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1. Safety Guidelines

Please adhere to the safety guidelines for your own safety and health. When in doubt,
always approach the Bioimaging facility for assistance.

1.1 Metal Halide Lamps (MHL)

Metal halide lamps are arc fluorescence lamps that emit a high-power visible light which has
a range of 300 — 650nm, enabling us to observe fluorescence signals such as GFP, DAPI and
RFP with the appropriate filter sets. MHL bulbs contain mercury vapourwhich is extremely
toxic to the human body if allowed to escape through breakage or other damage. Therefore,
please take note of the following safety guidelines when working with the mercury lamp:

e Ensure that the mercury lamp has been off for at least 30 mins before switching it on.
Once the lamp has been turned on, it must remain on for a minimum of 30 minutes to
allow sufficient time for it to warm up and run properly.

e Check the timer on the power box to ensure the mercury lamp does not run past 2,000
hours.

e Do not look directly at the MHLwhen it is switched on as it can damage your eyes.

o [f there are no users in the next 30 mins, MHLmust be turned off.

e Never attempt to change a bulb yourself. Please contact facility staff when you notice
that a bulb has crossed 2,000 hours or is not functioning properly.

2. Training

Use of confocal microscopy and the online booking system is authorized by facility staff
only. All users must attend the confocal training session conducted by the Bioimaging facility
staff before they are allowed to access the confocal system.

2.1 To arrange a training session:

« Please email Bioimaging Facility (bioimaging@tll.org.sg) for a training session.

« Fill in the necessary particulars in the form here:
http://microscopy.tll.org.sg/pages/conf training form.html

(E.g. Lab, PI, sample, and a brief description of your project)
« We will help you identify the most appropriate microscope for your imaging needs.
« We will then arrange training session according to your availability within a week.
« Training sessions usually last 1 - 3 hours depending on users’ previous experience.
« Users receiving training are highly encouraged to bring their own samples so that
staff can adjust trainings to your imaging needs, but if not possible, staff have their
own samples that they can work with.

Once you have completed the training session, we will grant you access to both the confocal
PC and the online booking system. Please keep in mind that only Bioimaging facility
members are allowed to conduct the training. None of your lab members are allowed to
conduct the training for you.
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If you need a refresher or some specific advice on anything microscopy related, please
approach Yang Fan for assistance/ help.

We also offer training on the various types of image analysis and image processing software
available here at TLL, including ImagelJ/Fiji, Huygens and Imaris.

3. Online Booking and System Access

e Booking of all Light microscopes prior to use is COMPULSORY throughmicroscopy
resource booking via TLLintranet(https://intranet.tll.org.sq/App/tll_intranet/booking searches)

e Users are only allowed to book the confocal system that they have received training
on. If they wish to book other confocal system, they have to receive a separate
training.

e Users are entitled to advance bookings of up to 2 weeks. They are advised to plan their
experiments accordingly to avoid any disappointments.

e During Office Hours (Weekdays from 8.30am to 6pm)

» Each user is entitled to a MAXIMUM of 2 bookings per system per week.

» Users whom are trained on multiple systems are entitled to a maximum of 3
bookings per week but it has to be shared across the systems that they have
received training on.

» Each booking must not exceed 3 hours.

» If users have utilized all their entitled bookings for the week, “24Hr Rule” can be
applied where they can book the system in less than 24 hours in advance according
to its availability. If extra slots are booked within the 24-hour period, a note of
“24Hr Rule” should be made in the booking description.

e During Non - Office Hours (Weekdays after 6pm, Sat, Sun & Public holidays)
» If users require more slots in a particular week, they can book on weekdays during
non-peak hours (after 6pm), on weekends (Sat and Sun) and on public holidays.
» If extra time is required, bookings can be extended out of peak hours (E.g. 3 —
7pm).

e Bookings exceeding these limits are subjected to cancellation without prior warning.

e Simultaneous bookings of two or more different systems are not allowed. Multiple
bookings for the same system on the same day during office hours is strictly
prohibited.

e |f users cannot attend a booked session for any reason, it is COMPULSORY that they
cancel their booking through TLL intranet and email (confocal@tlil.org.sq) to announce the

availability. If they are the last users for the day, they need to check if the system has
been switched off completely.

e [f users are swapping a session with another user, they must change the booking
details accordingly.

e Under any circumstances, users are not allowed to make bookings on behalf of other
people. Users who have received training but are yet to gain access to microscopy
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resource booking may approach TLL Bioimaging department for booking assistance if
they need to use it urgently.

e If a user fails to show up within the first 30 minutes of their booking, the slot is
forfeited and is free for any user to use it.

e |f any users violate any of these Booking rules, users will be subjected to the 3 strikes
policy.

