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Changelog

04 Jun 2025 Changelog added
Demonstration images for LiveSR superresolution changed

06 Jun 2025 Table of Contents format changed for more consistent viewing
experience.

Text in section 1.1 regarding minimum power on times for lasers
removed because it is no longer relevant for the lasers in this
system, and is changed to a short description on the lasers used in
this system.

Image acquisition and Reviewing images have been split into their
separate sections from Operation Procedures.

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 Lasers

Lasers in the confocal facility are class 3 lasers. This means that the lasers are strong enough
to cause serious damage to your eyes, including temporary to permanent blindness.
Therefore, please always follow the safety guidelines below when using the confocal
microscopes:

e Before turning on the lasers, make sure the power connections are all connected
properly. If there are any disconnected wires, please reconnect them or inform the
facility staff. If you see any exposed wires, do not attempt to use the equipment and
inform facility staff immediately.

e The lasers used in this system are either standard diode lasers or diode-pumped
steady state (DPSS) lasers.

o Standard diode lasers have no warmup or cooldown time.
o DPSS lasers need some time after power on for the pumping circuit to work at
its optimal rate, but do not have a cooldown time.

e When using the lasers to image, NEVER look directly at the laser while imaging. If a
safety shutter is present, make sure it is in the correct position to better protect your

eyes.

1.2 Immersion Oil

Modern immersion oil has no known hazards to human beings so far, yet they can cause
discomfort to a person if the immersion oil has been left on skin for too long or inhaled.
Therefore, please take note of the following safety guidelines for using immersion oil:

e Do not touch the applicator oil directly on the objective lens as this will scratch or
break the lens. Instead, allow the drop of oil to contact the lens surface.
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e |f the bottle containing immersion oil has oil on the sides, wipe down with kim wipes
and ethanol. Wash hands immediately after with soap and water.

e Wipe immersion oil off objective lenses after use using lens paper and wash hands
immediately after with soap and water.

e Always clean up any spilled oil or residue from oily slides immediately after your
session.

1.3 Metal Halide Lamps (MHL)

Metal halide lamps are fluorescence lamps that gives a visible light range of 300 — 650nm,
enabling us to observe fluorescence signals such as GFP, DAPI and RFP. Metal halide lamps
contain mercury vapours that are extremely toxic to the human body. Therefore, please
take note of the following safety guidelines when working with the metal halide lamp:

e Ensure that the metal halide lamp has been off for at least 30 minutes 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. The timer indicator on this particular lamp power box blinks when the timer
crosses 1,900 hours.

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

e Do not attempt to remove the light guide from the MHL, especially when it is on.
Direct emission of the MHL may set off fires.

e If there are no users in the next 30 mins, MHL must be turned off.

e Never attempt to change a bulb yourself. Please contact facility staff when you notice
that a bulb has reached between 2,000 — 2,500 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.
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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.

If you need a refresher or some specific advice on anything microscopy related, please
approach any member of the Bioimaging Facility 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.
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3. Online Booking and System Access

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

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.

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

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

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

» Users who 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.

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).

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

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.

If users cannot attend a booked session for any reason, it is COMPULSORY that they
cancel their booking through TLL intranet and email (confocal@tll.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.

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

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
resource booking may approach TLL Bioimaging department for booking assistance if
they need to use it urgently.
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e [f 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. Special features

This spinning disk microscope has the following features unique to it that sets it apart from
other confocal microscopes, giving it some special handling capabilities:

e Spinning disk massively increases acquisition speed, reducing the time needed for
completion of multiple image acquisitions (Z-series, multiple channels). In addition,
burst speed is increased allowing for fast acquisition during FRAP experiments.

e CCD sensor instead of photomultiplier tubes (PMT) are used, removing the need to
balance sensitivity with noise. In addition, this system can take wide-field
fluorescence images together with confocal images, as opposed to standard
confocals where wide-field fluorescence is only used for spotting samples.

e Super-resolution system increases the resolving power of the objective lens to 1.67x
its diffraction limit, at the cost of needing additional laser illumination power. Use
with the 100x lens for its full effect.

