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Turn on System

Please sign on the log sheet before switching on system.
1. Turn on main power control @
2. Switch on main power control @
3. Turn on laser power by switching key clockwise for 90 degrees ®
(Please leave 3 minutes gap before turning on the computer)
4. Turn on computer power @

Version 1.2 2025
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5. Turn on another main power control 5 on the wall ®
6. Press the button 6 to turn on the power of laser 488 and 561 ®
7. Press the buttons at the back of laser suppliers. (B1 for laser 488, C1 for laser 561)
8. Wait for 30 seconds, until the lasers warmed up and shown standby, turn the keys clockwise for 90

degrees. (B2 for laser 488, C2 for laser 561)

9. When actual value achieves 100% and the Laser status turns to READY, turn on the TIRF computer @\
10. Press the button to turn on the vibration isolation.
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Software Initialization

1. Logon computer with “User” account (Please find User account password posted under the

computer screen)
2. Double click the JPK NT Desktop to open the software on Linux (left computer)

JPK NT Desktop
3. Start the MetaMorph software on Windows (right computer)
—  For TIRF users, click MetaMorph TIRF FRAP icon
—  For widefield users, click MetaMorph WF icon
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Set the Temperature (Optional)

(Please skip this step if it is not needed)
To heat the whole acoustic enclosure,

To heat the driver on the stage (for culture dish only),

Options -> Temperature Controllers ->PetridishHeater
Temperature controller -> Set the expected temperature ->
Save

Turn on the power of T-controller (the power button is on the wall at the left back of the
equipment, and T-controller is on the acoustic enclosure) @

Press the red button of the T-controller for turning on the temperature 10

Turn the black switcher clockwise to max for turning up the wind before reach to thetarget
temperature.

Set the temperature on the black screen by pressing the arrow keys below the LED display
When temperature reaches expected value and becomes stable, turn down the wind to min by

turning anticlockwise.
10

Turn on the Petridish heater (on the vibration isolation
left side of microscope) by pressing the button on the
backside

Press the red button near the temperature screen to
start heating

If the different temperature is applied, go to software
interface open the temperature control panel:

Please set back to default temperature (37 °) after using.

|

Advanced Window Help ' [¢ PetriDishHeater Temperature ... =
£* ExperimentPlanner lf_L{ IL lh‘| I_& H =) | Control 249°C
IPK NT Jython Console L — Il_— } 6
= Pump Control Setpoint ILI 3.—-.'5| & ]'c
B CIEOLCRC I -l [ PetriDishHeater Temperature Controller | | Saving Settings 1 Save |
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Lightpath Selection

If fluorenscence is applied under wide field, turn switcher (behind the microscope) to LED WF mode.
e Then turn the filter wheel to the proper position
- If DAPI channel is applied, turn the filter wheel to Position 2
- If GFP channel is applied, turn the filter wheel to Position 3
- If RFP channel is applied, turn the filter wheel to Position 4
- If Cy5 channel is applied, turn the filter wheel to Position 5

Figure 1 Example of Position 3 for GFP channel Figure 2" Example of Position 4 for RFP channel

If TIRF laser is applied, please turn switcher to TIRF mode.
e Turn the filter wheel to Position 1
e Press the red shutter to turn on the laser 488 nm and 561 nm

e Iflaser 405 nm is applied, press button D to turn on DAPI channel. If laser 642 nm is applied, press
button E to turn on Cy5 channel.

To control cameras,

If the signal is detected by right camera (Optical tweezer/]JPK), spin camera novel to R mode.
If the signal is.detected by left camera (TIRF/Metamorph), spin camera novel to L mode.

QO Nlewport
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Sample Preparation

The sample should be sealed in channels by nail polish or paste.

¢ Make sure the cover slip face down to the objective.

¢ Mount the sample onto the slider with holder. The left one below is used for glass slides, and the right one
below is applied for culture dishes.

(Please keep the clamps away from the central region to avoid against the detection objectives when shifting)

¢ Apply a drop of immersion oil on the trapping objective
¢ Slid the slider into NanoTracker head

Detective Objectives

Trapping Objectives
Objective Info:
Detective objective Trapping objective
Water Dipping 0il Objective
Magnification 60x IR Afe Magnification 100x Ljﬁ‘&m;l
13-020 wo 0
NA1 g I NA 1.49
5 F2

Working Dist. 2.8 < ) Working Dist. 0.16-0.09 & 3

- H
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¢ Open up Junicam ., , Objective Positioning .=~ and Sample

Positioning i the menu bar.

File Camera Control Signal Measure Options Advanced Window Help

> [m] & | [zst]+]x =) | ]

o | =t | B | 2

[
L]

¢ Drag the bar of the towards MAX (right side) to increase LED intensity and drag
the bar to the left side to turn down LED intensity. To turn off the LED, drag the bar to OFF or click On/Off.

n [ x]

LED Intensity

:I 139.000]( + |
| gl | )

L
OFF =l MAX

o If the image is still not obvious with maximum LED intensity, exposure time'can be set for display. Click the

Spanner in the JUnicam to open Junicam settings.

Ju

RS> (weliwla)x] (4] (0] =

XIMEA - MCO23MG-SY-UB v

¢ Click Exposure to set exposure time and gain. Tick off Auto Exposure/ Gain before adjusting exposure time
and gain. Drag the slider of exposure to right side to incrase the exposure time. Oppsite direction will
decrease the exposure time. Otherwise, type the exposure time in ms into box.