1st offence A warning will be issued along with the reminder of the rules.

2nd offence | A second warning will be issued and your respective Pl will be notified.

3rd offence Banned from using any of the facility’s microscope for 2 weeks.

3.1 Acknowledgements

If you use the TLL Microscopy and Imaging facility and/or have been trained or assisted any
of the bioimaging facility members in your research, then this should be acknowledged
appropriately in your publications and presentations.

4. Operation Procedures

Every confocal system in TLL Bioimaging Facility has its specific instructional manual which
are found in every confocal rooms. Strictly adhere to the correct order of operation for all
system. Failure to do so will result in disciplinary action from the facility. Any issues
encountered during the operation of the system are advised to seek help from the
Bioimaging facility.

Modification, exchange or removal of components beyond this operational manual is strictly
prohibited and is only carried out by the manufacturer, Bioimaging facility or by experienced
users approved by bioimaging facility.

4.1 Switching ON Protocol

(a) SIGN IN the Logbook and record your START-TIMING.

(b) Switch on any halogen lamps you need, whether it is the gooseneck or the ring lamp.

(c) Switch on the MHL if required (1).
(Warning: If you switch on/off the MHL while the camera is still on, the camera will
crash and you will need to restart it.)

(d) Switch on the camera in-line power (2).

(e) Switch on the PC (3) and log in with your Wonderland.

(f) Load the Ocular program from the desktop.

(g) Fillin the log book.
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4.2 Microscope operation

Camera selector switch

Pull out to take pictures. This redirects the light path for the right eyepiece to the
microscope camera. In this mode, only the left eyepiece can be viewed through.

Push in to view the sample through both eyepieces.

Colour filter selector

Rotate the colour filter until the appropriate label appears just after the white ledge at the
left. In this picture, UV (for DAPI) is selected.
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Zoom knob

The zoom knob can be rotated to zoom in and out. Since zoom levels are not parfocal you
will need to adjust focus when you zoom in and out.

The arrow points to a cross-bolt that switches the zoom knob between continuous or
discrete mode. In discrete mode the zoom knob clicks and settles at the marked
magnifications, allowing for precise measurements afterwards. In continuous mode the
zoom knob rotates smoothly and does not settle at a particular zoom level.

To switch between discrete and continuous mode, rotate the zoom knob to the lowest
zoom level (0.8x), then push in the button from the front or the back. The knob as pictured
is currently in the discrete mode state.
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4.3 Software initiation

Turn on the machine following the instructions pasted on the wall and inserted in the log

book. Wait for complete initialization of microscope and Windows after logging in with your

TLL username and password.

Crcular

Double click on:

The program starts up immediately and Live View starts up.
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4.4 Adjusting for acquisition

1. Press the 3200K button on the microscope body for the most consistent colour

temperature for the halogen lamp.

2. Adjust the condenser using the buttons so that the sample does not blind you

through the eyepiece.
3. Find and focus your sample.

4. Move your sample so that a blank area can be seen through the camera live view.

5. Press the Auto Expose button to automatically set exposure.

Last Updated on March 2023



Press the Color Balance button on the ribbon, then click and drag to define a region
to set as the white point. It will show up as a negative-coloured space.
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Once you are happy wnth your settings, press Snap to Desktop.
(Warning: “Desktop” means the Ocular program desktop, not the Windows desktop.
You will need to save the resulting i image somewhere before you close the program.)
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8. If you want to save somewhere directly when you press Snap
(like in a network drive), press File and go to Options

9. Go to the Save tab, then define a Default save folder.

Options E3

General | Display | Color Merge | 5ave | Video | Interface | System | Language

Save to Default
Folder

[
» Change file and folder settings
-

Default save folder

I:\Microscopy-Imaging\Melvin

w'| Create sub-folders automatically based on name prefix

TIFF compatibility

Enabling compatiblity mode makes it easier to transfer TIFF files to external software that
has a limited ability to handle images with a high dynamic range.

Cameras
v'| Use TIFF compatibility mode when saving 16-bit monochrome and color images =ElnEES
v Adjust TIFF files for camera bit depth only

Options

About

OK Cancel

10. Then in Live View you can press the text instead and press Snap to Default.
The snapped picture will not show up in the Ocular desktop. Go to Recent files and
find your snapped picture.

