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Introduction

The TruLive3D Imager including its original accessories and compatible
accessories from other manufacturers, may only be used for the intended use, i.e.
microscopy methods.

The TruLive3D Imager was original designed with the ideal geometry to image
small, delicate biological samples, e.g. single cells, spheroids and organoids with
high magnification and resolution. Luxendo TruLive3D Imager Light-Sheet
technology is the most gentle way to observe live samples with high temporal
resolution and / or longer time periods lasting several days. Luxendo Light-Sheet
Microscopy systems enable high-resolution imaging including simultaneous dual
channel acquisition of delicate samples with precise environmental control.

The inverted light-sheet geometry allows the TrulLive3D Imager to image long-
term 3D incubated samples at high speeds, while minimizing the effects of
photobleaching and phototoxicity.

The TruLive3D Imager contains a set of internal X, Y, and Z stages that hold
living samples in a sample carrier with proprietary design to ensure high
mechanical stability, allowing for maximized acquisition speed and high precision
of data acquisition.

TruLive3D Imager features two opposing light-sheets that are created by rapidly
sweeping a Gaussian beam through the focal plane of the detection lens. The
light-sheet forming optics allow the user to freely adjust the beam’s length and
diameter for an optimized illumination of individual samples. The laser light used
to create the beam is supplied by the TruLive3D Imager’s expandable,
alignment-free light source and allows for a range of up to six lasers (405, 445,
488, 515, 532, 561, 594, 642, and 685).

Detection optics include one 25x NA 1.1 water immersion objective lens. In order
to acquire two spectral channels simultaneously, fluorescence signal can be split
up using a motorized dichroic switch (three positions) and is subsequently
recorded using two separate detection paths, each featuring a ten position filter
wheel and camera. Filter selection includes both long pass-, to maximize photon
efficiently, and band pass-filters to minimize bleed through during multi-channel
experiments. The detection paths also include a two-position magnification
changer that can adjust the overall magnification of the 25x NA 1.1 objective
from 31.3x to 62.5x with a click of a button. State of the art Haomamatsu sCMOS
Orca Flash 4.0 V3 cameras provide high detection efficiency, quantification, and
speed.

Light-sheet fluorescence microscopes (LSFM) are designed for fast and gentle
acquisition of multi-dimensional, high-resolution images of fixed and live. The
temperature-controlled sample chamber is filled with water based medium to the
objective lenses used and the sample carrier is filled with sample medium. The
sample is inserted into the small volume of the sample carrier inside the sample
chamber. The sample carrier is connected to a holder that can be moved in three
dimensions (x,y,z). The sample is illuminated by a light-sheet generated by laser
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light. The light-sheet is positioned in the focal plane of a detection objective lens,
whose optical axis is arranged perpendicularly to the plane of the light sheet.
Hence, only light from the focal plane is registered by the system and used for
image formation.

A

The manufacturer assumes no liability for any malfunction or damage
caused by any non-intended use of the TruLive3D Imager system as a
whole or any of its components or resulting from any repair or other
maintenance services carried or tried out by any non-authorized
personnel. Any such activity will void the warranty for the whole system
including parts not directly affected. This includes any modification of
the system computer (PC), for example equipment with new hardware
or software components by the user. Every manipulation voids the
warranty of the laser safety.

Furthermore, to guarantee your own safety you are strongly advised to read the
manuals, in particular the safety instructions, of any modules and additional
components of the TruLive3D Imager system as not all features might be listed
here explicitly.

7N
A

The lasers built into the TruLive3D Imager microscope are classified as
laser safety class 3B. The safety interlocks ensure that the user is not
exposed to dangerous laser radiation. The TruLive3D Imager itself is a
laser safety class 1 product.

The operator of the system must comply to all applicable accident
prevention regulations enforced by law.
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The Luxendo TruLive3D Imager system complies with the following standards:

EN 61000-6-3:2007 + AT1:2011
IEC 61000-6-3:2006 + A1:2010
EN61000-6-2:2005
IEC 61000-6-2:2005
DIN EN 60825-1:2008
DIN EN 50581: 2013

Dimensions

Component Length (cm) Width (cm) Height (cm) Weight (kg)
TruLive3D 81 47 a1 85
Imager

main module

Power supply 30 30 14 12

Environment

The system must be installed in a closed room.