 Drag the slider of gain to right side to incrase the gain. Oppsite direction will decrease the gain. Otherwise,
type Gain into box.

)]

>

JUnicam settings IE

|QuickSetup Camera settings EXPOSUFE|Deﬂce|Pnst-prncessing Scalebar and Markers | Favorites

Exposure Time i l {1 l 3 4.4 ms
i T =
0.00 30.00"

Gain . ﬂ-l ) fl124 £
1 T el ! "
S0 24.00

Auto Exposure { Gain &/

Ao intensy e 110 %
0.00 100.00

Auto Exposure Priority ¢ %
— [0 ]
0.00 100.00
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* Images from JUnicam can be saved by Save and Save as buttons in the toolbar.

o Create a folder named as [Your name] in jpkuser. Then select the proper file format and

click save.

|XIMEA - MC023MG-SY-UB

RN [

e ]|

% |ed entrie

HE

Hll

Save \mage

@ ‘? » home » jpkuser » jpkdata » . »

& & &|Q x\_

e #
Ly bin

[ boot
Ly dev
etc =
home
[} itsupport
i jpkroet

1 jpkuser

_u Desktop

1+ | Documents

|| Downloads

\ =] kadata [

2023-02-22

2023-02-27

2023-03-01

2023-03-06

2023-03-10

2023-02-23

user's folder

2023-03-02

2023-03-08

2023-03-13

Selected files: |Unt|t|edl|f

‘ ‘ TIFF images

Ai | o save WIX Cancel |

|| TIFF images
|1 PNG images

|| Windows bitmap files

| JPEG compressed images -

| | PGM (portable graymap)

» Click fast stepping up

the lens attached to the slide bottom, switch to slow stepping up

ist

ntriet

Version 1.2 2025

=]

of trapping objective to move up the trapping objective close to the sample. Until

image of sample will become clear when focus'is arrived.

3

HER

Detection Objective
1330.34 pm
Y]
i

+ . . L
. Keep moving up trapping objective, the

Trapping Objective

Trapping Objective

Fast steppingup ~—————| %

Slow steppingupe———+——| 4

382.5 pm

Slow stepping down+—m——

Fast stepping down +—v—F——

T~
»|

e

Mear focus

——=———+ Place to change sample

H =@ H

10
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« If the glass slide is applied, drop water on the sample surface, then move down detection objective by fast

stepping down until it accesses the water on the cover slip. If the culture dish is applied, ensure the
objective is in the water or media.

Detection Objective

* Current position

ax

Datection Objective 1

¢

Place to change sample

Fast stepping up

_\\\l‘}.i 1]
1

Slow stepping up +

1330.34 pm
Slow stepping down +

N .
Fast stepping down < $ L] » Near focus

Trapping Objective

!

£ 2
s

(73]

8

I
w

pm

, Both objectives
accessing their focus

I [« ]«
»|
*

Apart two objectives
for changing sample

11
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¢ Close the field aperture diaphragm (switch to Min) on the NanoTracker head to visualize it in the field of
view (1).

* Next, rise detection objective until the edges of hexogen turn clear (2) and open the field aperture (move back

to Max) (3).

« If the confocal dish is applied, ensure the liquid in dish over 2ml. Move down detection objective by fast

¥
stepping down until it accesses the water. Close the field aperture diaphragm (switch to Min) on the
NanoTracker head to visualize it in the field of view (1). Then, keep dropping down detection objective with

slow stepping down until the edges of hexogen turn clear (2) and open the field aperture (move back to Max)

Please do not lift, drop or moveanyone of the objectives in objective positioning after the steps of
defining the focus.

« [f the objective position must be adjusted, move the coupled objectives together by typing step size then
click arrows for or'down.

H EE

Detection Objective [

[

i ——

Move Objectives

E

]

Step Size

EH: 10.0IE] pm

Det. Objective:

—
w

naHan

Trapping Objective

(][]

382.5 um 8079.85 pm
Trap. Objective:
E 3181.17 pm

— i
- @EP 12
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* ] [n][e][e][aul(az] [2][a Q| son:

Beads Trapping

&\

¢ In live image window, the red cross represents
Trap 1, and the blue cross is for Trap 2.

¢ Put the cross on the beads and turn on the laser
e Switch on the main laser shutter

‘i— I:>\an-—‘

e Turn on the laser shutter of Trap 1 and Trap 2
respectively

wlw] = [o][e

«w,n

e The sign of laser changes from “X” to “+” when laser
is on.

» The particle can be trapped in two ways, dragging O TRIN [wlE - [mlelleala] [HIAlC (@] mem
one of the traps to the particle or double-clicking onto

the particle.
* To move the trapped particle, it can be dragged to ~
position of interest or double-click a new position. ®

13
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 Use XY position in sample positioning \i‘ to monitor the motor stage, moving sample into the field of view
» The piezo stage in the middle has a range of 100 um in X, Y and Z direction for fine positioning.
* Using blue arrow or slider bar of Z position to set a reference z position in the range of -50 um to 50 um.

