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Live-SR spinning disk confocal with SR using MetaMorph (MM)

A. Start the instrument and
software:

1. Switch on: power
supply 1, 2, 3.

2. Wait for two
minutes, switch on
the computer: 4.

3. Select
“Imconfocaluser”
account and enter
the password for the
account.

4. Enteryour PPMS
account and
password to start.

& Computer Management (Local|| v % CBISLiveSR

v '[[’& System Tools ij| Audio inputs and outputs
. @ Task Scheduler 3 Computer
5. This PF-> Manager 2] Event Viewer & Delllnstrumentation
->Device Manager'> 2 Shared Folders = Disk drives
Human Interface & Local Users and Groups [E& Display adapters
Devices to make sure (=) Perf.nrmance == D_‘U'D_fCD—ROM drives
he list is cl d ;.l.: Device Manager i Firmware
the listis clean an w &5 Storage ~ [y Human Interface Devices
normal (aS shown by = Disk Management i HID-compliant consumer control device
the picture on the T Services and Applications iy HID-compliant vendor-defined device

vy HID-compliant vendor-defined device

right). If thereis an
g ) v iy HID-compliant vendor-defined device

warning sign on the [ USB Input Device

list, re- connect the = USB Input Device
) P

USB cable to the i USB Input Device

computer (on the i USB Input Device

back of the
computer).

) YSE Input Device

6. Double click on a’

“MetaMorph” icon to MetaMorph
start image
acquisition software.
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B. Find and focus sample
3 3 . I
using transmitted light. Llﬂ ojetive
10x Ph1  1ist
1. Select objective. Appl
. . J . PPl @ 40x Dry N2
immersion medium . Trans
accordingly. @ CSU 60x Oil N2
N
2. Mount sample onto DIC oiceyes
stage. u CSU 100x Oil N2 DI oic Camess
3. Click on “Trans” and e
“Current Shutter”. The u TIRF 100« Oil N2 |® Current Shutter

microscope should be on
“eye” mode now (1).

4. You may use PFS, perfect
focusing system, find the
coverslip of the sample
as follows. Otherwise, go
to Step 5 directly to find
focus without using PFS.

e Press “Focus” (2) button
to activate PFS. The
button blinks when the
sample is far away from
focus.

e Move microscope focus
knob anti clockwise to
move the objective
upwards.

e When the objective near
focus plane, the “Focus”
button stops blinking.
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Change Z position by
using “PFS” focus (refer
to C.5.) to get a clear
image of the sample.
Look at the sample via
eyepiece while you turn
microscope focus knob
until the sample is in
focus.

The objective Z position is around 2500-3000um (3) when a typical glass
slide sample is in focus by using 10x objective lens.

To view different part of
the sample:

For XY: use joystick (1) to
move stage. The tip of
the joystick can be tuned
to different speed
movements (2).

For Z (when “PFS “is not
engaged): use remote
focus drive (4) to move
the objective lens at
different speeds (3).

@® Coarse

» Fine

& Ex Fine

.E
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Make sure the
Transmitted light is on (2)
and on the “Ext” (middle)
position (1). Change
transmitted light
intensity (3) when
necessary.

Find and focus sample
using fluorescent light.

Follow and complete
section B.

Check the accessories of
microscope body:

Back: set mirror position
to lumencor illumination.
Left side: field
diaphragm is on the
outer position.
Right-side, all filters are
on their outer position.

Activate “LED FITC” (or
TRITC) and “Current
Shutter”. The remote
control will be lit up.

Adjust light intensity if
necessary:

Push the Apture iris in
(refer to 2C), or

igright side: outer
position

BlLeftside: outer
Iposition

Push the Apture iris in to reduce the fluorescent light illumination when

necessary.

LED FITC
A

. LED TRITC

Rhod.

Ii Lumencor Intensity

i Current Shutter |

CURRENT

[acamn]

Set Lumencar Intensity: 0-255;

Cancel
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Lumencor intensity:
change value 0-255.

, E188 Coarse

Mkon

N 2 il
To maintain fOCUS, press 7 Bwhen Focus/PFS is on,

“Focus” button on scope W 5 2 use PSF controller to
body. You need to use : change focus only.