Operation T = 22°C * 5°C without interruption
(24 h per day independent of system
operation)

Storage T =15°C .. 40°C

Temperature gradient + 0.5°C/h

Relative humidity < 40% at 30°C

Warm-up time 1-2 h

Maximum elevation 2000 m

Power supply configuration
The Luxendo TruLive3D Imager uses an external power supply module. This

module is connected to the AC network using the provided country-specific power
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supply cord. The PC and the camera(s) for detection are connected to the AC
network using separate power supplies and cords.

Voltage 90V AC..240V AC
Frequency 50 ..60 Hz

Power consumption TruLive3D Max. 140 W

Imager

Power consumption per camera Max. 70 W

Power consumption PC Max. 1200 W
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Figure 1: Wiring scheme of TruLive3D Imager system

Power on the microscope by using the switch on the plugged power supply module.
Initialization period is approx. two minutes; the system is then ready for usage and
can be controlled via PC.

» To completely disconnect the system from the AC network, turn the
power switch on the power supply to “OFF” and pull the plug out of the
power socket. Access to this power socket must never be obstructed.

In case of an emergency, press the kill switch installed on the power
» supply’s front panel. This powers down the microscope immediately.

To reset the kill switch, turn it counter-clockwise.
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Setting up the Luxendo TruLive3D Imager

> B BB P P

>

Installation and initial startup of the TruLive3D Imager has to be
carried out by authorized Luxendo service personnel. Before working
with the system for the first time, a training by a Luxendo representative
is inevitably required.

Do not set up the TruLive3D Imager close to a heat source, i.e.
radiators or direct sunlight. An influence by air conditioning units is also
possible and should be avoided.

Do not set up the system in an explosion-hazardous area.

Always use the provided power supply cord to connect the system to a
properly installed safety socket. The protection by the protective
ground contact must not be influenced by using an extension cord.

The system contains components carrying hazardous voltage. It may
only be opened by authorized Luxendo service personnel. The power
cord has to be disconnected prior to opening the system.

Maintenance and repairs, modification, exchange or removal of parts,
the transport of the TruLive3D Imager module or any other
encroachment on the system not described in this manual have to be
executed by Luxendo or by personnel explicitly authorized by Luxendo.

This specifically applies to the microscope system, the built-in laser
module, the lasers and cameras, the PC, power supplies, cable
connections and other components of the system.

The system contains a safety interlock that shuts off the lasers as soon
as the sample chamber’s lid is opened. A notification will be displayed in
the software user interface. In order to make the lasers operational
again, close the sample chamber’s lid and reset the lasers using the
reset button at the lid.
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After installation or modification, the TruLive3D Imager system has to be
inspected thoroughly by Luxendo technical staff to ensure the system functions
properly - particularly the mechanisms for protection from dangerous laser
radiation.

Optional components such as the temperature control unit should not be put on
the same table as the TruLive3D Imager system itself to avoid vibrations.

Warning labels

Imager system. Check if all labels listed below are clearly visible on your
system and contact Luxendo if any of those are missing. You will receive
a free label substitute.

:E Please pay special attention to the warning labels on the TruLive3D

Meaning of labels:

Attention:
Possible exposure to hazardous laser radiation when working with the
system.

Attention:
Malfunctions and dangers that can occur during operation and can
possibly lead to damages of the system or injury of the user.

Attention:
Risk of electric shock. Possible exposure to hazardous voltage.

> B P
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General information on handling laser components and
illumination elements

The TruLive3D Imager is a laser safety class 1 product.

The lasers built into the system are encapsulated class 3B lasers.
Exposure to hazardous laser radiation is prohibited by full housing and
safety interlocks on all customer-accessible parts.

procedures not described in this manual, you risk exposure to hazardous

it Attention: By using control elements or performing adjustments or
laser radiation.

The following lasers are currently listed for use in the Luxendo TruLive3D Imager.
Using any lasers other than those listed below is prohibited.