@- m—
Motorized XY Sample Stage 4 Piezo .."Tl:age
XY Position [ | % Position Z Position
| 4+ | # (][ s0.00|[ = Jum
|_ |l |i — 40 um
“ | e > | »| “|| . > | |+
= 20 pm
K : |+ E
—— —— — —— 0 pm
* | * L*
— -20 pm
X Pasition 5011.05 pm X Position 0.0 pym Z (abs.) 0.0 pm
— -0 pm
¥ Paosition 0,99 pm ¥ Position 0.0 pm
| change step size | Change step size | [~ ]| =50.00f[= [um
| Mowve ta arigin [ Move to origin | Sat as raference

14
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. . . Eﬁ _ ol x |
Calibration of Trapping e )
External channel Internal channel Enable
Cap-X signal Cap. Sensor X
® Open Advanced - Cap-Y signal Cap. Sensor Y
1 Cap-Z signal Cap. Sensor 2
¢ Tle High Speed 1 High Speed 1 O
High Speed 2 High Speed 2 O
High Speed 3 High Speed 3 O
ﬂ.d\l'anﬂ ad "i_"”rl dow HElp High Speed 4  High Speed 4 c
Precision 1 Precision 1 O
Precision 2 Precision 2 O
Ej Channal SEtUp Precision 3 Precision 3 O
=l Precision 4 Precision 4 O
Precision 5 X Signal 2
Advanced 'Ehl'StEm status Precision 5 Lockdn Phase O
Precision & ¥ Signal 2
Precision 6 Lock-n Amplitude (W
) ) ) Precision 7 Z Signal 2
':'pt": al Calibration Precision 8 Sum 2
Precision 8 Precision 8 -
riP | Precision 9 X Signal 1
.k Lase oweEr suﬂp y Precision 10 Y Sianal 1 il
e .y e = P IT Z5 11 W
8 Motor Position Initialization ecmon1z  Surd
- . § . |Preciswon 12 Precision 12 0O
3= User-defined optics positions =
ose

e Turn up the laser power by dragging the slider to right or typing the value into description field until Z
signal and sum of Trap 1 and Trap 2 are all green (1-10 V in z)

¢ [f Z signal and sum values of Trap 1 are red or over 10 V, increase the signal attenuation of Trap 1 (from
level 1 to level 4). If Z signal and sum values of Trap 2 are red or over.10.V, increase the signal attenuation
of Trap 2 (from level 1 to level 4).

i Signal Attenuation | L Laser Power | 1 Power Ratio L Laser Power | J1 Power Ratio

% Laser Power . I1 Power Ratio il signal Attenuation il signal Attenuation
= Z Signal sum Z Signal Sum
(1] 23 30 =ﬂ| 100 | il ¢ ——_]—
)] P y
Trap 1 ' 0.01V 7 —

rap 1 2 3 4 / Trap 1 12 32 @ 3,14V L 146V
L ‘ ‘ J =—

7 A\ Trapd 5o || oorv A Tap2 Ty, [ ezev _ 140v

¢ Adjust the power ratio of Trap 1 and Trap 2. Increasing the power of one value will automatically decrease
another one. The trap with larger stiffness would take larger ratio of power.

| il signal Attenuation
| L Laser Power | J1 Power Ratio

Trap 1 Trap 2

) | 50| %

[ 50| % ¢ ]

15
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» Open Advanced — Optical Calibration — Fine-tune Optical Calibration

[anced | winson el
87 Channel Setup xt P ‘ ‘
|m cal
Advanced System Status E Iu_ ﬁ ?

9, Advanced Force Sett

& Motor Position Initialization

l.': User-defined optics positions

¢ Press Acquire image to capture an actual image from Junicam * Q
» Position the red and blue circles as accurate as possible to center of two beads separat& he zoom

function (or mouse wheel) to enlarge the field of view to make the alignment easier precise.
¢ Then click Accept to update optical calibration and close the window

.\ Fine-tune Optical Calibration !

E
)

i\ Fine-tune Optical Calibration

) > < ————————)
[ mess (Rzauee age) (Smebronis cursrs)

Click on a trap cursor and move the cursor to the real trap position.

| s

Click on a trap cursor and move the cursor to the real trap position. |

o
O

&

S

16
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. Open the Calibration Manager in the task bar to set each trap.

« [n the setting panel, set up the diameter of the beads, solvent temperature, and

density of the media.

« If the media is not water, tick off “Use viscosity of water” and “Use density of water”, type the absolute value of
media’s viscosity and density into the description field.

» The exclusion range of frequency will be defined by trap signal later

21

Bead Size (Diameter)

Trap 1 Bead Diameter Eﬂ Same bead size for both traps

1000.0[ = |nm

Trap 2 Bead Diameter

Temperature

 ViscosTty

Viscosity Use viscosity of water

Density Use density of water

Eﬂ 2.500 |EJ kHz Exclude range from fitting

(][ 1.500] ~ ]k

-

B

e Click Trap 1/Trap 2 in Calibration Manager | settings| Trap 1 |Trap 2|

|Channel
e Set to all scans or No. of spectra moving average
¢ Click Run to plot a single power spectrum (power spectral density vs. Frequency). erases the current
spectrum.
Light blue: original power spectrum of the thermal motion of the particle
Dark blue: a logarithmically average version of spectrum
: selected area
Red line: the best fit of the original spectrum
: exclusion range
« Select the corresponding frequency range with corner
frequency, excluding certain peaks or unwanted features.
* Press the Accept values, the calibration data of
sensitivity
and stiffness will be fitted.
» Then, tickuse it for'both sensitivity and stiffness.

