has brightfield as well as fluorescence capacity with 5 LED ranging from UV to far
Red. It is equipped with a colour and a monochrome camera. Use this microscope for
•
•
•
•

Slides or cell culture dishes that require bright field imaging
Cell culture on imaging quality substrate (either coverslips or imaging plates)
Cell culture on normal plates
Fluorescently labelled histological sections (for example, if you want to check that your
experiment has worked before going to the confocal)

Data management
As with every microscope in the facility, you are expected to save your data in the data folder of this
computer. Before you leave, you must push your data to a NAS server (Mick or Nelly if you are in SCRM)
before backing your data up to the cloud as agreed with your lab head. It is good practice to label the
folders that have been backed up.

Your data is not safe on this computer. We make space
for all users by deleting data without notice. Please back
up.
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Objectives

Fluorescent Light Capacity
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Switching the microscope ON

Please switch the microscope in the order indicated. Once your session completed, check PPMS to see if
you are the last user. If you are not, please leave the microscope on.

Switch the ZEN software on

The profile you need to use is All User. There is no password.

Select Zen Pro
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The computer will ask if you want to
calibrate the stage. Please check that there
are no objectives sticking up and that the
stage is free to move. Click OK. The stage
will calibrate by moving left right and top
bottom.

Wait for the computer to find all components of the microscope
Once ZEN has started, top left, you’ll find a series of pre-loaded tiles. Start with the Locate tile.

You’ll find yourself with an exploded view of the
microscope. If any component is shown with a red
cross, you need to reboot the computer.
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If you want to use this machine for Brightfield imaging, carry on. For Fluorescence/grayscale imaging, go
to page 09

Brightfield imaging
On the right-hand side, you’ll find the range of objectives available.
If you are not already on the 5x objective, click on 5x

Under Locate, left-hand side, click on the “Eyes” and “brightfield” shortcuts.

You should hear a series of clicking noise in the microscope and see light switching on.
Put your slide/dish on the stage and use the joystick to find your sample and get in focus. If using a
slide, make sure that the mounting agent is either cured or contained by nail vanish. Put it coverslip
down. Depending on your sample, get to the magnification you want with an appropriate objective.
It is good practice to perform a Kohler illumination correction to ensure that your field of view is as flat
as possible. If you don’t know what this means, come and find us.
Make sure that the mirror for brightfield camera is down
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Click on the “Acquisition” tile, top left. All light is now directed to the camera.

Select from the dropdown menu the profile for brightfield from the imaging facility
Click on Live

You should now see an image on screen. You may have to correct the focus.

On the right of your screen, select
“Channels”. This is where you define
the exposure for your sample.
Tip: click “Auto Exposure” and let the
software find the best exposure. Once
this is done and you are happy, untick
“Auto Exposure”. If you don’t, as you
move the stage, the image will
annoyingly flicker.
There normally is no need to change any
other settings.
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Click on Acquisition mode
Check here that binning is 1x1. We ask
that you do not change this setting.
Find a field that is without object and
come out of focus. You are now going to
use this field for two important things:
1.
To define white balance
2.
To create a flatfield correction
image, should you need one.
To define white balance, under White
Balance, click on Auto.

To save the flatfield correction image, click on “Snap” (top left).

From now on you can take bright field pictures. You may want to check that you are not saturating your
image by looking at the histogram (under each picture)
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Each image will need to be saved in your folder.
Select the files you want to save in the Images and Document tile (top right)
You can either select a single file or a series of files and
save them by clicking on the floppy button. We
recommend that you save files as “.czi”.
Once you are done, close all images and leave the
computer on. Don’t forget to transfer your files off the
computer.
If you are the last person to use the Zeiss today:
•
Clean up the stage and objectives
•
Select the 10x objective
•
Switch off software, light control (moon
symbol), camera, microscope and box control.
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Fluorescence imaging
On the right-hand side of the main window you’ll find the range of objectives available.
If you are not already on the 10x objective, click on 10x

Under Locate, left-hand side, click on the “Eyes” and the shortcut to the fluorescent light that allows you
to find your sample. We usually use DAPI but you can also use Phase 1 if needed.