However, these special features come with its compromises:

e This system uses filter wheels, which cannot be configured to the extent that PMTs
can be configured. Users whose samples use fluorophores outside of the filters
offered in this system are advised to choose a different confocal system.
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5. Switching ON Protocol

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

(b) Switch on both main switch (1) and (2).

(c) Switch on Metal Halide lamp (3), if needed.

(d) Switch on the laser key to “ON” position (4) and turn “ON” the individual laser lines
you need on the panel (5).

(e) The 488nm laser is in a separate box. Turn it on by turning on the switch, then
turning the key to the STANDBY position to arm it. The shutter will still be the same
as that used by the other lasers on the panel (5).

(f) Switch on the PC (6) and login using your TLL user name.

(g) Switch Live-SR module (7) to “ON” position if you are using it.

(h) If you need to use the FRAP laser, pull out the lever (8) at the back of the
microscope.

(i) Switch on the COz and incubator at the back of the module, if required.

(j) Lower down the objective lens turret before mounting the sample holder onto the
stage.

(k) Load the MetaMorph software.

(I) Fillinthe logbook.
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6. 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. During operation of laser microscopy system, do not
look into the laser beam directly as they are all Class 3b and Class 4 lasers.

6.1 Objective Lens

Objective lens Immersion
medium
10x/0.3 Plan Fluor Air
40x%/1.3 Plan Fluor* Oil
60x/1.40 Plan Apo VC* Oil
100x/1.4 Plan A Oil

* These objectives are not commonly used and may be removed from the system to limit
wear. If they are not present and you need to use them, please contact Bioimaging.
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6.2 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.

Double click on MetaMorph icon:

Metarorph
Shorteuk
= ‘B 7 KB

Select the appropriate objective lens and then load your sample into the spinning disk

system.
LI_I;I 10 Iigl A0 LE% B0 Eﬂ 100

If the objective lens you are looking for is not in the turret, please contact Bioimaging team.

Always remember to lower down the objective turret to prevent crashing between the
sample and the objective lens and focus the image using transmitted light mode.

Control everything illumination-related through MetaMorph, including eyepiece
illumination. Microscope focus and stage movement are to be controlled on the

On the left side of the Metamorph software, there’s a display of the various filter set
options to support a variety of imaging modes such as (A) Laser imaging, (B) Transmitted
light mode and (C) WF mode.
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A) Laser Imaging Mode m

e Turn on the laser by moving the sliders. 05 489
e Select the appropriate CSU Quad filters
and then current shutter.
e Then, Select camera
e NOTE: Bear in mind that in this mode,
you will not be able to view through ﬁﬁ Iﬁﬁ
eyepiece.
515 GA
1% 0%
G40
0%

B) Transmitted light Mode

e Select Eyepiece DIC and then current
shutter
e Then select eyepiece to focus.

C) WF Mode

e Select the appropriate WF filter and
then Current Shutter

e Then select eyepiece/camera to
view/capture

e You may need to wait for a while for
the MHL to warm up before any MHL
signal can be seen.
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7. Image acquisition

To acquire image, select “Acquire” on both the menu bar and in the drop-down menu.

In the Acquire window,

e Acquire: lets you capture an image of your sample.

e Exposure Time: option lets you decide how long your sample should be exposed to an

excitation source for imaging. You can set the duration from milliseconds, to seconds,

and minutes.

e Auto Expose: The software uses a range of exposure times. This usually takes 1-4

minutes and might result in bleaching.

e Show Live: lets you view your sample in real time.

e Binning: will combine pixels to give you a brighter image. This is done by selecting how
many pixels you want to combine into one pixel. Keep in mind that higher binning results

in lower resolution and smaller images.

e NOTE: Always select [Current Shutter] under illumination.