Laser Class max. output power
405 nm 3B 60 mWwW
445 nm 3B 60 mW
488 nm 3B 60 mW
515 nm 3B 60 mW
532 nm 3B 60 mW
561 nm 3B 60 mW
594 nm 3B 60 mWwW
642 nm 3B 60 mW
685 nm 3B 60 mW

When using the Luxendo TruLive3D Imager in compliance with the given
instructions the user will not be exposed to hazardous laser radiation.
Nevertheless, note the following warnings:

e Under no circumstances are you permitted to remove any cover panels nor
any parts that are not explicitly described in this manual.

e Do not manipulate any safety interlock under any circumstances. Luxendo
assumes no liability for damages caused by manipulations of the security
mechanisms.

gases, dust and vapors, secondary radiation or explosive substances

f Proper precautionary measures are mandatory, if health-damaging
are produced due to laser radiation.
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Handling of computer and data media

By default, the Luxendo TruLive3D Imager comes with a high-end workstation

computer

and operating system WINDOWS 10. The PC handles both

communication with the microscope and data storage and analyses.

Y

A
A

Please note that the hard drives used and the RAID, respectively, work
slower the more data they hold. Therefore, move the data not needed
onto external storage devices. Backup your data on a regular basis.

Do not install any other software on the workstation computer unless
authorized by a Luxendo employee.

To prevent possible loss of data power down the TruLive3D Imager and
shut down the WINDOWS operating system before shutting down the
PC.

The hardware and software configuration of the computer are optimized
for the operation of the TruLive3D Imager microscope. It is not
intended to be used as a common-purpose workstation. Therefore, do
not install any additional hardware or software unless instructed
otherwise by an authorized Luxendo employee. Also, refrain from regular
updates and patches for the WINDOWS operating system unless
instructed otherwise by an authorized Luxendo employee.
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Components TruLive3D Imager

The sample chamber’s lid is equipped with a safety interlock system to ensure
laser safety. This safety system must not be manipulated.

Interfaces not described in this manual are reserved for service and only
authorized Luxendo service personnel is permitted to use them. The following
components however may be attached and detached by the user or are accessible
to the user:

e sample holder

2A 2B
Filter Wheels below each camera
—— + 10 positions - ) s
* 30 ms switching time \;
‘ -~
. 1]
p—y " Illumination g
® [ ] ® N\
N §
SCMOS cameras —1 B J : ) !
Hamamatsu Orca Flash 4.0 V3 i|2 Ol | —— _ Sample | =) :
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Spectral |
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Figure 2: TruLive3D Imager: Components and Optical Concept

7A view from above, 1B front view

Sample chamber

The sample chamber has a water bath made of biologically inert PEEK. The
illumination and detection objectives are embedded in the water bath from the
side and below at a fixed position. A heated lid confines the sample chamber and
guarantees temperature and atmosphere control. Within the confined sample
chamber, you can find the sample holder device described below. The sample
carrier dips into the water bath, connected to translational stages via the fixed
mounting adapter. The customer must not disassemble the sample chamber nor
any of its parts.
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Sample holder for TruLive Dishes

The sample holder for TruLive Dishes connects the sample carrier with the
translation stages. The sample holder can hold three TruLive Dishes with six
compartments in total.

Figure 3: TruLive3D Sample holder

TrulLive3D Dishes

The TruLive3D Dishes are ready-to-use sample holders for the Luxendo
TruLive3D Imager light-sheet microscopes. The TruLive3D Dishes have been
sterilized and are shipped in sealed sleeves. To retain sterile conditions, open the
packaging sleeve only under a cell culture hood.

Similar to the classic sample holder, the FEP foil lining the holder serves the dual
function of a “curved coverglass” and a physical barrier between the immersion
medium and sample medium.

The new ready-to-use TruLive3D Dishes are fully compatible with the TruLive3D
Imager. The possibility to enable the parallel imaging of samples grown under
different media conditions.

The new ready-to-use TruLive3D Dishes are fully compatible with the TruLive3D
Imager. The possibility to enable the parallel imaging of samples grown under
different media conditions.

w - w ~

Figure 4: TruLive3D Sample holder with three Trulive Dishes
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Sample preparation:

1. Remove the dish from packaging and place it in the
specialized culture stand.

2. Carefully functionalize the TruLive3D Dish with cold
plasma (PiezoBrush) for 30 seconds per well. For optimal
ion transfer to the FEP foil, a metal working area of a
culture hood below the dish is essential. It functions as a
counter electrode.

3. Subsequently, apply your sample to the dish.

—

Figure 5: TruLive Dish

In order to clean/change the sample carrier, open the lid of the sample chamber.
Remove the sample holder and clean with 70% Ethanol the complete chamber and
let it dry out.