X signal 1 Q |[H]|lH]T

1E-6 |
1E-7

158
169 |

1E-10 ¢

Pawer spectral density (vIHz)

1E-11

1E-12

1 100 10000
Fraquency [Hz]

17
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Calibration Manager

Settings
Channel————— l -+, l
X Signal 1 Q ™~
@® X Signal 1 < * E [ :I: Hj“
(O v signal 1
O z signal 1 ' ' ' ' '
; e L T EEEEET T ARERETPRRRE
"~
Calibration Data E 0 - S U S I L
for X Signal 1 s | |
T T S e
1.00000 vam i 11(=) | IR S R R
e o
0.05000 N/nm B i i
| 0.05000] Jpns e10l H :
B =8 B R LT .
iz 554.1 Hz 1Ea2 b . !
A i |
de 7.553 mv?Hz 1E13 | ;
D: 45.78 my/s 10 100 1000 10000 100000
Frequency (Hz)
N e 1.0281 = = = - =
orm. X Oscillating Thermal Noise——— Fit Range [ Scan Averaging Scan——

Sensitivity: 9.659 mV/nm E]E]kHz O All scans 'E
Stiffness:  0.02921 phynm | T2ble Ampl.: [+ oo1][+]kHz | @ Average Last z
Xt

Signal Ampl.(Trap 1) Iﬁ Ol L Logarithmic Bins: l

| [ Accept values| Signal Ampl.(Trap 2); G 2004

¢ Go back to Calibration manager and tick exclude range from fitting in exclusion range

Exclusion Range

BE] kHz Exclude range from fitting I
)L 1.500] « Jiez

18



HKU LKS Faculty of Medicine
Centre for PanorOmic Sciences
M d BEAERBZHABR AP

Imaging and Flow Cytometry Core

Data Recording of Force spectroscopy

e Turn on the Auto Save in pre-setting. Every Force curve will be directly
saved into hard drive.

2| =)
Auto Save Auto Save
Off On

* Open File -> Saving Settings
« Tick the appropriate selection in saving setting. All the data should be
saved in user’s folder with correct filename root.

o MENEY AN E RS anls |
2 HEIER
Current Folder:

E » home » jpkuser » jpkdata » user's folder |

[C) Keep for future sessions
Real Time Scans |Fgrce Segments |

Filename Root |rea| ‘

Channel Save with Scan
Signal 1
Signal 1

Z Signal 1
Signal 2
Signal 2

Z Signal 2

Sum 1

Sum 2

[Z Piezo

Time

Trap 1

Trap 1

—| lLock-In Amplitude 2

Lock-In Phase 2

Lock-In Amplitude 3

Version 1.2 2025

Force Scan List

Say

Number of unpinned entries E” 20|E|

Series-2022.11.30-17.10.54
Series-2022,11.30-17.10.46
Series-2022.11.30-17.10.36
Series-2022.11.30-17.10.26
Series-2022,11.30-17.10.16
Series-2022.11.30-16.53.42

Series-2022.11.30-16.53.37

Series-2022,11,30-16.51.51

rirrererereepy

19
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Force Spectroscopy and Movement Setting

Force Spectroscopy oscilloscope
¢ Click Measure in the tool bar, and select Force Time Oscilloscope
 The control panel of spectroscopy is on the left side of software =

Method 1 Absolute Force control

« Set the relative displacement and the in

« Planar angles of 02, 902, 1802, 2702 (or -902) correspond to the

+X, +Y, -X and -Y directions, respectively.

For example,
0° (right)

90° (up) | 180°(left) | 270°(-90°)
(down)

* Determine the speed of segment 2. Segment 1 speed will generate the
same speed as segment 2.

« Sample rate refers to the speed of recording data. Normally, apply
default setting which is 2048 Hz.

e Select Scale time to fix speed for movement mode with controlled
speed

* Select Scale speed to fix time for movement mode with

controlled time

» To repeat the movement, type number of scans.into
¢ Choose infinite if keep the same movement

160° (up
left)

A

e O -9

n\
« Click [L| to open advanced force setting to check controlled time or
variable time (or Setup — Advanced Force Settings)

- Select sample scanner or trap 1, trap 2 to switch target

- Check the time, speed, and rate of segment 2. There values
are updated automatically when any one of them is altered.

- If apply the different extent and retract rates, tick off “Use
the same rate for both movement”. Type in the time and speed of
Segment 1.

- Waiting time (s) at the extended ( ) or
retracted point ( ) can also be set by typing into
description field.

