2L e

The lid must be on the chamber to perform photomanipulation

The 405 laser is steered into the detection objective on the right side. There is a blocking filter that prevents
the light from reflecting back from the chamber down the detection path towards the camera. On the left
side, we do not have that blocking filter. Because the left doesn’t have the blocking filter, we will want to
turn off that camera for calibration. Since the 405nm laser is coming from the right side, we want to
calibrate to the right camera, and find the features to photo manipulate on the right view.

Go to calibration tab

Press “Enable Photomanipulation” switch

Press “Laser shutter” switch

Press “Lighthub 405nm” switch

Set laser power to 100%

Select right camera from the list of “Cameras to use”



A Calibration

B Image Viewer

E Scanner settings

1B Image Processor
Scanners

Offset

E. Photomanipulation Calibration
Enable Photomanipulation
Laser shutter

CrylLas 532nm

LightHub 405nm

Laser focus

L |

Next1ofS5  Retry  Cancel

7. Setthefilterto BP 418-462
8. Unlinkthe cameras and set the right to area, left to off
9. Setexposureto 100ms




@ Detection

Left filter wheel Right filter wheel

BP 418-462 BEP 418-462

Left magnification changer Right magnification changer

11.0x 11.1x

B Cameras

Exposure time

camera off

10. Press “start” in the photomanipulation Calibration

& Store

Cameras to use

left

11. Confirm that there is a small spot visible on the right camera. The histogram should not be saturated. If so,
reduce exposure time to be nice to the camera.



@ General

Streams
Camera left
Camera right
Layout

@ Cam right

Histogram

12. Press the “Next 1 of 5” button in the Photmanipulation Calibration tab

Mext1of3  Retry Cancel

13. Verify the next four points have the purple circle centered on the 405nm spot. Press retry and increase

exposure if this fails.
14. The 405nm laser is now calibrated. The dotted outline shows you the bounds where you may draw

photomanipulation objects.

15. To demonstrate this is working, we can use the left camera.
16. Change the left camera to area mode



17. Change youir filters to BP 457-501

@ Detection

Left filter wheel Right filter wheel

BP 457-501 | | BP457-501

Left magnification changer Right magnification changer
11.1x 11.1x

Bl Cameras

Exposure time

18. On the right side of the screen, you can choose whether to draw a line, rectangle, circle, or single pointas a
photomanipulation object. NOTE!!! Do not draw PM objects while the cameras are live. This can be buggy.

19. I will select a square. Click onto the right camera to define the upper left corner of your region of interest.
Drag the bounds to create a shape.

% Photomanipulation (PM)

g 00 ©

Object

Direct mode




20. Go to the dashboard to change the photomanipulation object settings

21. Increase laser power to 100%

22. The software must rasterize the vector object you created on the camera chip. To do this, it will create a
coordinate system where it goes from the top left to the bottom right, drawing a point with spacing defined
by the “spacing” parameter. For each one of these points, the laser will be turned on and parked in that
spot for the amount of time defined in the “Dwell time” parameter. You can repeat this scan with the
“Repetitions” parameter. The interaction of all these terms will give you a total “Duration”. Be sure this does
not exceed several seconds. Typically if we are trying to do a precise manipulation, we will have small
regions to fill that may take on the order of tens to hundreds of milliseconds.



@B Dashboard
i} Channels
= Stacks
& Experiment

J# Calibration

B Image Viewer

B Image Processor

23. Press start live

& Photomanipulation Module

Enable Photomanipulation
PM Object Type Duration

pm_0 * rectangle 2185ms

Laser

LightHub 405nm =

Dweell time

24. Press “Fire” in the Photomanipulation Module window
25. On the left cam you will see the individual spots. | set the display to Range mode with a min of 100 and a
max of 200. | flipped the left camera as well.

i

Mot locked

25

%




LuxControl Ostoplive  EISnap  Connectall streams X Close all streams

‘Connection:
Starting cameras live

Y Image Viewer

@ 62% - 204800 x 20480x

e 0
&- @ General

| streams

Camera left disconnect

[ disconnect

Layout o horizontal  vertical

@ Cam left
Histogram

Brightness / Contrast

Range

Height

208 2048 | px

centervertical center horizontal  centerquad {3

B Camright
Histogram

Brightness / Contrast

Dynamic

Height

3 2045 px

centervertical center horizontal  center quad

¥ Photomanipulation (PM)

Q TeamViewer X

Camrignt

350PM
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Experimental Design




26. We will create an experiment with three events.
a. Event 1 will be a single Z stack of two channels. This is our pre-manipulation time point.
b. Event 2 will be the photomanipulation. For this event, we will create a channel with the cameras off
so we don’t write data or expose the cameras to the PM laser.
c. Event3will be identical to Event 1, but will be timed after the PM event. This is our post-
manipulation time point.
27. Create three channels. Two channels will be for GFP and DSred, set these up as usual.

@ Channels

channel 8 (GFP)

Description

Left camera
Right camera
Lasers

Back scanner

Front scanner

Time settings

W Delete all

@ Channels "

channel_ 9 (DSred)

Left camera
Right camera
Lasers

Back scanner

Front scanner

Time settings

I Delete all

o-

Add W Remove B Apply 0 Update

T: 0 L: 0 H: 2048 W: 2048 Line 35px
T: 0 L: 0 H: 2048 W: 2048 Line 35px
488nm=5.0

Autoscan

Autoscan

Park; Offset=0.00

Exposure= 100ms, Delay= 11ms

T: 0 L: 0 H: 2048 W: 2048 Line 50px
T: 0 L: 0 H: 2048 W: 2048 Line 50px
594nm=100.0

Autoscan

Autoscan

Park; Offset=0.00

Exposure= 200ms, Delay= 11ms

28. Create a third channel. This channel will not have any imaging lasers switched on, and will have both

cameras set to “off”.