Correction collar

The medium embedding the sample can have a different refractive index than the
immersion water. This changes the detection objective’s effective working
distance, which can lead to a degradation of image quality. To compensate for
this effect the detection objective is equipped with a correction collar.

To control the correction collar, use the designated buttons in the subpanel
“Stages” of the user interface. While manipulating the correction collar, one can
see the change in image quality in the live images on the computer screen. Adjust
the correction collar accordingly.
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Cleaning, Maintenance and Service

The manufacturer cannot be held liable for damages caused by faulty operation,
negligence or non-authorized procedures, particularly for the removal or exchange
of components or use of improper equipment from other manufacturers. Any such
action voids the warranty and laser safety is not guaranteed anymore.

Maintenance by manufacturer
To ensure a smooth operation of the Luxendo TruLive3D Imager over a long
period, we recommend concluding a service contract with Luxendo GmbH.

Damaged devices or parts may only be repaired or replaced by the Luxendo
service team. Modifications of system components have to be performed by the
manufacturer or authorized and trained personnel.

We ask the customer to keep a safety distance during service and maintenance
and to wear laser protection glasses if necessary. If the Luxendo personnel should
give any further safety instructions, these are to be obliged accordingly and
immediately.

During service, the room is classified as a laser safety class 3B area.

Exchange of fuses and electric connections
Only use original parts when changing fuses or replacing power cords.

In case of a malfunction of the power supply the customer may change the built-
in fuses. The two fuses are located in the fuse holders right above the kettle plug
as shown in Figure 2.

Figure 2: Position of fuses

The built-in fuses are type T 5 A/H, 250V, 8 5 mm x 20 mm cartridge fuses.

To change the fuse, proceed as follows:
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e Unscrew protection cap (Figure 2, blue arrows)
o Pull out protection cap and replace the old fuse with a new one
¢ Reinsert and firmly screw in protection cap

The customer may not alter the wiring of the system. In case the power cord
detached, reconnect it to the AC network as described above.

Maintenance by the customer

The maintenance by the customer is limited to cleaning the housing, cleaning and
disinfection of the sample chamber, the illumination and detection optics in it, and
the sample carrier.

a) To clean the housing proceed as follows:

Shut down the microscope and unplug the power cord.

Make sure liquids do not enter the system.

Wipe the housing using a clean cloth wetted with water and a bit of
detergent. Dry off using a lint-free cloth.

For sterilization wipe the surfaces with a cloth wetted with 70% ethanol or
70% isopropanol.

b) To clean the sample chamber, proceed as follows:

Shut down the microscope and unplug the power cord.

Make sure liquids do not enter the system.

Remove the sample holder as described above.

Remove remaining water from the water bath using the 50 ml syringe
Wipe the chamber using a lint-free cloth wetted with distilled water
or 70% ethanol.

Pay special attention to avoid scratching the objective lenses during
the cleaning process.

c) To clean the objectives, proceed as follows:

16

Remove the sample holder as described above.

Clean the front lenses as commonly recommended using optics
detergents and lens cleaning tissue.

Do not wipe the front lens of the objective with dry lens cleaning
tissue to prevent scratching.
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System Startup

Data Hub

1) Before starting the microscope, take care that the objective lenses and the
sample chamber are clean and fill the chamber with sterile distilled water as
immersion medium.

2) Turn on Cameras

3) Turn on Microscope

4) Turn on Computer, DataHub will start automatically

5) Check the taskbar for the DataHub

6) Reset the Interlock (push button on the sample chamber lid)

7) Start the LuxBundle application

Lux Control Overview

Application Layout

1. Menu Tabs
— 2. Camera Swilches
3.  Experiment Switches

4. Interlock and Microscope Status
5. File Saving Location

7. Event Design Menu

¥ Prascmangsiation Mom.ie

PR —

8. Stack Design Menu

9. Channel Design Menu
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Data Review

Luxendo TruLive3D Imager-SPIM File Naming Conventions

Folder Hierarchy

After an acquisition is initiated, a new experiment folder is created and named
with the date and time the experiment was initiated; for example, an acquisition
on November 15, 2019 at O1:50:54 am becomes 2019-11-15_015054.