'''''''''' | J1 ==

Movement

Version 1.2 2025

Signal gpticns Advanced Wir

| [—' Calibration Manager

J U h} Force Time Oscillgscope |

L 13

Spectroscopy Control

[
Absolute | clamp | RampDesigner

2.0 m

Displacement

Movement |Sca|e time to fix speed

Planar Angle (g) [ = ” 0.0” - ]deg
Polar Angle (8)

Segment 1 Speed

Segment 2 Speed m‘ 4.0”T] pmf:i

Sample Rate

[ZH 2048|E| Hz
Scan Repetltlons

(® Number of Scans [ZH 1 |E|
O Infinite

=

‘Scale speed to fix time

Planar Angle (¢) @) scale speed to fix time
Polar Angle (8)

Scale time to fix speed

Seament 1 Sneed

Scanner

® sample scanner
L) Trap 1
) Trap 2
Timing / Speed Settings
I'U' Use the same rate for both movements l

A _[x]

Segment 1 Time 5
Segment 1 Speed Hmis
Segment 2 Rate 0.02[ = |Hz
Segment 2 Time 40.0| = |5
Sagment 2 Speed 0,05 = [pmfs
Waltina times after movements

Delay after 15t 0.0/[«|s
Delay after 2nd 0.0f| = [s

Number of collected samples
FiFst rovement 21920
After 1st movemant O

Second movement 81920

After 2nd movement O

20
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¢ Set up the to defines the direction of force clamping. Spectroscopy Control
¢ Planar angles of 02, 902, 1802, 2702 (or -902) correspond to the \\ :
+X, +Y, -X and -Y directions, respectively. — | _
For example Absolute| Clamp | RampDesigner
; . ' Planar Angle () [ 0.0] «|deg
0° (right) | 90° (up) 180°(left) | 270°(-90°) | 160° (up P — - -
(down) left) IGain = 100[~ ke
PGain - || o001
é ‘ ; % Speed =17 20] = Tumiy
G_’ ? _l Max. Time
Clamp Time - 12.0l[= s
Sample Rate x 2048| = |Hz
Do retract? [
* Rel. Setpoint parameter refers to the value of force, which should be
kept constant by the feedback system during clamping.
¢ [Gain and PGain are kept in default setting, respectively 10 Hz and Q [
0001 Scanner

o After the start of clamping, the moving velocity is defined by speed in
direction adjusted by Planar Angle until force Setpoint is achieved.

A

N

* Click [L| to open advanced force setting for switching scanner
target among Sample Scanner, Trap 1, and Trap 2.

Method 3 Ram

pDesigner

¢ Click RampDesigner in Spectroscopy control, then Force Ramp

Designer will be open automatically
¢ On the left part, switch scanner target among Sample Scanner, Trap 1,

and Trap 2 in
* Set up the

and

to defines the movement direction or select X, -

X, Y or -Y as movement

o If clear all the movements, click .

(®) sample Scanner
OTrap1
O Trap 2

Feedback Signal

® Trap 1
O Trap 2

Absolute | Clamp | RampDesigner

Scan Repetitions

Spectroscopy Control

(® Number of Scans E||—1|E|

O Infinite

« If delete the certain step, select the certain segment, and click ‘

* On the right side, all the different movements can be applied in the adjacent window

 Select relative setpoint as Setpoint

4 File

Scanner

() sample Sca
O Trap 1
® Trap 2

Scan Directio

Polar Angle (8)

® Trap 1
O Trap 2

Planar Angle (g)

nner

n

= e00] =Joe
(i)

HIOx®x Oy O

Feedback Trap

Setpoint

1 2 3 4 5 6 .
/41 /F Xz | F % TTL|
w Segment O

vz

PositionRamp

puration -] 5|[«]s

Length E”ﬂ| E| Hm
Velocity 2.0 umfs

sample Rate | ~ || 2048 « |z

Sample Num.10240

(®) Relative setpoint
() Absolute setpoint

Direction

@l
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1. Position Ramp

¢ Adding an ongoing movement by determining the length, time, and

rate.

¢ Set up duration for the entire movement time or the whole length of

the movement distance. Velocity will be calculated.
e The

second. Normally, set into default value 2048 Hz.

o If retract the sample to process the revert movement, tick revert in

direction and the movement will be in the opposite direction

2. Force Ramp
e Set up the duration and distance length like Position Ramp

» Length is an expected value to help set velocity and sample rate
* The scanner will move for the distance Length, and stop when the

is reached
« If the setpoint is not reached during Length, the scanner
continues to move until it is reached

3. Pause
e Set up the duration for pause.
» Check the sample rate is same as other segments.

4. Force clamp

e Tick and define
force of feedback trap is clamped.
 IGain and PGainrefer to the integral and proportional gains of
feedback trap. Use the default value 10 Hz and 0.001.

« If the is not checked then the Force Clamp
segmentexpects to receive the Setpoint value from
previous segment.

» Tick Bead Saver, the values of Upper and Lower

Bound will define at which levels relative to the setpoint the
RampDesigner will stop the experiment in emergency case,
avoiding lost beads or molecule bond broken.

for the

is defined on the left side of window (seen Page 19)
« Sample rate refers to the number of data points recorded in one

Version 1.2 2025

/{ / I I - o

Yz F | xrz F | xrz

w Segment 0

ez

Position Ramp

Duration 'H 2|~ |s

Length v 10,0 = [pum
Welocity 2.0 pmyfs

sample Rate | ~ | 2048][ « |z

Sample Num.10240

IDirection

w Segment 0

7y

Force Ramp

Duration | ~ | s[[«]s
Length [TH 10.0”T'| pm
Welocity 2.0 pm/s

sample Rate [ ~ | 2048 ~ |1z

Sample Num.10240
Direction

Setpoint

(-] 5.0/« v

w Segment O

XYZ
Pause

|Duration

JIBE

Sample Num.1024

w Segment 0

F

Force Clamp
Duration

Sample Rate

Sample Mum.

sample Rate [~ || 2048 « |1z

0

L sf-)s
() z0e8] - Jre

10240

IGain ([~ 1o|[+]me

PGain [+ o.001] =]

Setpoint ‘[ Target Force

Pause Setpoint T K
€ad Saver -

Upper Bead Saver Bound

Lower Bead Saver Bound
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5. Wait for force Pause

¢ Set up the duration in second

¢ Set up the range of force by Upper Setpoint and Lower Setpoint.
* When the force ranged between upper setpoint and lower setpoint
in set duration, the particle will stop movement.