¥ Acquire

I Acquire I Image: |Acquired |

save Lve

[]Save w/Sequence  Display Acquire l Comect ] Annotate ] Special ] Live Replay

Auto-Expose Settings:

Time:
Exposure Time Target Intensity: 43152

ms v

2 2

Maxdmum Exposure: 300

Birning:

Camera Area:

% of Max [55535]:

ry
¥
-
¥

-
~ ||| m3 i

Extemal Shutter Linked to Camera:

| FullChip

llumination : [[Currerrt Shutter]

Amount to adjust exposure when
using the amows of the edit box:

e

Live Bin: 2 =

Temp: n/a

Custom Field of View:

Setting [Modified]:
Flagh4 demo -

[ Enable Custom Field of View

Zoom live image if binning is different

D lge setting name as image name

Width: 100

Close

Setting: [ Load ... ] [ Save ] [Sa\reﬂs...
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To save an image select “File”.

Next select Save As.

This will open a window, here select D/E
drives. Next select the folder “Users” and

create the folder with your name.

You must specify what file type to save your

image in. It is recommended to save your

image in TIFF format, as it is a lossless format.

7.1 Multidimensional App

¥ “Acquired (96%) =0l

The Multidimensional App lets you do more than one type of acquisition simultaneously or

consecutively.

Select “Apps” then click on “Multi-Dimensional Acquisition”

7] Multi Dimensional Acquisition

Saving

Timelapse

Stage

Wavelengths
Wi1: C5U DIC

W2: C5U GFP

Z Series
Display

Summary

(@) en:2 2] )2 ] (W) (M) (MW [1csubic =

=] =

H

| Timelapse
| Muttiple Stage Positions
| Multiple Wavelengths
| 7 Series

Stream

Run Joumals

V| Use Dual Z Motors

Summary...

Save State...

Load State...

A dialogue box opens, that allows you to set all the imaging parameters. Tick your desired
acquisition mode. Under the main tab: select the type of imaging, i.e. Timelapse, Multiple

stage positions, Multiple wavelengths, Z-series.
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7.2 Saving data

You need to set where your data will be
saved before starting your experiment and
setting your desired acquisitions.

Click Select Directory. There are a few
options to save your images:

» Option 1: D:/E: - [Create a folder
with your name]. Do keep in mind that
we will delete any images which are
older than 3months. Please make sure
to do a backup.

» Option 2: In your own lab drive.

» Option 3: You can save in your
personal hardisk or USB drive.

1] Multi Dimensional Acquisition E = @

Mol Description: “Images automatically saved with base file*
Saving
Timelapse

Stage =

Stage/W
SN E\USERS\Shaaiini\Mouse kidney cell

Wavelengths V| Increment base name f file exdsts
W1 FS38-E6FP | pce jame test001

Z Series

Display

Summary

B 1 2 g:1 [ (W) [iFs:EcP  +| [B8 Acqure)

Due to transfer speed limitations, saving directly into the TLL network drives is not

recommended. Save into a local drive (Option 1), then copy into the network drive location

separately.

Save “Base Name” as test 001 and tick “increment base name if file exists”. This will ensure
that the program will save your data files with the name with a running number sequence

especially when you are doing a Z stack and or time series experiment.
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7.3 Timelapse

{7 Multi Dimensional Acquisition o @ (=l
Under “Timelapse” tab, you can set 2 M .
different settings. Seving Numberoftme ports: 3 2
IMPORTANT Always choose your timelapse :'t:';"’"‘e Duration: CHET
settings as last as the software will indicate T Stage/Wave e interval: : B
the minimum time interval between 2 time % Sl T Loz
points after configuring the wavelengths W2 FSDL-DAPL
and Z-series. EE:’:
1. Number of time points: Is the total ummery
no. of images you wish to acquire
during your time frame.
2. Duration: Time taken for your
experiment. (] (]
3. Time Interval: How many
seconds/mins in between each time il w1 F il .
point. It cannot be less than “estimated time interval’