Ianage

Home Share View Picture Toals

£~ 3 e » ThisPC » Datal (D) » 2019

Mame
o Quick access

B Desktap +
& Downloads *

2019-11-15.015054
2019-11-15_020031
2018-11-15_151802
[ Documents 2019-11-15.151833
=] Pictures . 2018-11-15_153025

Within the main experiment folder, sub folders are created for every stack (ie.
stage position) and channel combination. Each folder will be named,
stack_(n)_channel_(n).

| & = Manage 2019-11-15_015054
Home Share View Ficture Tools
&« o i » ThisPC » Datal(D:) » 2019-11-12ND Demo 3 2019-11-14 Fly Embrye » 2079-11-15_015054 »
A
Marme Date Type
# Quick access
stack_0_channel 0 12472019 10:17 AM
[ Desktop <
stack_0_channel_1 12 T AM
Jﬂ' Dowilgads o stack 2 _channel 0 12/4/2019 10:21 AM ol
& -Docaments: 4 stack_2_channel_1 12/4/2019 10:23 AM File folder

The sub-folders created for tiled montage acquisitions will have the same stack
number and include the X and Y coordinates of each tile position. These sub-

folders contain files related to the images and meta files generated by the short
and long cameras.
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| & [ = | 2020-06-18 120448
Home Share View
« v » ThisPC » Datal (D:) » 07-13-2020 15U Demo Data » Sample3 » 2020-06-18_120448

s
Name Date modified Type
3 Quick access

stack_0-x00-y00_channel 0 File folder

[ Desktop ¢
stack_0-x00-y01_channel 0 File folder
* Dovnload:s d stack_0-x00-yD2_channel_0 File folder
5| Documents o stack_0-x01-y00_channel 0 File folder
[&] Pictures 4 stack_0-x01-y01_channel_0 File folder
2019-09-23_201830 stack_0-x01-y02_channel 0 File folder
2020-06-16 162518 stack_0-x02-y00_channel_0 File folder

Image Data
e Image data for each stack and channel combination is stored in the
Cam_Long_0O0000.h5 and Cam_Short_OOOOO.h5 files
o HS5 files are an open source format that can be opened in FIJI
e Time series will have multiple .h5 files and be named according to time
point (ie. Cam_Long_(*****).h5 where (****) is the timepoint

| [ = | stack_0_channel 0

Home Share View

€« i » ThisPC » Datal (D) » 2019-11-12ND Demo » 2019-11-14 Fly Embryo » 2019-11-15_151833 »
-~
Mame Date modified Type
# Quick access o
C Left JSOM File
2= Desktop . e !
Cam_Left_00000h5 H5 File
"_' Wi ] Cam_Left_D0001.h5 H5 File
=| Decuments o | Cam_Left 00002 hS H5 File
=] Pictures #  [7] Cam_Left_AlLhS H3 File
2020-06-16_162518 LT Cam_Right JSON File
2020-06-18 120448 _ Cam_Right_00000.h5 H5 File
Brian _] Cam_Right_00001,h5 H5 File
[T Cam_Right_00002.h5 145 File
Lung TIFFs - g :
| Cam_Right_AlLh5 H5 File

Meta Data

e The Cam_Long.JSON and Cam_Short.JSON files contain the metadata
for each acquisition and can be opened in Notepad to view the microscope
setting each for the experiment
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File Edit Format View Help

{"MetaData":

{"Microscopelnfo":{"scopetype": "MuVi-SPIM", "serialnumber”:"", "softwareversion":"1.11.8","timestamp":"2020-86-18 12:84:48"},"objectives":[{"roles":

["detection"],"position™:"right", "pairedTubelens":@,"properties”:{"manufacturer": "0lympus”, "model” :"XLUMPLFLN

20XW", "magnification":28,"na":1,"wd_mm":2,"immersion": "water","focallength":9}},{"roles":

["detection”],"position”:"left”, "pairedTubelens”:8, "properties”:{ "manufacturer”:"0lympus”, "model”:"XLUMPLFLN

20XW", "magnification”:20, na":1, " wd_mm":2,"immersion”: "water”,"focallength”:9}},{ "roles™:

["illumination™], "position”:"front”, "pairedTubelens”:20@, "properties”:{"manufacturer”:"Nikon","model™:"CFI Plan Fluor 18x

W, "magnification™:1@, "na":0.2999999999999999889, "wd_mm":3.5, "immersion”: "water”, "focallength™”:20}},{"roles":