PFS to fine tune focus
once you activate PFS.

Close “Current Shutter”
to protect sample from
photobleaching.

Do Koehler illumination if
you need DIC/PH

Koehler illumination and
DIC

Focus sample.

Close down field
diaphragm (1), adjust
condenser position (2)
until image of field
diaphragm is sharp under
eyepiece, which is super
imposed to your sample.
Using two centering pins
(3) to adjust image of
field diaphragm to center
of FOV.

Open field diaphragm (1)
until its edge just
disappears.

Open condenser
aperture (5) to
maximum.

Based on the objective
lens in use, choose the
condenser position (4)
accordingly.

For example, one needs
DIC for the 40x/0.95 lens:
MM Select DIC Eyes.
Tune condenser to DICN2

(6).
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Loosen screw for
polarizer (7).

Look at the sample
through eyepiece while
moving polarizer (8) to
the position gives best
DIC effect.

Fasten screw for
polarizer to the optimal
position.

DID oic Eyes

D]: DIC Camera

@ Current Shutter

Preview images using
camera for spinning disc
confocal:

Select the appropriate
CSU Light path (1).
Adjust laser intensity (2).
Choose camera Prim95B
(3).

Show live (4). (Click one
more time to close the
live window).

Go to “Acquire” ->
“Acquire” to open the
window. Under “Special”
tab, one can change
camera settings, such as
crop the view (center
Quad, Use Active region),
change exposure
time/autoExpose, and
read out speed, etc.

Under “Acquire” tab (a.)
for illumination (b):

a Primed5E
= | = =

3.5

T

LED FITC
FITC

. LED TRITC
Rhod.
ﬁi Lumencor Intensity

@ Current Shutter
. Trans

D2 pic Eyes

Expasure Time:
W0 5ims ~

AutoExpose

Binning: E :

Camera Area:
-» Full Chip

Center Quad.

Show Live
1 =

lie Rin

D]: DIC Camera

405 488

(] Save w/Sequence  Display ] ﬁcquire] Comect ] Annotate  Special l Prime ] Live Replay

Digtizer: | 100 MHz {16-bit)

Gain 1{HDR)
Camera Shutter: | Open for Expose
Clear Mode: |CLEAR PRE SEQUENCE
Trigger Mode: | Nomal (TIMED)
TTL Output: | Al Rows

Live Trigger Mode: | Normal (TIMEL)
] Moise Filter

(] Show Focus Indicator

- Primed5E Dual

i o A
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a) Main Window, “Load
State” (1).

b) Select All except for
“main: file Name and
directory (2).

c) Select and open the
one fits to your
application (3).
(C:\Users\Imconfocal

e Choose any light path (C) @) Livesk [ Acquie
and “show live” (g) to rf h Acquire Imag E (20230626test
preview image before Dap ‘ I Save 'Live a Set Save...
acquire image (h) ’J CSU GFP i [ 5ave w/Sequence  Displ Acquire BComect ] Annotate ] Special ] Prime ] Live
° Or, if one Only need to 3] { Exposure Time: Auto-Expose Settings:
preVieW image, jUSt - CSU RFP | I:HB' || E—— Target Intensity: jl};) =
i of Max [4095]: |=. 5
choose “current shutter” Qe AutoExpose L E —]A
VI MRT - | Sec e
(e.) and choose any light = | e R E———
ema
i i i C5U C-Y-Cy5 YFP Camera Area:
path in the main side @YFP y e J orinston - €.
panel (f.) to preview the & csvcvanos e _
image by “show live” v — Preferences |2
’ lse Active Region Amount to g ST C YTy YFP I
CSU Dual GFP-RFP || : using the am@- S Cy5
g Show Live CSU DAPI
jivel S GFP
CSU Dual DAPI-RFP B || M Zoom v 21 Brp C.
= : [] Use settifCSU namow GFP I
CSU Dual GFP-Cy5 Temp:13.02¢ CSUDLAIGFP/Cy5
Custom Field|c 51 pualGFP/RFP
7. MM allows to save -
. . V71 Acquire 17 Acquire
achIred image onto a 5.
predefined folder (5, 7) boais | ma] s wooid [ ponie | b 0 o5 e |
’
. e & Overwrite e Saveto: CAMM...\AcquiredD01 £
and based image name Save "in% AddTo Save n% ave to . . quire . Sfts.?\r‘e.l. .
(8) []Save w/Sequence  Display 2 New ve w/Sequence [ A casite: St Savine .k
i sure Time: | 1
6. 119 =] [EE— Diredory..7. AMAMAGES |-
AutoExpose Base Name [e.g. Image001]f| [Acquired001
e - [ image already exists
: 1
Binring: I: z (®) Skip to end of sequence () Confirm before overwritin .
Camera Area: () Overwrite automaticaly I
- Full Chip E
Center Quad [ Show Image when Overwrite Saved 0K L
F. Setup acquisition using in" Apes Window Hidp
Scan Slide... X
MDA window. A Angiogenesis Tubs Formation... é
1. Start MDA using the icon. e
Or MM -> Apps -> Multi 21 JE] g 'tg ®
. . P 1 icronuclel <
Dimensional Acquisition _‘j n =
(M D A) ) it Dimesionsl Acquitn..
2. Load Lightpath:

eplay
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user\Desktop\MDA
settings)

You may save your
settings and load
next time for your
own convenience.

Main window, check the
dimensions accordingly
for timelapse, multiple
stage position, channels,
Z series, etc.

Saving Tab: to select the
folder destination and
image name.

Wavelengths: You may

manually choose a

proper one from the

dropdown list.

1) Understand the
Lightpath name:

CSU: spinning disc confocal

CSU Dual: spinning disc

confocal two camera

simultaneous scan.

FRAP/CSU: spinning disc

with FRAP

Laser WF: laser widefield

(non-confocal)

TIRF: Total internal reflect

Fluorescent, for membrane

signals.

2) If you have loaded
DualCam state, choose
Prim95B Dual.

3) Keep “live” (3) while
change Gain, Digitizer,
Exposure (1) and laser
settings (4) for signals.
Different scale settings
(5) gives different
contrasts.

—

Main
Saving A Tmelapse [ Camers Regors e image Possions
Timelapse [ Mutiple Stage Postions
Wavelengths Mutiple Wavelengths T Lapee: Tnszone

T W1 CSUDuaIDY (]2 Seres
W2 CSUDUaIDY [ Syeam

[ Stage: Stage Pastions

[ Warenging umnation and grmart
2 Wavelengihs Exoouren nd Clecson
2 Wernlent: 2 Seses At Focus

Summary.

Save State.

Load State

W3: CSUDUaIGF [ R Joumais  — —
W4: CSUDualGF 2o PR T —
e [Use Dl Z Motons ® =
Z Series o Hew ol . @
() Step Size and & Set Top and Botiom by cument: .
Display
[T —
Summary @ Svwam. Eonrs
A Stam: umnstion CSUMDS
5 S Stenge e Camern Mode %S
Hiamas
sergpe
Cancel
Fie mame: 305 “mos -
o Frevous | B Net [o= ] o
" Multi Dimensional Acquisition
I Multi Dimensional Acquisition Main
Description: ~ “Images automatically saved with base file*
Main
- Timelapse
Saving Timelapze
Stage
Timelapse [ Muttiple: Stage Postions —W enath
avelengths
. —g Select Directory... | E:\User Data‘yuan lee
Stage Muttiple Wavelengths W1: CSU DAP| o
—_— : Increment base name if file exists
Wavelengths 7 Series W2 CSURFP pece pame: |lesl  training |
| Multi Dimensional Acquisition
Main
lumingtion: | CSU GFP v
Saving Tone]
T | CSUCA/CY5 G5
L C/Y/Cy5 YFP
Stage Digtizer: CSUCy5
S CSU DAPI
_Wavelangths Exposure: CSUGFP
WI:GSU GPP e
- CSU namow GFP
- CSURFD CSUDuDAPI/RFP
WECURP o Bpose: —|CDualGrP/Cys
W3: DIC Cameri CSUDualGFP/RFP
———————— Acquire: DIC Camera
Z Series DICEye
FRAP/CSU C/Y/Cy5 Cys
Display FRAP/CSU C/Y/Cy5 YFP
Summary A Zseries with EE:E%SH ([:]);EP\
FRAP/CSU GFP
Aignment Croppit FRAP/CS1) RFP F

Laser WF Quad Cy5
Laser WF Quad DAPI
Laser WF Quad GFP
Laser WF Quad RFP
Lumencor FITC
Lumencor TRITC
Otthagenal

Parallel

TIRF C/Y/Cy5 Cy5
TIRF C/Y/Cy5 YFP

B rrimeoss-2.

a Prime95B Dua
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4) Click “live” (3) one
more time to stop live
view.