6. Modulation

¢ [nput period, frequency, amplitude, and to investigate the
sinus-oscillations.

« Fill the periods for duration length.

¢ The parameter Direction can be X or Y for trap scanners and X,Y
and Z for the sample-scan.

Version 1.2 2025

w Segment 0
o7
AE

W ait for Force Pause

| Duration [~ s[lals |
Sample Rate [~] 2048 |k

Sample Num. 10240
Upper Setpoint DI 0. 2][3\!
Lower Setpoint = || -0.2 |[_|V

Averaging SamplesU 1][_

w Segment 0

PSS

Modulation

Sample Rate | ~ | 1600 = |z

Sample Num.3200

Periods |~ | 100 ]

Duration 205

Frequency [T] 50.0 mHz
| Amplitude | ~ || zooﬂ;Hm

Phase v 0| = [ileg
Direction IX "]
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Metamorph
¢ orp J@Mulﬁ Dimensional Acquisition
Image Acquisition
e Click “Multi Dimensional Acquisition” on the {71 Mutti Dimensional Acquisition
task bar Main
e Select the applied function in the main list Saving [¥] Timelapse
- Tick “Timelapse”, if take different time Timelapse | 9] Mutiple Wavelengths}
pointS Wavelengths [ Run Joumals
- Tick “Multiple wavelengths”, if apply o‘m
multiple channels =
e To Set the Saving path Mutti Dimensional Acquisition
- SeleCt “SaVing" Description: “Images automatically saved with base file*
— Click “Select Directory” to set data saving Saving
directory. Timelapse
— Note: All data should be saved in your own folder Wavelengths
in E drive/USER. No data is allowed in C or D W1: TIRF GEP ™ o\User Dt
H alser a8

drlve'_ h ¢ il . W2 TIRF mChe Increment base name ff file exists
— Typeinthe bgse“ name o you"r ile (experlmgnlt or WETRFCYS  Boce Name: Fﬁt | |
date or etc.) in “Base Name”. Do not use digit at W TIRF NADI

the end of the base name, a digit will be added by the system according to the acquisition sequence. Another
suffix will be added for record time series image (t1, t2:::) or. multi-stage-position image (s1, s2....).

e Set Wavelengths " Multi Dimensional Acquisition
—  After ticking “Multiple wavelengths” in the [Mam |
main menu, select Wavelengths Sving Number of Wavelengths: |4 5
— Set number of channels in “Number of ‘? [] &low separate hardware AF offsets for each wavelength
Imelapse

2 T T P
Wavelengths” by typing in number of wavelength Wavelengths (] Allow separate binning for each wavelength

or click " to increase wavelength, click:V to

W1: TIRF GFP
decrease wavelength. _—
W: TIRF mChe
W3: TIRF Cy5
e Select each wavelength (W1,W2...) to set the required “
For Widefield Imaging:
— Select “WF DAPI” for Blue emission (such as DAPI) ] Multi Dimensional Acquisition
— Select “WF GFP” for Green emission (such as GFP) :
— Select “WF RFP” for Red emission (such as mCherry) S Wumination:  [Tans |
— Select “WF Cy5” for FarRed emission (such as Cy5) Saving o [None] o
« » . . 7 ain:
—  Select “Trans” for brightfield channel Timelapse i e g),".\sm
. Stage Digttizer: Laser WF GFP
For TIRF Imaging: T ryT— Laser WF RFP
— Select “TIRF DAPI” for Blue emission (such as, BFP) [mveEngts EM Gain: EEE 8’};\5“
channel W1: Trans , TIRF GFP
s weRE | PR TIRF RFP
— Select “TIRF GFP” for Green emission (such as, GFP) W2: WF RFP
channel W3: WE GEP WF Cy5
« ” . . e Auto Expose: WF DAPI
=~ Select “TIRF RFP” for Red emission (such as, mCherry) 7 Series WE GEP
channel e WF RFP

— Select “TIRF CY5” for Farred emission (such as, Cy5) channel
— Select “Trans” for brightfield channel
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Image Adjustment
In MDA setting,

Select “W1” to set the first channel

Adjust EM Gain and Exposure time to have optimal
signal intensity

Adjust Gain if necessary (1x, 2x or 4x)

Select “W2” and repeat the same procedure to set the
second channel

=0
Click Live _’] at the bottom of “multi-dimensional
acquisition” panel to have real time image

In iLas 2 setting:

Preview the image on screen by clicking Live &=

Version 1.2 2025

(%1 Multi Dimensional Acquisition

Mok ' Mumination:  [TIRF GFP |
Saving 1
Wavelengths IGa'"—LGam.L@_l z'
" WLTIRFGFP  Digtizer {10 MHz (EM Gain) ~l
W2 TRFRFP e i Fog =
W3: Trans
e =
Summary

Auto Expose:

No Auto Expose -

[No Ato Focus =P 4
Alignment Cropping X:H Y:P—E Set Alignment...