7.4 Multiple Stage Position

I Multi Dimensional Acquisition =] @ (=]
Under the Multiple Stage position, Main ot _
. . . osition Label:
you can view in live mode to: Saving Posttion71
i Timelapse X 21756 =
+ | Add multiple stage positions : v e
= 0T B AR Offset:
Wavelength
of your Sample where you % Z. 18105 |& 2895 |2 Start Continuous Focusing
wish to acquire your image. _—— ST
q y g Wos G50 Quad) 2 1T 2
el — | Offset Z fort | to thi iti
»| Remove positions that you do Z Series e A
H Display Ztravel offset: 0 =
not want to image. =, Postions:
Summary ‘ ’ Position6d (-1520.8, -1281.7, -181.3, 0.0247, AF Offset=0)
. Position65 (-1525 6, -1305.3, -181.3, -1.1282, AF Offset=0)
If you deSIre to gO baCk to your n Position 70 (21756, -1400.1, -181.05, -1.1528, AF Offset=0)
previous positions, you could click ((x])
“Move to positions”. +]
q] Moveto Position [ Load... ] [ Save...
[7] Use advanced stage position/wavelength table acquisition parameters
[‘ Previous] [} Iead ]
e (@ D@

Live Mode
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7.5 Multiple Wavelengths

Under Wavelengths tab, you can
select the number of wavelengths
or fluorophores you choose to
acquire.

Set your illumination and adjust

the exposure time under live mode.

Increasing Digitizer increases
acquisition speed but also increases
noise. NOTE: use the same digitizer
for all wavelengths.

“Acquire” option lets you decide if
you want to acquire at every time
point or alternate time point for a
particular wavelength.

¥ Multi Dimensional Acquisition E = @

Main

llumination: [CSU Quad GFP ']
Saving

W‘ Digtizer: High-precision (16-bit} -
Stage Exposure 300 L

Wavelengths
i di Auto Bpose Mever -2 | (3000

I ]

Z Series
Newer 2 +| | Configure. .

Display =
Summary I Z series with the wavelength I
Aignment Cropping X: 0 & Y:0 (£
B 2 :Em 2 5 (W) (B W) [icsvamicr -] (58) (B fomse)
Live Mode

Check Z series with wavelength if you would like to carry out Z series for the particular

wavelength channel you are at.
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7.6 Z-stack

hT‘Z

= pieze Z

ﬁz Set current Z to 0 | | llum: [ [None]

| @ | Wac: [{one]

v” ﬁ 4! F} Fyﬂoslaga—

Turn off the Nikon Perfect Focus System (PFS) before using Z-stack. PFS adjusts the lens
turret position to maintain distance from the sample during long sessions, which will conflict

with the piezo stage that controls the Z-stack.

Always click & Piezoact| from the display option to stabilize the focal plane before doing a z-

stack.

There are 2 ways to set Z-series

1.

“Range around current”: In

case you want to image few

microns up and down, from

current focal point. Select

step size and range to

define the Z-series.
Setting the Top and the
bottom. Uncheck range

around current.

Click on “Live” to see
your image on screen.

Use step up % to

focus on the upper
position of your
specimen volume and
click “Set Top to
Current” button to set
the upper position of
the Z-stack.

1 Multi Dimensional Acquisition

0.5 =

S Interactive settings
Saving Cument Position:  -1.1322 & micronincrement:
Timelapse
Stage Settings for acquisition series
Loop order
Wavelengths '
W1: CSU Quad I ~) Acquire Z senes for one wavelength at a time I
W2: CSU Quad | [T Keep shutter open between steps
- Z Series : Range: 20402 |+ [T Range Around Cument
Display -
Top: L0115 = Set Top To Cument
Surmmary
Bottom: 20517 15| | Set Bottom To Cumrent
Step Size: 05 = | Center Around Cumrent

Mumber of Steps:

5

-
-

Recommended Step Size: 0.1 um

The £ of each stage position will be the center position for each Z Series.

[‘1 Previous] ’} MNead ]

| @ _m 10 z motor-

Bn:2 [ Bin: 2 i (W [2csuQusdRFP_ ~ | [ Acqure) [ Close |

Live Mode

Y. . .
Then, use step down 8" to focus on the lower position of your specimen volume,

where you want your z-stack to end and Click “Set Bottom to Current” button to

set the lower position.

Step Size tells you at which depth it acquires the image. For example, step size of

0.5um, acquires an image at every 0.5um for the depth you have selected.