5) Repeat step 3) and 4)
to optimize signals for
all the channels.

6) Check “Z series with
the wavelength” for 3D
imaging (2).

Stage: name stage
position (1), change PFS
wheel to find the best
focus. “Stop continuous
Focusing” (2) is shown
when adding (3) position.
Otherwise, press “focus”
(refer to section C.5.) to
engage PFS and add (3)
or insert current position
(4) when necessary.

Z series:

a) For dual camera
imaging, “Acquire
wavelength set at
eachZ”.

b) For single position
scan, use “range
around current “to
set the Z volume. For
multiple position
scan, use “center
around current”.

c) Make sure the
current position is at
the bottom of the Z
volume before
starting acquisition.

Summary:

a) Print: to save
experiment file as
future reference (not
for re-use)

“Acquire” to start.

T rLive (35%)

8-Bit Range (0-255)
10-Bit Range (0-1023)
12-Bit Range (0-4095)
14-Bit Range (0-16383)
16-Bit Range (0-65535)
Auta Scale

Scale Within Active Region

Scale Image...

405 48

185% 5%

55 | 561

A5 5%

640 4

8%

® . Multi imensional Acquisition

Main
Sawving
Timelapse
Stage
Wavelengths

W1: C5U GFP

‘W2: C5U RFP

Z Series

W3: DIC Camneri 3
-

Display

Summary

4.

Main

Saving
Wavelengths
W1: C5UDualDs

] o|B8 |8
Main
Tuminition CSURFP v
Saving 1
Timelapse = Gain 1 (HOR) v
Stage Digiizer 100 MHz (16 bi) v 1
—_— .
Wavelengths e 0 F] m v
W1: CSU GFP ]
WEGURP 0o Brose: | Never vi2 o] suel
W3: DIC Camer: .
————————  Acquire Every Time Point v
Z Series
Display Never 2
Summary IZsenes with the wavelength 2 .
Sirment Copping %[0 Y0 3] |Set Agnment
Z offset relative to wavelength 1: {0 o
3. A Previous| P Next
o amEtl “‘LlamE: OO i
= = =
I Fosition3 I
-
X: -1259.3 |=
Y -. =
2030.3 |2 AF Offset: I 2
.
= S =57, - ; ’
2391.43 |& 17274 |% Stop Continuous Focusing -
["1Offset Z for travel to this position |0 e

Positions:
01 (-295.2, -3526.3, 2874 15, AF Offset=15930)
2(-1083.8, -3530.7, 2899.15, AF Offset=18624)
3(-1259.3, -2030.3. 2891 .43, AF Offset=17274)

+
-
>
+
* f.', Mowve to Position Sort Load.. Save

[] Use advanced stage position/wavelength table acquisition parameters

Interactive settings
Furrent Paosition: -2524.3 +| hicronincrement: |1 =

Settings for acquisition series

! il
s Huall} (®) Acquire wavelength set at each Z
quire . senes for one wavelen atime

Display

Surmmary

Keep shutter open between steps

Range: E = Range Around Curment
Top: 2718 Set Top To Curmrent
Bottom: 27888 2 et Bottom To Cume
Step Size: IZ: Center Around Current

Mumber of Steps; |4 =




Live SR confocal _ CSU and SR | CBIS User Manual

. . . Wavelength 3
G. View acqwred data using lumination: DIC Camera
MM Collection: Firsttime point

As Z Series: Yes
Exposure: 200 ms
Gain: 1

1. Start “Review MDA data” Digitizer: 100 MHz (16-bit)
(1) Auto Focus: Off
2. Follow the sequence Image Saving Requirements

140 total images requiring 96.13 MB
shown: 1-5 to open the

image to be viewed.