)| o[l 5] n:m H| B| H| [rTreere RIClI =

Live

Auto Focus:

Widefield |

& } OiLas’ T D b
_I"’ at the bottom of “multi-dimensional ‘ rag bar to :
e i e eged adjust TIRF -
acquisition” and adjust the focus in piezo z o angle
stage and parameters (EM Gain, Exposure | EV
Time and Laser Power) to achieve a well- FRAP o o» =i
w0 s

focused and properly illuminated image.
Click “TIRF” in ILas2 software panel

Adjust laser power by move the slider bar
for each laser

Adjust TIRF angle for each laser by move the
slider into the TIRF area. The actual Angle
and Penetration Depth are shown on the F

panel. 0 [ O
405nm 491nm 561lnm. 642nm

Wavelength Selegti
[ 278 | Active anle (] lPenetration Depth I
000 -

Recovered last session from 2/16/2016 S:SS:LHY{F
angle

™ € a05 0 — mm =

P =

WV @laer 6660 —f {110 ={ nm =

™ ¢ se1 000 =40 = mm e

I© e 000 fjo = m =
I widefield [000 =f Equalize = ==
00 oo

vi23
Laser power

adjustment adjustment

Click Acquire at the bottom to start acquisition of necessary.
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Set up “Time interval” between each
acquisition time point

Set up “Duration” for the whole experiment
length or “Number of time points”, the other
one will be calculated automatically.

Click Acquire in the bottom to start acquisition
of necessary

Click Acquire in the bottom to start acquisition
of necessary

Adjust Focus during Time Lapse Acquisition

After the start of acquisition, you can “

¥ Multi Dimensional Acquisition

Main eriment Length
Saving Number of time points: 751 <
Timelapse - c ] [ =
Wavelengths
WIL: TIRF GFP [Time Interval: 04 4l |sec Vl
Display Estimated minimum interval: 0.00 sec
Summary

” the acquisition to adjust-the position and time interval.

Click “Live”, choose a Position and click “Go to’. Choose a suitable Wavelength,adjust the position and
focus on JPK NT software by clicking the arrows or dragging the bar between 50 ym to -50 ym and
then click “Set to current”. Click “Resume” for continuing the acquisition.

Mult Dimensional Acquisition [ ][L_TT[A
b Multi Dimensional Acquisition [ [/L_1/|2%
Time Paint 3 of 55
Time Point 2 of 600 Htage Position 1 of 2
Single Stage Position single Z Position
Single Z Position avelength Confocal Green
Wavelength Camera Phase
—Paused —
Next acquisition in 00:00:04
Time Interval: 10 S| |sec v
Stage
Position ltem: | | a2 b
Acquisition hot keys [¥]Enabled Goto J I Setto current II
Wavelength: | | 2:Confocal Green v
Acquisition hot keys:
1 Pause -] I Mark Event... I I Cancel
| .|
| Eesume ” l Mark Event I [ Cancel ]
Ce——
1;; _ | =
Motorized XY Sample Stage 4 Piezo Stage
XY Position XY Position Z Position
* * | = || S0.00 = |um
| | -
|+ | | % | |Fast Steppingupum
“« &« (»|» “« « |*» +
|+ ¥ |+
' K *
X Position S011.0% pm X Position 0.0 pm Z (abs.)
Y Position 0.99 pm ¥ Position 0.0 pm
| Change step size | Change step size | [=]|_-50.00|| = [um
| Mowa to arigin | Move to arigin | Sat as reference
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FRAP

e Targeted Laser Calibration

-1}
— Preview the image on screen by clicking Live _"‘ at the bottom of “multi-dimensional

acquisition”
— Select “Calibration” in “Targeted Laser” on iLas panel
— Load the latest FRAP calibration setting Load Save
calibration calibration
iLas® setting setting
‘:’ iLas? *libratio
Targeted I‘J -
Laser Active Calibration
z FRAP 20151221.il2
T ks
e —
[ e +4 4 4+
TIRF
R e
Calibration -+- -+— -+— -+— +
CUIR
/,f*f"’\ %
N
G
Recovered last session from 2/19/2016 11:31:47 AM... VLZ.SV

Laser
Power
adjustment
for FRAP

— Click on the icon A to activate the targeted laser. Adjust the focus and parameters (EM Gain,
Exposure Time and laser power) to achieve a highly contrasted laser spot image in MetaMorph

Live window.

— Move the red cross in the grey calibration area to bring the laser spot to the top left corner and

press &
— Bring the/laser spot to the bottom right corner and press E/J
— Click on the.calibration button €2 to begin calibration

— When calibration is done, click on the save icon dl to save the calibration setting

r
Q¢

«
8
0]
i

A~

8
[}
]

B “Live 6%
T2

>N > )

T
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e FRAP Experimental Protocol Targeted Laser
— Select FRAP MDA template in main iLas window :
- On Fly
— Preview the image on screen by clicking Live _"'I at the bottom MDA
of “multi-dimensional acquisition” and adjust the focus and © FRAP
parameters (EM Gain, Exposure Time and Laser Power) to O Fup

achieve a well-focused and properly illuminated image.

o e . ) Photo-Activation
Click “Targeted Laser” in iLas window

ROOB\NVC®| g

Mark the region of interest (ROI) using the region tools
MetaMorph and ROI(s) by click @