11. Once the image is snapped, you can set up your picture for measurements and other
functions. Make sure you have written down your microscope settings somewhere
because the program will not save them for you.
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4.5 Measuring distances (scale bar tool)

To create a scale bar
1. Open your snapped image into the Ocular desktop, then navigate to the Measure

tab.
= PHEH o Q ik -
ACQUIRE MOVIE EDIT MEASURE VIEW
= adjust Length ~ D/j - @
% % W A !
éﬁ éﬁ} % % j & Edit Scale Bar ] v

Select Auto Select Apply Secale i . Line Histagram  Profile Convert to
Objective ~  Scale Bar Scale Bar ©  Scale Bar BarTool | % Reset Calibration | 1qq) Electrons ~
Calibration Measure Data Transform

2. Press Select Objective, then select the objective lens that you have used if it is

available.
If your objective lens is not available in the dropdown, press Setup Objectives...

Co | Co | .

Select Auto ]
Objective = Scale Bar SCE

| Lenses |

10
Configuration

¢4 Setup Objectives...

3. In this window you will specify your magnification. Set the name of the objective lens
(we recommend just putting the magnification number of the objective lens), then in

Magnification, set the following values:
a. Objective lens only: the value seen on the objective.

b. Extra magnification: 1.

Setup Objective Lenses E3
20% Details
A
Gx Name of objective lens: 10%
Maagnification:
Objective lens only 10
Extra magnification 10
Total magnification 100 (’f“ Delete
Close

4. Press Add New to create the objective lens setting, then confirm that your picture is
using it by opening the dropdown and selecting the objective lens you have created.
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5. Press Auto Scale Bar to create the scale bar with the calibrations you have set.

* PHE 0o Q N - oouAR ) 5 x
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6. If you want to change the length or position of the scale bar, press Edit Scale Bar

Edit Scale Bar . .
& and a window will appear:

Scale Bar Settings

— Calibration
Image GO0001.tif

Distance in image pixels: 1.000 pixels

Distance in calibrated units: 0.023 pm | W
— Appearance

Scale bar calibrated size: 10.000 pm

Position of scale bar symbol: Bottom Right | »

Show scale bar
Show scale text

|:| Set as default scale bar appearance

Save As... OK Cancel

Do not touch Calibration
Set Scale bar calibrated size to the length that you want.
c. Choose from the dropdown the Position of scale bar symbol. It is not

possible to freely change the position other than the predefined positions
available.
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To measure distances
1. Follow steps 1 to 4 of the previous section where applicable.

o

Line
Tool

2. Press Line Tool Measure gnd draw a line in your sample showing the distance you
want to measure.
3. The measurement appears automatically.

® PHHONSQ N ¢
T oo [0
5 At Length -
S & | £ A £ |G

Select Select  Appy | Scale -
SaleBar SaleBw | BaTool | X Reset Colibration

ocuLaR m - & x

Objecte *
Calivration

e
3 image 000001 5" - oER

=

4. You can move or resize it to your preference. Click and drag the centre of the line to
move it, or you can click and drag one of the end points to resize it.
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4.6 To publish your image (to view in other programs)

Publishing your image burns all the scale bars and measurements into your image and
makes the image viewable in other programs that are not 16-bit compatible or are unable to

view the contrast settings made by Ocular.

1. Once your image is ready, go to the Edit ribbon and press Publish.

FILE ACQUIRE

MOVIE EDIT MEASURE VIEW
=B M cut r\ [d crop 20 0O @
== Z hz: (=11
[ Paste @ I__'D Extract ¢ I DD DD
Copy .. Publish Convert  Rename Merge Extract Colorto
- Paste Mew - ’__',II Delete Type ™ - Coler = Colar ™ Mang ™
Clipboard Picture Manage Color

2. You will be presented with the following options:

Q! L Crop Dﬁ =]

I—_|EI Extract
Publish Convert Rename
- m DEIEtE T:.l'pE - -
| E‘E Publish Image to Desktop
l__|H Publish Image and Save As
Ll__'= Publish and Save to Default Folder

@ AP Rotate Left | Jk Flip Horizontal

Tint
Image ™

Geometry

a. Publish Image to Desktop sends the published image to the Ocular desktop
but does not save it yet. You will need to manually save the published image.

b. Publish Image and Save As publishes the image to the Ocular desktop and
presents a window for you to define a place to save the image to.

c. Publish and Save to Default Folder publishes the image to the Ocular
desktop and sends it to the folder which you have defined in Section 4.5.

4.7 Acquring video

1. On the main window (not the Live View window), switch to the Movie tab.

MOWVIE EDIT MEASURE VIEW

FILE ACQUIRE

# AutoMame - | (@) Method: Elapsed Time -

Eﬁ. Trigger: Time-lapse =~

(© |20.750 ms

zL Rotate Right 4 Flip Yertical

1]
mr

i m
g H Bl memory - f@) Duration: |6 sec EB Interval: |1 sec M 55 Mo Binning - Q
Live Acquire Abort - Auto
View Movie ™ Mavie ﬁ(ﬁolor T 10 Expose
Action Movie Settings Exposure 5
L3 Live View
LIVE TOOLS LAYOUT
Full Frame Automatic Full Frame
"ol Y GV
anua RO
Q ia M / i Ral & Manual
Snap to Publish to  Acquire Auto Calor Saturated Tint Alignment
Desktop = Desktop ™ Movie Expose Balance Pixels = Reticle ™
Action Field of Wiew Intensity Overlays
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2.