["illumination"], "position":"back”, "pairedTubelens":20@, "properties”:{"manufacturer”: "Nikon","model”:"CFI Plan Fluor 10x

W", "magnification":1@, "na":®.2999999999999999889, "wd_mm":3.5, "immersion": "water"”, "focallength™:28}}],

"filterwheels":[{"Name":"fu_left","Filter":"BP497-554"},{"Name":"fu_right","Filter":"BP497-554"}],

"fpga":{"Laser":[{"Wavelength nm":485,"Intensity":8,"0N?":false, "Manufacturer":"Coherent”,"Model":"0Obis LX","MaxPower mW":18},{"Wavelength

nm":488, "Intensity":15,"0N?":true, "Manufacturer": "Coherent”,"Model":"Obis LX","MaxPower mW":20},{"Wavelength

nm":515, "Intensity”:@,"0N?": false, "Manufacturer " Obis LX","MaxPower ml":30},{ Wavelength

nm":561, " Intensity™:8.5,"0N?":false, "Manufacturer” "Obis LX","MaxPower mW":48},{"Wavelength

nm":594, "Intensity”:@,"0ON?":false, "Manufacturer” Obis LX","MaxPower ml":50},{ Wavelength

nm"”:642, "Intensity”:@,"0N?":false, "Manufacture "Coherent”, "Model”: "Obis LX","MaxPower ml":60},{ "Wavelength

nm":180, "Intensity":@,"0ON?":false, "Manufacture "Coherent”, "Model”:"Obis LX","MaxPower mi":70}],"Timings":{"Delay after ms":11,"Exposure ms":58, "Delay
|before ms":@,"Ablation ms":0},"Scanners”:[{"Name":" N "Amplitude":2.4772189862671660707, "0ffset": -0.087191011235355086930829, "# of Scans":1},
fi{"Name": "Scan_Front", "Amplitude”:2.4772109862671660787,"0ffset"”:-0.071910112359550693029, "# of Scans":1}]},
i "magchangers™:[{"Name": "mc_left","Filter":"15@"},{"Name": i
"lightsheetalignment’ "1, {"Nam
“beamexpander”: [{"Name": .B8micro;m”}],
"Stack”:{"elements”:[{"name":"x", target”:"x", "start":2769,"end":2769, "instack”:false, "canTile” :true},{ "name”:"y", "target”:"y", "start”:-571,"end": -
571, "instack”:false,"canTile":true},{"name":"z", "target":"z","start":-667,"end":-9, "instack":true, "canTile": false},

"name":"r","target":"r", "start":29,"end":29, "instack" : false,"canTile":false}],"n":659,"reps":1, "stageSet":"live"},"Triggers":[{"start delay in
secs":@, "type":"StartIntervalRepeats”,"interval in secs":8,"repeats”:1,"tag":"Trigger 808","loop index":@,"text":""}]},"CameraData”:
{"Manufacturer"”: "Hamamatsu", "Model": "(13448-28C", "Serialllumber"”:"382114" , "Hame" : "left","SensorSize": {"width":2848, "height":2048},"PixelSize":6.5,"ROL":
{"width":2048,"height":2048,"left":0,"top":0}, "SensorMode":12, "ConfocalSettings":
{"S1itSize":35,"LineExposure":8.75406476817894552, "LineInterval”:0.0821544787662255587, "Direction":1, "TriggerDelay":1.914845739893144, "ScanAmp":2.47721098
62671661, "Scan0ff":-0.071918112359558693, "Exposure ms”:58, "Turn”:0.100060600060000001}, "k® (pixels)”:1022, k1l (pixels/scanner units)”:-
445,"Calibrated?”:true}}

"}, {"MName”: 72", "Filter”

1,

Viewing TrulLive3D Imager-SPIM Data in FlJI

Downloading and Configuring FlJI

1. Download the latest 64-bit version of FIJI from https://fiji.sc/
2. Open FIJI = select Edit = Options > Memory and Threads
3. Set the Maximum Memory to match to the amount of RAM installed on the
computer
a. This setting will limit the size of the data sets that can be directly
loaded in FIJI
b. Maximum Memory can exceed the amount of RAM if Virtual Memory is
enabled in Windows