Number of steps indicates the number of images you are going to acquire for
your selected depth and Step size. In this case, 5 images.
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There are two loop orders:

e Acquire wavelength set at each Z means at every Z height the system will take one
image per filter chosen. If you choose this option it is highly recommended that all

the filters you are using are on the same wheel.

e Acquire Z series for one wavelength at a time means that the system will take one
Z-stack on only one wavelength, then after finishing the Z-stack it will change filter

and redo the stack.

7.7 Summary

. . %] Multi Dimensional Acquisition : = :
Under summary, it gives you all the . }
Main — = L1 Multi Dimensional Acqu... =
parameters that you have chosen = Golecton: Every ime point .
. Time Pairt 1of 3
for all the different acquisitions Zmelapse S e acision 160y | Ssoe Poston 1563
. . . tage Auto Focus: Off Z Position 4 of 5
mode mCIUdmg Image Savmg Wavelengths Wavelength 2 Wavelength CSU Guad GFF
. —— lllumination: CSU Quad RFP
req uirements. W1: CSU Quad | Collection: Every time point Acquiring (Press ESC to cancel)
W2: CSU Quad | As 7 Series: Yes '
. | Exposure: 400 ms
Once, yOU'Ve ConflrmEd a” E3E0 Digitizer: High-precision (16-bit)

i “ ., Displa : Auto Focus: Off
parameters, click “Acquire’ and a :

progress report will pop up to
inform you of the current
acquisitions it is capturing.

Image Saving Requirementis
90 total images requiring 180.00 MB

Descniption Acquisition hat keys:

Alt-M: Mark Event dialog
Alt-P: pause acquisition

F5: Mark Event- Stimulation
F&: Change event type

Print
[ Previous | | [ Pase | [wakEvem.] [ Cancel |
) ez 5] [z 5 () (H) (M) e @quqms&]‘
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8. Reviewing images

8.1 Reviewing Multi-Dimensional App

B Review Multi Dimensional Data o || = | =]
‘ 1) Multi Dimensional Data Set Utilities o] @ |
Select Base File... D: pen Sequential...
. lSeIed Dirsctory. . ] IJ.\ShaaIini\Murrtjac cells
[C] CSU Quad GFP Data Sets Description:
B CsUQuma PP
Time: 3 Time Points
Stage Positions: Position68, Position69, Position 70
Wavelengths: CSU Quad GFP, CSU Quad RFP
Z Steps: 5
Data Log Mot Open
Corfig Log... | Open Log
paci o Run Joumal... Wiew...
S [T
[ Append Sets | [ Copy Setis)... | |Buld Thumbnals
= [ Selecal || Unsdectal | [ Delete Setls) | [ MoveSetish. | [ Close |

Selections [Xs] l Display | Z Projection | Event marks |

Load Image(s)

] (] ] ]

Reset Image Displays

[Run Joumal Loop...

] [Com)

Reviewing multi-dimensional App allows you to view, filter, organize, and analyze your
saved images in a Multi-Dimensional Data Set (*.nd) and generate new images based on

your viewing criteria.

Select Apps then click on Review Multi-Dimensional Acquisition

Select the Base Files and then select directory where you have saved your files. All your
acquired images will be saved under the Data sets. You could select the individual file (*.nd)

or you could select all and click View.

Check the wavelengths to view your merged images. To view, click on each of the cubes to

view the image according to your settings.
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%] Review Multi Dimensional Data EI =} @

Select Base File... E:AUSERS Shaalini\Murtjac.. \TESTO30.MD Open Sequential...
Wayelengths: z HE 3!
7] FSIBEGFP n 12
V| FS20-TRITC —

Al f3

— 14

|

— .

v

b
Stage Position:

Position 4 - Time Bllﬂ”ﬂ M |t| Timepoints: 1 St 3 5
Paosition

Selections [¥'s] Z Projection ] Event marks ]

mage | Active Region |
Red: Green: Blue: Gray:
7|Color Composte  [FS20TRIT »| [FS3BEGFI v| [<None> w| [<Nomes
Scale 16 Bit Images:
| Auto Scale 4055
Feset Image Displays |Run Joumal Loop... | | Close |

e Vertical column highlights the different images acquired in z-stack.

e Horizontal row highlights the images at different timepoints in time-lapse.

e Stage position allows you to view the images at different positions
Under the display tab, set the colors you would like to view your wavelength/fluorophores
in. It would automatically give you the image according to your displayed settings and

parameters. You can save the composite image by right clicking and saving the image as a
MetaMorph Multiplane TIFF.