In the subtab Movie Settings, there are a few options you can select:

::‘E.'f} Method: Elapsed Time - EH Trigger: Time-lapse -

(% Duration: |6 sec CE Interval: |1 sec
Frames 10
Movie Settings
a. Method
i. Elapsed Time: Takes a movie for a defined amount of time as
specified in Duration.

ii. Frame Count: Takes a movie for a defined number of frames as
specified in Frames.

iii. Unlimited: Takes a movie until the Stop Movie button is pressed. The
entire movie is saved starting from the time Acquire Movie is pressed.

iv. Circular: Takes a movie until the Stop Movie button is pressed. Only
the last frames as specified in Frames will be saved.

b. Trigger
i. Time-Lapse: Each frame is taken in intervals defined by the value
specified in Interval.

ii. No Delay: The camera takes images in the fastest interval that it can
manage. See the lower left corner of the Live View window for the
framerate.

iii. External trigger options are not useful here because there are no
external triggers installed in this microscope camera.

Once you have set your options, press Acquire Movie on either the main window or
the Live View window. Either of them will work and will use the same settings as
defined previously.

After finishing your movie acquisition, make sure to save the raw file. It will be saved
as .tiff.

To export your video, you may go to the Edit tab, press Publish, then click Publish
Movie and Save As. Publish Frame to Desktop will only publish the frame you have
shown on the window.

MOVIE EDIT MEASURE VIEW
“'Crcup

el |Ld | [ [
|__'Db¢rad 'ﬂ'

Publish Convert  Rename
- |__': Drelete Type ™ -

13
]
[

wd 10 ©

Publish Frame to Desktop

I
T

=

Publish Movie and Save As

O]

Publish Movie to Default Folder

[FRE_
ww
‘!il
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6. A window will pop up asking you where to save your video. Specify it, then press OK.
You may encode your video in MPEG-4 (mp4), AVI or QuickTime Movie (mov).
MPEG-4 is recommended because it gives higher quality for the same amount of

space used.

W Save Video As

Organize « New folder

3 This PC
J 3D Objects
[ Desktop
|| Documents
4 Downloads MetaData
J’! Music
| Pictures
B Videos
e 55D (C)
- Data (D)
== research_cmin (\

== tll_cmn (10,30,
v

4 Bl > ThisPC » Desktop »

~ [J] Search Desktop

=- @

~— k;_l
a |
User Logon
Activity

File name | Image 000007.mp4

Save as type! | MPEG-4 Video (*.mp4)

4 Hide Folders

7. Encoding will take some time. To see its progress, look at the bottom toolbar.

Frame O Encoding: 53%

8. Your video is now encoded.

4.8 Switching OFF Protocol

Check through TLL microscopy resource booking to check if there is a user immediately after

you. If there is a user immediately after you, leave the system on and log off the computer.

Otherwise switch off the system.

1.

No v k~w

Transfer your images into your own USB or movable hard disk. Images saved in

computer desktop or D/E drives will be deleted within a month without prior

warning.

Carefully clean the objective lens with Whatman lens tissue (use 100% ethanol for

oil).

Exit Ocular software and shut down the PC (3).

Switch off the camera in-line switch (2).

Switch off the Metal Halide lamp (1), if it has been turned on.
Switch off the Microscope.

Fill in the logbook.
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5. Troubleshooting

Issue

Explanation & Remedial steps

Ocular software
does not turn on
Live View/Ocular
software hangs on
startup/Live View
is frozen.

Camera may have crashed. This may have been caused by a power
spike caused by switching on the MHL while the camera is on.
1. Turn off the camera in-line switch (2).
Close Ocular software if it is still open.
Turn on the camera in-line switch (2).
Wait for 5 seconds.

vk wnN

Open Ocular software and confirm that the Live View is working
again.

Unable to see
image on the
camera

Pull out the selector switch.

Once it is pulled out, you should see nothing on the right eyepiece.

Unable to make a
scale bar/measure
distances

Select an objective, then press Auto Scale Bar.

Scale bar creation and distance measuring is only available for raw

snapped images, not Published images. If you are using a Published
image, look for the raw image that was used to publish it and then

follow the steps in Section 4.6.
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