1 Memony {64-bit) x

Maximum memaory; MB

Parallef threads: !32

[~ Keep multiple undo buffers
W Run garbage collector on status bar click

OK ' Cancell Help|

4. Select Help > Update > Manage Update Sites > check boxes for EMBL-
CBA and HDFS5 > Close > Apply Changes
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|-£] Manage update sites *
A Mame URL Hiost Directory on Hos
[_||Diameter. hitps:/isites.image].netCiameterd/ -
[_||DiversePaths.J hitps:/isites.imagej.net’Yuhimann/
[v] EMBL-CBA hitps:/isites.imagej.netEMBL-CBA/
[_||EpiGraph hitps:i/sites.imagej.net’Pedgomaalt/
[_]|EM Tool hitps:iisites.imagej.net/iIMBalEMcel
[_||EZFig hitps:/isites.imagej.net/EZF/
[ ||FAST https:/isites.image].netFAST/ 3
|_||FFMPEG hitps:/ifiji.sc/~schindelinffmpeg-plugins! 3
L1 |Fibrild hitps:/isites.imagej.net/FibrilJ!
[_||FilamentDetector hitps:/isites.imagej.netFilamentDetector/
[_]|Filopodyan hitps:iisites.imagej.net/Rb7777/
[_]|FiloQuant hitps://sites.imagej.net/FiloQuant/
[_||FPBicimage hitps://sites.imagej.netFpbicimage/
[_||FracLac Suite https:/sites.imagej.netiAkarperien/
[_||Funimage. hitps:/isites.imagej.netFunimageJ/
[_||Fuzzy logic and artificial n...|hitps://sites.imagej.net'Astartes 91/
[]|Fuzzy Set hitps:/isites.imagej.net’Rerger/
[]|cDsc hitps:/iisites.imagej.net!'GDSC/
[ ]|GDSC-SMLM hitps:iisites.imagej.net/GDSC-SMLIW/
[ ]|GDSC-SMLM2 hitps:/isites.imagej.net/GDSC-SMLM2!
[ |{Hadim hitps:iisites.imagej.net’Hadim/
[]IHDFs hitps:lisites imagej.netRonneber!
|:||HistoJ hitps:/isites.imagej.net’Fathomation/ =
[Olhnhihginl ah hitne-llcitas imanai natlnhthainl ah B
Addmysite || Addupdatesite || Remove || upaateurts |[ ciose |

Opening Single Cam_(Long or Short) 00000.h5 Files

5. For single H5 files, Select File > Import > HDF5 > select
Cam_Long_O0O000.h5 or Cam_Short_OOOO.h5

6. Repeat this process to open additional data from other stacks, channels or
camera angles

|&] Open HOFS... ~
Lok in: | | | stack_000y00_channel_0 - e B ckE-
Py
* Mame Date modified Type Size
) IT Cam _Left £/18/2020 1:05 PM JSON File 1KB
Quick access e _
[] Cam_Left_0000D.AS 7/15/2020 11:08 AM HS5 File 5,398,537 KB
] [] Cam _Left_AILhS 6/18/2020 1:05 PM HS File 7KB
Desktop IT Cam _Right 6/18/2020 1:05 PM JSON File 4KB
= [] Cam_Right_D0000.h5 6/18/2020 1:06 PM HS File 5,308,537 KB
. ﬁ Cam Riaht AllLhS 6182020 1:05 PA H5 File TKR

o Note: file sizes will be limited to the memory allocation configured in the
FlJI Settings menu. Any files opened with this method will be stored in
the computer's RAM.
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Streaming Time Series with the Big Data Processor

7. Stream large data sets, such as time series with the Big Data Processor in
FIJI to bypass the memory limit of the computer and take advantage of the
H5 file structure

a. Select Plugins > BigDataTools > BigDataProcessor > select folder of

interest
b. Steaming data with the BigDataProcessor does not load the entire file
to RAM
| £| Select Directory X
Look in: [ 2(‘]2&1—07—10_.12]221 Fused Time Series e £ B~
output_2020-07-14_01_30_18_892
stack_5_channel 0
Recentlioms | AR
4
Desktop
AL
==
Documents
L2
This PC
@ Falder name: :'_02007710_‘120221 Fused Time Series\stack_5_channel_1
Netwark