¥ Encoded (50%) oo =]

m
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9. Super-resolution: LiveSR

LiveSR is a feature specific to this system that allows acquisition of microscopic features
smaller than the standard diffraction limit of any objective. It can be used for any
fluorescence available in this microscope. This particular system increases the resolution
limit to 1.67x that of the diffraction limit as shown in this example using Invitrogen Bovine

Pulmonary Artery Epithelium #2 cells below:

Image taken using normal confocal imaging,
cropped to the same zoom level as the Super
Resolution (SR) picture.

Image taken using SR imaging. Note the
additional fine detail on the green and
yellow channels, which label the
microtubules and F-actin respectively.

The main limitation of super-resolution is that compared to other imaging methods, it
increases resolution at the cost of speed and also requires more laser power. For situations
such as live, moving samples, or samples susceptible to photobleaching, this may not be the

appropriate imaging method.
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9.1 Activating LiveSR

Go to the toolbar and press LiveSR,

then in the small window that opens, press the checkbox |_| Activate Live-SR  Setup MDA
that says Activate LiveSR (1).

Mag

9.2 Viewing live super-resolution images

Press the Camera with the blue triangle (2). You will be
able to preview the live image in super-resolution and
adjust exposure. Generally you will want to add more Wavelength
laser power than in normal imaging to get the same
resulting brightness, but do note the increased
photobleaching risk resulting from this.

9.3 Single super-resolution exposure

Press the Camera button (3). It will take a single
unprocessed SR image.
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9.4 Multiple super-resolution exposures

Using LiveSR, you can set multiple super-resolution exposures, either for colocalization, Z-
stacking, or timelapse.

1. Either press Setup MDA (4) in the LiveSR window, or go to Apps > Multi-
Dimensional Acquisition.

2. Set up Multi-Dimensional Acquisition (MDA) as normal.

3. To Live View each channel to confirm exposure, go to each particular MDA channel
and press the camera with the blue triangle in the LiveSR window. If you press the
Live View button on the MDA window you will only see the live view in normal
resolution.

4. Press Acquire. As long as the LiveSR checkbox is ticked, all confocal images when you
use the MDA will be super-resolution when you press Acquire.

5. The system will save two images: one is the raw image taken directly from the LiveSR
system and the other is the processed image after LiveSR processing.

6. The image that you see on the window is not the processed image. To find the
processed image you will need to go to 6.11 Reviewing Multi-Dimensional App and
find the file labelled *_SR.nd.

Image taken using normal confocal imaging, cropped to the same zoom level as the Super
Resolution (SR) picture.

Unprocessed superresolution image. Superresolution image after LiveSR
processing.
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10. Switching OFF Protocol

Check through TLL microscopy resource booking 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.
(a) Save your images through TLL common drive folder. Images saved in computer D/E
drives will be deleted within a month without prior warning.
(b) Lower the objective lens completely and then carefully clean the objective lenses
with Whatman lens paper (use 100% ethanol).
(c) Clean the sample holder with Kimwipes and 100% ethanol to remove any oil
residues. Return back the sample holder into the box.
(d) Switch off Live-SR module (7), if you have used it.
(e) If you have used the FRAP laser, push back in the lever (8) at the back of the
microscope.
(f) Switch off the individual laser lines (5) and then turn the laser key to ‘OFF’ position
(4). Make sure the lasers are OFF for at least 1hr before switching it ON.
(g) If it has been on, log the number of hours used, then switch off the Metal halide
Lamp (3).
(h) Switch off the CO2 and incubator, if they have been on.
(i) Switch off the main switch (2) and then (1).
(j) Fillinthe log book with the objective lens used.

11. Error reporting

If you encounter any errors during your imaging, please write down in the comments
section in the paper log sheet so that we know that there were issues during your last
session.
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