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Standard Operating Protocol: Nikon-Ti 
 

 

 

Cautions: 
This microscope has a powerful 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 ranging from UV to far Red.  It is 

equipped with a monochrome camera.  Use this microscope for 

• 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 NIS software on     

 

Log in as SCRM Users.  There is no password. 

 

 

 

 

NIS gives you a choice of drivers to select.  

You must choose “Hamamatsu”.  If 

“Hamamatsu” is not available, you have 

forgotten to switch the camera on.  Switch 

the software off, camera on and reopen the 

software. 
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Basic imaging using NIS 
You should see this series of panels on the desktop: 

 

 

If you don’t, it’s probable that someone has 

unnecessarily changed the basic layout.  At the 

bottom of the main window, right click on “Matthieu” 

and click on “Load Default”.  All the panels you require 

will reappear. 

Do not change the layout and save. 

 

 

 

Finding your sample 
You first need to find your sample. 

1) Select the lowest magnification lens 

(10x).  On the panel “Ti Pad” (first panel 

on the right screen), click on the 10x lens   

 

 

2) Select the type of signal you want to image by clicking on the appropriate optical configuration 

shortcut (top of the left screen).  Select BF for bright field, BF ph 1 for phase or any of the 

fluorescent configuration.   
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3) Direct the light to the eyepieces.  You can do this two ways:  

Either click on the “Eye” button on the front of the 

microscope  

Or click on “E100” on the Ti Pad panel 

 

 

4) Switch the light on by clicking on the green arrow (left screen, top)  

 

 

5) Move your sample using the joystick.   

Note that you can increase or decrease the 

speed of movement (coarse to fine) by twisting 

the head of the joystick clock- or anticlockwise. 

6) Focus using the knob on the microscope or on 

the side of the joystick.  Note that you can 

change its speed by pushing on the “Z speed” 

button from fast (coarse) to slow (fine and extra-

fine). 

Once you have found your sample by eye, redirect 

the light to the camera by selecting L100 either on 

the Light Path on the Ti Pad panel or on the front of 

the microscope. 

 

Switch the light off  

 

From now on, everything can be done from the 

computer screen. 
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Perfect Focus (PFS) 
Nikon has devised a system that allows your lens to always be at a set distance from your coverslips 

regardless of if the coverslips is not level. i.e. the lens follows the coverslip.  This system is called perfect 

focus and is important if for example you are making a time lapse and suspect that your sample will 

move or drift a bit.   

Switch on the perfect focus by pression on the PFS button on the Ti Pad  

This button will turn green and your image will turn blurry.  From this 

moment onwards, you will not be able to change focus using the 

microscope or the joystick.  You will need to use the PFS pad.  Get back in 

focus and the microscope now knows where 

your sample is relative to the lens.   

BEWARE: using the perfect focus is limited in 

range.  If the orange light under the PFS in 

the Ti Pad panel is flashing, the PFS is out of 

range and cannot be used.   

 

 

 

 

 

The 1.5x lens 
At the front of the microscope is a knob controlling a 1.5x lens in the microscope.  Do 

not use this lens in fluorescence: you will lose a lot of light and end up bleaching your 

sample. 

If you choose to use this lens and want your metadata to be correct, you will need to 

let the software know by clicking on the dropdown menu under “Devices” and choose 1.5x. 

When you are done, reset the lens and software to 1.00x 
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Defining the optical configurations 
Select the first optical 

configuration you want to use 

(normally the one you have used to find your sample). 

Click on the green arrow  

Look at your screen.  You will need to combine quick analysis of the histogram displayed and defining 

how much light goes on your sample without causing bleaching or phototoxicity, and how long exposure 

you need. 

The histogram on the right of the left screen shows you the 

distribution of pixels according to intensity ranging from 0 

which is completely black to 65536 which is completely white.   

If you are using fluorescence, you can change this distribution 

by increasing or decreasing the amount of light that hits your 

sample.  Do not exceed 40% for fixed samples (bleaching).  

Likewise, do not exceed 5% for live samples (phototoxicity). 

 

 

You can also increase or decrease exposure on the 

Flash4.0 Setting panel (right side of left screen).  

Again, don’t expose too long to avoid bleaching and 

phototoxicity. 

If you feel the need to expose for more than a second, your signal is far too weak.  You can however 

decide to continue imaging by binning -a method to pool adjacent pixels to form an array.  Binning 

increases the signal, but you will loose significant resolution.  PLEASE MAKE SURE THAT THERE IS 

CONSISTANT BINNING WITHIN AN EXPERIMENT AND RESET TO NO BINNING BEFORE LEAVING. 

You can change how you see your sample by clicking on the gaussian curve symbol which is 

located just above the histogram.  This will adapt the display such that the maximum intensity 

pixel on your sample is shown as pure white.   

Note that this does not change your data, just the display… 

 

By clicking on the  symbol, you should be able to see if you have signal saturation.  If you 

have, reduce exposure or light intensity 
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Once you are happy with your what you see, change optical configuration if required and repeat until 

you are happy with each channel you want to image. 

If you have done something weird to your optical configuration, like changing to the wrong filter, an 

error signal will appear near its shortcut.   Check what you have done so it returns 

to normal 

Well Plate and Slide Navigation (Optional) 

Nikon provides a panel that is very helpful for finding out 

where you are and defining your regions of interest.  It is 

split in two with the upper part a general map of your plate 

where your location is highlighted in blue.  In the lower part 

is a magnified image of your current position. 

You can use this map to click on any well and the 

microscope will automatically move to the centre of that 

well -very useful for multiwell experiments. 