Adjust bleaching parameters (No of repetitions, laser power)

The testing bleaching could be done by click laser activation button

iLas®

O iLas®

Targeted
Laser

Calibration
On Fly
FRAP

i TIRF

e
Calibration

adjustment
for FRAP

—
=
=
=
=
m
o
S
0
=
o4
o=
D

@
=
)

Total time
for ble?ching

Repetition

: T
Regontiisdiee Laser activation button e
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=

w— Pre Sequence
*  Time Poents Pre
— Post Sequence
Time Points 1
e Cycle 1

~ Click FRAP Tab, setup time [
interval and duration for Pre e
& Post sequence acquisition _ﬁ;;vjo
— Click Setup MDA to import ‘ ;f’:"—m
the parameters into Mulit
Dimensional Acquisition e
widow in metaMorph Catoration || MDA Time Settings
— Click on the Acquire icon ‘m«
to begin acquisition :

minutes
teconds

Setup MDA | ~
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Review Acquired Images

— Click Review Multi Dimensional Data in the Descripton
Task Bar after Images Acquisition Eﬁ R
— Choose your folder in Select Directory and T
select an image Data set (base name +suffix. é;ﬂ:ﬂ:ﬁl Time: 1 Time Points
nd) and then click View [ TEST 1And Wanelengths: Camera Green, Camera Phase
— Select the acquired to be R
displayed. e~ ﬂwgﬁ
— Display a single image by clicking any single [ Appendsens | [ copvSets. ] hunneil
grid. [ eletesets) | [ Move sz, T Close

— Select Stage position in the pull down menu.

— To review series images, left click the header

number of the Row or Column for displaying DijeartiNS1END open Sequentel
images of Time series or Z-series respectively. ="~ 2@ SRR IEEEEE SRR
Then CliCkLOad Image (S) DConfoca\Green @ KIX|® b DA Pl g Bl P B g B Pl g P Pl e P
— To export series images as movie, please refer (m]
to MetaMorph analysis software protocol. (=]
[v)
Stage Position: U
al v Time @@@B Timepoints: [1 3|10 21 2

Selections [X's] |D|splﬂy} z Prnjedion} Event marks}

Load Image(s) I | Select Best Focus ] E] @ EI IE' E

— To Overlay imagesof different channels, check  seieciions ps[Dispiay] 2 Projection | Event merks

the box in the Display tab
and then assign corresponding channel to the Red: Green: Blue: Gray:
"] Color Composite <MNone> b Confocal Bl » <None> v <None> v

RGB color to composite a overlay image.

— To stack all plans in a z-series to create a single
2D image, choose Maximum projection in Z

Selections [X's]] Display Event marks

Projection tab and check the Z Projection Fope IMesimum TT] Oierteion  BorderColor [0
(®) Horizontal Z Distance
bOX' Angle: [0 : O Veriical (O Calibrated () User Specified
Planes: to: [V]All Planes ZDist: 15 |[$
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Turn off System

Please check if the equipment will be used by other users. Please switch off system if no one books
equipment over two sessions (1h) after you.

1. Please retract two objectives to the original position by clicking E] / B
2.Remove water on your sample, then retract the sample carrier from the NanoTracker head.
3.Clean the oil objective with lens cleaning tissue only but NOT Kimwipe.

a. Remove immersion oil from the trapping objective with lens cleaning tissue.

4. Ifyo
a.
b.

2o oTan

e.
5.Turn
6. Turn
7.Turn
8.Turn

9.Switch off the key of laser power for step 3

10.
11.

b. Repeat this step with a new area/piece of the lens cleaning tissue until no oil streaks are
seen on the lens paper.

u are using TIRF,

Exit MetaMorph software

Transfer data to Faculty Core Facility storage server and shut down

the computer ®).

Switch off laser power (488 nm) key
Switch off laser power (561 nm) key
Wait the laser output decreases to 0, then switch off C1/{5¢€ Ifam)
Wait the laser output decreases to 0, then switch off,BT%483nm)
Turn off Power button 6

—

Turn off Power button 5
off the heater on the top of outside box if it is used. S—
off PetriDish heater if it is used.

Please keep 5 seconds
between each step

off vibration isolation.
off the computer of JPK NT

Turn off the main power 2
Turn off the main power1

oAdhid
>
g |
I
]
|
»
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CPOS IFC Server Connection and Data Export (Linux)

(D Click IP setting on the desktop

IP settings

(@ Type smb://ifcs.cpos.hku.hk/username, then Enter

Mel

2 Edit %EW Go  Help
= L ‘ [,_,smb:ffifcs.cpns.hku.hkfusername

Mame

"=k CFl-1ASATPNB4GM

=t CTCF

r=t DOARIAWILOP1903

v=r DESKTOP-7GINOBEL
——
N "=l DESKTOP-AN7P36H

(3) Enter User name and Password;and click Connect

b

| Password required for share zhuhangi on ifcs.cpos.hku.hk

Connect anonymously

@ Connect as user:

| Username: [jpkuser l
Domain: | WORKGROUP |
Passwaord: [ l

Forget password immediately
@ Remember password until you logout

Remember forever

Cancel Connect
| L J

(@A network drive is mapped to the computer. Transfer your data from computer to
the Network drive: copy —Paste
(®Right click network drive and disconnect
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