You should hear a series of clicking noise in the microscope and see light switching on.
Put your slide/dish on the stage and use the joystick to find your sample and get in focus. If using a
slide, make sure that the mounting agent is either cured or contained by nail vanish. Put it coverslip
down. Depending on your sample, get to the magnification you want with an appropriate objective.
Once you have found your sample, click “Lights off” to avoid bleaching.
Make sure that the mirror for greyscale camera is up

Click on the “Acquisition” tile, top left. All light is now directed to the camera.
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Select from the dropdown menu the profile for Fluorescence from the imaging facility.
Under “Channels” (middle Left), you’ll
find that this profile contains
fluorescence setting for the five
standard types of fluorescent dyes.
Untick them all and reselect the dyes
that are on your sample.
Select the dye that you have used to
find your sample by clicking on its
name, its background will turn light
grey. As an example, here AF488 is
selected.
Once a dye is selected, the information
under “Track” changes. It tells you that
the light comes from the Colibri 7 light
source, that it’s using the LED at 475nm
(blue, which will excite Alexa488/GFP)
and that its power is at 5%.
You then see that the camera chosen to
collect the light is the Flash4 camera
and that the exposure time is 50 ms.
Do not change anything yet

Click on Live
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If you don’t see anything on screen -but you’ve seen signal with your eyes- you may have to increase
exposure time. This camera is very sensitive, any exposure time above 1000 ms is just dubious.
You may also try to increase the power of the light. Again, don’t go higher than 20%...
Beware that you don’t bleach your samples.
You should now see an image on screen. You may have to correct the focus.
There are two pieces of information under your picture that are important

On the left, you’ll find that you are looking at a single channel (in this case DsRed). If you click “Range
indicator”, any saturated picture will show in bright red while the picture has turned in greyscale.
Red is bad, you need to reduce your exposure or light power.
To help you, you can use the histogram. It shows you the distribution of pixels according to their
brightness, with 0 being black and 65965 being pure white. An histogram that is too far to the right
indicates that you are probably overexposing your sample. Conversely, if your image looks very dark but
your histogram is far to the left, you may have to increase your exposure.
You can click on “Min/Max” which will align the display (but not the data) so that black is the smallest
intensity and white is the largest. You’ll see your data and most of the time this is good enough.
Best fit is similar but discards the 5% dimmest pixels and 5% brightest.
Repeat finding best light power/exposure for each of your channels. Once you’re happy, click on Snap

The software will take picture of your sample in all selected channels and assemble them in a single
figure.
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Under you image, you’ll find a panel called “Dimensions” and the Histogram

If you click on the name of a channel (in this case DAPI, EGFP or DsRed), you can hide it from the display.
Just above the histogram, you’ll find a label “All” and as many little coloured squares as you have
channels. When “All” is selected, clicking on Min/Max or Best Fit changes all channels together. If you
want to select a single channel, click on the corresponding little square.
On the left-hand side of your image, you’ll see a series of tabs. Each gives you information about your
picture.
2D shows the whole image with all channels together
Split shows each channel individually
Info retrieves how the picture was taken. It provides dimensions, power of light and
exposure for each channel. This information is useful if you want to compare images
together, want to repeat taking images and have forgotten your settings or just want to
annotate the image using ImageJ.

Each image will need to be saved in your folder.
Select the files you want to save in the Images and Document tile (top right)
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You can either select a single file or a series of files and
save them by clicking on the floppy button. We
recommend that you save files as “.czi”.
Once you are done, close all images and leave the
computer on. Don’t forget to transfer your files off the
computer.
If you are the last person to use the Zeiss today:
•
Clean up the stage and objectives
•
Select the 10x objective
•
Switch off software, light control (moon
symbol), camera, microscope and box control.
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Special functions: Z-stack
Once you have set up the settings for single plane imaging, you may want to proceed with a z-stack if for
example, you’re interested in a 3-D view of your sample. You may have to think about deconvolution of
your image.
Under Acquisition, select “Z stack”.