@ Detection

Left filter wheel i Right filter wheel
BP 610-629 BP

Left magnification changer = Right magnification changer
Mix Mix

B Cameras

#& lllumination
Exposure time
405nm 445nm 488nm 515nm 594nm

camera off

camera off

I1r External Triggers

n
+ TAG Lens 0- B Channels

enable Locked at 67860 Hz channel_10 (PM) Add  WRemove HEAppy HUpdate

Amplitude 25 % Description

% Photomanipulation Module 0-

Left camera

Enable Photomanipulation Right camera
PM Object Ty Durati
bj ype ration e
pm_0 % reciangle 874ms

Back scanner Autoscan
Laser

Lighttub 405 . Front scanner Autoscan
ightHub 405nm *
Dwell time - mems Park; Offset=0.00

25 px Time settings Exposure

O Fire  QAbort [l Deleteall W Delete all

B Stacks *

{whole fish) *

Description

whole fish

Current
=X
2977.8 pm
=Y

335.6 um

wz

-161.0 pm

R
352

Planes 376 Repetitions
M Move tostart @ Move to center 1 Move to end

W Delete all

30. Create a second stack at the point of interest that you want to manipulate. Remember we want this to be a
feature oriented towards the right objective.



B Image Viewer




@ Stacks *

stack 3 (PM plane) #
Description

PM plane

Current

X

mY

"y

1 Repetitions

I Move to start © Move to center + Move to end

W Delete all



31. Create the first Event. This is out pre-manipulation imaging going through the entire sample with the two
imaging channels.

MNumber of tasks

Mumber of tiggers

B Delet= all

B Tasks - Event 0 °

Stack Chammel
stack_2 (whole fish) channel_8 (GFP)

stack_2 {whole fish]) channel 9 (DSred)

W Delete all

B Triggers - Event 0

Start After
Interval

Repetitions

W Delete all

32. To estimate the time needed for this first event, change the repetitions to 2 and interval to 1s. This will
throw a warning with the expected runtime of the experiment.




B Triggers - Event_0 !

Warming

Runtime of tasks for Event_0 exceeds
interval of Tngger_000. Interval should be at
least 2m bs.

Interval [ 1]

Repetitions

W Delete all

33. Change the Triggers for Event 1 back to 1 Repetition with no interval or start delay.



34. Create the second Event. This is the photomanipulation event. Select the single plane of interest that was
saved as a separate stack. For the channel, select the PM channel with no cameras on. Then select the PM

object in the drop-down menu.

@ Tasks - Event 1 0-

Add @ Combine..

Stack Channel PM Object

stack_3 (PM plane) channel_10 (PM)

B Delete all

35. Here we can simply press confirm.

Configure photomanipulation for “pm_0" in “Event_1"

Selected stack: “stack_3"
Axis
=

=Y

=7
R

PM object: “pm_0"
Select and interval of planes and repetitions where the photomanipulation should be performed.

First plane for PM Last plane for PM First repetition for PM Last repetition for PM

0 0

Possible values: 0.0 Possible values: 0.0

Confirm Cancel




NOTE: An alternative approach is to use the same stack used for imaging. The PM object configuration will
ask you to select the planes of interest in this case.

Configure photomanipulation for “pm_0" in "Event_1"

Selected stack: "stack 2"
Axis
=X
=Y
=7
R

Planes

PM object: “pm_0"
Select and interval of planes and repetitions where the photomanipulation should be performed.

First plane for PM Last plane for PM First repetition for PM Last repetition for PM

50 60 0 0

Poszible values: 0.375 Possible values: 0.0

The disadvantage of using the imaging stack is that the user must know what plane # in the series the PM
objectis supposed to occur at. However, if the user would like the perform a manipulation across multiple
Z planes, the first, last, and spacing can be defined here.

Here we are using the 375 plane imaging stack and performing PM at planes 50-60.

For the purpose of this documentation, we will use the design in step 34-35.



36. For the second event, set the “start after” in the triggers window to the length of time the software
determined the first event to take. Since it was estimated 2m 6s, | set 2m 10s.

Mumber of tasks

Mumber of tnggers

B Delete all

B Tasks - Event 1 ' [ IS

Add & Combine..
stack_3 (PM plane) ¥ channel_10 (PM) C pm0 s %

B Delete all

@ Triggers - Event 1

Start After
Imterval

Repetitions

B Delete all




37. Create a third event. This is the post-manipulation imaging event. Create two tasks to image the full extent
of the sample similar to the first Event.

38. Set the “Start after” to the sum of the second event start after, plus the PM object time. Since we set 2m
10s and the PM object time is 2.6s, | will set a start after of 2m 20s.

Mumber of tasks

Mumber of tniggers

W Delete all

@l Tasks - Event 2 ©

Stack Chanmel
stack_2 (whole fish) channel_8 (GFP)

stack 2 (whole fish) channel 9 (DSred)

B Celete all

B Triggers - Event_2

Start After

Interval

Repetitions

B Delete all

39. Run the experiment. You will not see any camera activity during the PM event.