Description -

Print

- Previous Next Iﬂ Acquire I

S PANS BLEETTE

w == =]
1.
Select Base File User Data'\New.. \TEST STAGE ZE_SR.ND Open Sequentizl
—_— &
1
< i [ {1 Multi Dimensional Data Set Utilities =N =R
3 - E.\User Data'TY test
3. Check the boxes under pata ses Descrpion
X [] 20230626 for manual nd
“Wavele ngth s” to view ] 20230626 for manual1.nd
A [] 20230626 for manual2.nd

the image (6). [] 20230626 for manuaiZ.nd

. . L1 20230608 formanyald nd

4. Click the right mouse 4, [[Baztestormanasna | | Time:2 Tme poris
=] P com e Sne Stage Posttions: 04, 03
button at the top left [ 5232a control_live SR_SR.nd Wavelengths: CSU GFP
. [ plart 488 563 nd Z Steps: 14
corner tO Select |mages Load Image(s [1 plant 488 564.nd Data Log: 1.LOG
to be loaded (selected Conia Lo ES DDl 5
. . Run Joumal... WView.. L
images are marked with
Append Sets Copy Setis). Build Thumbnails
aX) (7).
Select Al Unselect Al Delete Setls) | | Move Set(s)...

5. Select the “stage
position” you wish (8).

6. If the images are
multicolour, both the
wavelengths and the In
display wavelengths and
colour composite should
be checked (10).

7. Inthe “selection [xs]”
Press “Load images” to
build a stack of images
which can then be saved
as MetaMorph stack
(*.stk) or a multipage tiff
(11).

8. You may use “Z
projection” to display the

10



maximum projected
images (9).
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8.

Selections [¥'s] I Display

Toe W ] T 50

—9.

Z Projection IE\rent marks I

1 Z Projection

Type: gz::::;al Bozrd;r:::: [ ] [Creste Rotation...
Angle: Ovetical @) caliprated (O User Speciied

Planes: | z| to; 2 z| [~ Ml Planes 7 Dist.: 1.40

RunJoumal Loop...| | Close

10.
Selections [Xs| Disp'ﬂ’l
e | ps

() No Composite
(®) Wavelength Composite
(7 Color Composite:

11
Selections [Xs] I)-sp|a,

Load Image(s)

Acquire super-resolution

images (SR) .

Capturing a normal CSU
image before SR imaging
is recommended.

Click “LiveSR” to start
LiveSR-3D window and
toggle “On”

“Snap” in liveSR -3D
window to have a look at
the image quality of the
SR image ( SR processed
one).

Click “Start MDA” to add
the Journal of “SR_live
MDA” into MDA protocol
so that processed SR
image will be saved
automatically.

Snap in MDA until you
get image (a software
bug).

Acquire image. (Refer to
section F).

E LivesR |
@ csuosn

DARI

8 csu arp

GFP

@ csure

RFP

® o

Cvs

@ €5U C-Y-Cy5 YFP
VP
. C5U C-¥-Cy5 Cy5
vl
CSU Dual GFP-RFP
C5U Dual DAPI-RFP.

CSU Dual GFP-Cy5

Y

Snap

T
= LiveSR-3D

Journal

Type | ital Foint| Interval |

Saving

OFF [IL]
O S

|
. |Special +| End of acquistion_~]

Sy pselasesh
Timelapse SR_live MDA
Wavelengths

Snap

Process

Ay

W1: C5UDualDy!

W2: C5UDualDy!

Live

O

Batch Process

by

W3: CSUDualGF

Wi CSUDusIGH

Setup MDA

®

.. |5pecial | End of acquistion_~|

[o)-ie ez mmm O
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. Shutdown the

instrument and
software:

check PPMS for the NUS_CBIS
Facility

If there are users coming:
l. Remove your sample, clean the lens. Go to 10x lens.
Il. Exit from MM.
. Transfer data: Confl3 or Onedrive/google driver/CBIS
V. Log out PPMS. Enter logbook.
If there are no users coming:
l. Refer to above step I-lll.
1. Shut down workstation. Enter logbook.
Il. After the monitor is black off, switch off power supply 3, 2. 1.

12
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