A new panel called “Z-Stack” opens.

Define the bottom and top of your slide by
moving the focussing wheel and clicking on
“Set First” and “Set Last” respectively. To
check that these are correct, click on the “F”
button to get to First slice, “L” button to get
to Last slice and “C” button to move to the
centre of your sample.
We recommend that you choose the optimal
interval (meaning the thickness of each slice)
by clicking on the number next to “Optimal”.

There is a drop-down menu that gives you a choice between “All channels per slice” or “Full Z-stack per
channel”. The first will take picture of every channels then move one step up. It is slow but accurate.
The second will take pictures of a single channel through the stack then come back to the beginning and
repeat with the next channel. This is faster but less accurate and sample dependent.

You may combine Z-stack with Tiling
Once this is set, click on “Start experiment” in the Acquisition pane.
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Special Function: Tile
Once you have set up the settings for single plane imaging, you may want to make a large image a high
magnification and find that you need several fields of view to achieve this. You could use the slide
scanner or proceed with this microscope. It is a good idea to start using the 10x lens (for fluorescence)
or 5x (for brightfield).
Under Acquisition, select “Tiles”.

A new panel called “Tiles” opens.
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Click “Advanced Setup” and then click “Live”. The screen will split and will look like this:

On the left is the stage preview, where you
will define a map of your scan, while on the
right is a live view. Conveniently, the live
view is also on the stage preview, so you
know where you are in relation to the map.

You need to define the region of interest of your tiling. There are several ways to do this:
1) With Tile region, where you define the region to be scanned by drawing
2) By defining the sample carrier -if you are using a multi-well plate

Define a low-resolution map
Our preferred method to make a map of your region of interest uses the “Stake” function, where you
define the boundaries of your sample.
Select “Stake” and click on the “+”
arrow each time you hit a boundary.
The software automatically defines the
region of interest for you. It is shown
on the left-hand side of the screen as a
yellow shape in which red field, which
represent a single picture, are shown.
From this, you know how many rows
and columns you need to make a map
of your sample.
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Since you are using a low magnification lens, click on “Start a Preview Scan”

You ‘ll have an overview of your sample. You can then choose to switch to a higher magnification lens,
the software will keep the map but change the number of rows and columns accordingly.
You may realise that the preview map is not properly in focus. This may happen because for a number
of reasons. To correct for this, you need to define focus points on your map.

Defining focus points
Under the preview map, click on “Support Points”.
Each support point is a point where
the exact focal position is known.
Having an array of support points
allows the software to make a map
that stays in focus. Here, you define
how many points you need and how
they need distributing on the map.

The map changes and acquires yellow dots where the support points are located.

To this:
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On the left hand side, under “Tiles”, click on “Focus Surface (Verify)”

And click on “Verify Tile Regions/Positions
Double click on the first position. The stage will move
to that position. Ensure that you are Live and focus.
Once in focus, click on “Set Z & move to next”. The
stage moves to the next point where you’ll focus.
Check all points.

Once area and focus are defined, click on “Start
experiment” in the Acquisition pane.

Once all the tiles have been taken, you may want to create a large file where every tile has been fused
and camera shadings has been corrected (brightfield only).
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Before you start stitching your tiles, if you are taking pictures in brightfield, you need to find a field that
is without object and come out of focus, take a picture of this white field. This is your illumination
correction picture.
Top left, click on “Processing”

Select “Stitching” and under “Image Parameter”, click on the white arrow and select your tiled image.

Click on “Method Parameters” above and select “New output”
Select “Fused Tiles” and “Correct Shading”. On the drop
down menu, select “Reference”
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Go back to “Input”
Check that your tile experiment is on the left and select your
illumination correction picture on the right.

Click on “Apply”.
Save your file.
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