Should you want to use this navigator, you must define 

which plate or slide you are using by clicking one the 

 symbols. 

You will then be given a choice from pre-loaded plates or 

slides.  Most TC plastics are in there. 

If your plate is not in the presets, ask for a member of staff 

to design one for you. 

Aligning your map with your plate 

Once you have found your plate, you may want to align the 

map.  

On top of the main window (left monitor) go to 

JOBS>Well Plate>Re-Align Well plate 

A new window appears with a map.  Using 

bright field, follow the instructions: go to the 

well highlighted in yellow and using the 

alignment method on the right, find either a 

corner (for square well) or a wall and click “set”.   

Repeat for each corner/well point and proceed 

for all four corner wells.  That’s all you need to 

do.  
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Designing your experiment: the ND Acquisition panel 
From this panel, you will be able to design 

simple to relatively sophisticated experiment 

that uses up to four different parameters: 

Optical configurations, tiles, volumes and 

time.  Beware: your files will get very large 

and possibly ginormous.  

λ: which optical configurations do you 

need?  

Bly clicking the λ box,  you 

can tell the computer all 

the optical configurations you want to use for 

your experiment.  All you need to do is tick 

and add a configuration from the dropdown 

menu.  You will then see the name of the 

filter and its false colour.  The latter can be 

changed when you process your image.  You 

can delete from the ND Acquisition panel 

configurations you don’t need by clicking on 

the red cross, or delete them all by clicking on 

the far right cross .  

We strongly suggest that you keep the optic 

configuration in the order of the filter turret 

on the microscope.   

 

Focus Offset 

On the right of each configuration is a column called “Focus Offset”.  You will need to use this function if 

you are not using a high-end Apochromatic lens.  Some lenses see single objects of different colours as 

being in different planes.  You need to correct this by providing an offset which you measure compared 

to a reference configuration (usually DAPI).  The reference is marked with a  sign.   

Get in focus with this configuration, switch PFS off, and read the z position on the Ti 

Pad.   

You then change configuration and change the focus.  Calculate the difference in Z between the 

reference and current configuration and you have your offset.  Repeat for all configurations.  Don’t 

forget to switch PFS back on when you are done. 

Z stacks  

The Z stack panel gives you the possibility to take picture of large volumes. 
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Make sure you define the correct step 

size for your lens by clicking here  

You have three choices to define your 

volume of interest: 

1) Defining top and bottom 

2) Symmetric mode with or 

without PFS 

3) Asymmetric mode with or 

without PSF 

The first mode  relies on you clicking on the Top and Bottom buttons to define the volume 

you want to image.  It is not compatible with the PFS (Perfect focus, see above) 

The second mode defines equal distance 

between the current plane of focus and top 

and bottom positions.  If the perfect focus is 

on, you need to click on “relative”, which will 

change the middle number to “Relative”. 

The third mode is similar but the distance 

between the current focus and top and 

bottom will be different. 
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Multipoints and large image 

You can choose to define several points of your sample that will be imaged the same 

way.   

First make sure that old 

coordinates are discarded by 

clicking on the rightmost red 

cross. 

Make sure that the prefect focus is on 

Every time you get to a field of view of 

interest, you can define it manually by 

clicking on the “+Add”.  You can choose 

to name the point (useful e.g. for 

multiwell plate). 

You MUST click “Split Multipoint” or you 

will end up with a file that is too large to 

analyse. 

Note that you can save point 

coordinates if you want to come back to 

the same region of interest at some later point -but consider that the plate may not be exactly where it 

was… 

If you want to make a large image, click on “Custom”. 

A new panel appears: 

Select “Large Image” and define the number of fields 

you want to take as well as the objective you are using 

and the overlap.  The current field of view will be in 

the centre of this large image, therefore define it from 

the middle of your well/tissue. 

Click “Finish” and a series of coordinates will 

automatically be entered in the XY panel. 

You can now review each coordinate and change its name by clicking on it.  This is particularly important 

to verify the focusing position.  Note that if you have forgotten to activate the perfect focus, the last 

column will be empty… you may need to redefine the positions 

Why are we not immediately using the “Large image” panel?   

This panel should do the same as “Custom” and “Large Image” but we have found that it has a bit of a 

glitch with defining the overlap.  Furthermore, it fuses the tiles and you end up with a very large image 

that is sometimes a bit too large for analysis.  Don’t use it. 
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Time Schedule 

You may want to include a time element to your image  

Select “Time” 

You can now describe a 

series of time loops with 

defined intervals and 

duration, including 

“events” 

 

 

 

 

 

 

 

 

 

 

Starting ND experiment 

Once you have defined your Optical configurations, Z stack, tiles and time series, it is well worth 

checking that all the parameters are correct: path for saving file, filename, PSF on, Time XY Z Lambda 

boxes ticked… 

You must also calculate the size of your image and check that there is enough space on the hard drive.  If 

there isn’t, call a member of staff and we’ll make space for you.   

Click “Run now” at the bottom of the ND acquisition panel. 
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Switching off 
Once your experiment is finished, please back up your data.  Check that you are the last person on the 

microscope for the day.  If you are: 

If you have used them, clean up the immersion lenses and check for spill on the stage 

Set the microscope to the 10x lens 

Optional: if you have used the 1.5x lens, turn it back to 1.0x and correct the software. 

Switch the software off 

Switch computer, fluorescent light, camera and microscope control box off 

Optional: switch temperature control and CO2 off 

Basically, leave everything the way you would like to find it.   