Files of type: | All Files £ | cancel

c. Input camera specific information into the Only load files
matching: field, ie. Cam_Long_0O.*h5
i. The file name information will be found in the data folder

| & = | stack_5_channel_

Home Share Wiew
2 1 b cut
=2
=

W Copy path

E{. Open = ESElEl‘t all

[Fip2 o

1] New item =
1] A
Edit Select none

4] Easy access -

% B % =

Pinto Quick Copy Paste . Move Copy Delete Rename Mew Properties
access |7] Paste shorteut to- tow - folder - & History E,Dlnverl selection
Cliphoard Organize New Open Select
« v + ThisPC » Datal (D) » Luxendo » 2020-06-16 15U Demo » Arabidopsis » 2020-07-10_120221 Fused Time Series » stack_5_channel_1
~
Mame Date modified Type Size
7 Quick access i
u Cam_Left.json ISOM File 4KB
¥ Downloads -
- [7] Cam_Left_00000.h5 HS File 1,441,801 KB
= + =
= Pictures [7] Cam_Left_00001.h5 H5 File 1,441,301 KB
stack_0_channel 0 # [ Cam_Left00002.h5 H3 File 1,441,801 KB
005 Arabidapsis [ cam_Left_00003.05 H5 File 1,441,801 KB
Arabidopsis ] Cam_Left_00004.05 H3 File 1,441,801 KB
stack 1 channel 0 ] Cam_Left 0000505 H3 File 1,441,801 KB
= 5 E 14 80
SEick Y charriel:0 g Cam_Left 00008.h5 H5 File 1,441,801 KB
1 Cam 1eft 00ONT hS HS File 1441 801 KR

ii. Remove any numerical characters at the end of the file name
and replace with “O.*h5”

1.

For example, Cam_Long_O0OOOO.h5 would be inputted

in the Only load files matching: field as

Cam_Long_0O.*h5

d. Select HAf5 data set name: Data from the drop-down menu
e. Click Open Virtual
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= O X

&

Motion Correction | Saving I Misc |

Loading Channel Shift Correction r Cropping
Image Data Folder $12020-07-10_120221 Fused Time Series\stack_5_channel_1\
File naming scheme: None -
Only load files matching: [Cam_Left_0.*.h5 b
Hdf5 data set name: Data -
| Open Virtual |

a. To open other camera angles, repeat process starting at Step 3a by

inputting Cam_Right_O.*h5 into the Only load files matching: field of
the Big Data Processor window

To open other channels or stage positions, repeat process and select
appropriate folder in Image Data Folder window of Step 3a

| £ Select a Directory *
Lookin: | 2020-06-13_120448 | i
= stack_0-x00-y00_channel_0 stack_0-x03-y01_channel 0
-\;r -:‘] el SUSIPIRNN G ELNERE | stack 0-x05-y02_channel 0
Rece!-nt ihems stack_0-x00-y02_channel 0 stack_0-x06-y00_channel 0
stack 0-x01-y00_channel 0 stack 0-x06-y01_channel 0
stack_0-x01-y01_channel_0 stack_0-x06-y02_channel 0
- stack_0-x01-y02_channel 0
Desktop stack_0-x02-y00_channel 0
stack_0-x02-y01_channel 0
Tzt stack_0-x02-y02_channel 0
Eﬂ stack 0-x03-y00_channel 0
Documents stack_0-x03-y01_channel 0
stack_0-x03-y02_channel 0
h stack_0-x04-y00_channel_0
o stack_0-x04-y01_channel 0
This PC stack_0-x04-y02_channel_0
stack_0-x05-y00_channel 0
@ Folder name:  |ample 542020-06-18_120448'stack_0-x00-y01_channel 0|
Netwark

Files of type: 'Au Fh

I
et
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Opening Data Collected in Repetition Mode

8. For data acquired in Repetition mode, open data in FIJI using File > Import
> HDF5 file > select Cam file of interest > Open > highlight data set path
"Data" > click Load

[ - o X
Select data sets

data setpath  size type element size [um]
Data 1000 1024 1024 \int1s 0.0 0,195 0.195
JThumb 1000=512=512 uint16 0.0:=0,39=0.39
[
load as ...

(@) individual stacks

() individual hyperstacks (custom layout)
-data set layout: |2y

Combine to ... -.

() hyperstack {multichannel)

() hyperstack (time series)

() hyperstack {multichannel time series)

- Mumber of channels: 1

Load Can.cél

a. If two channels were acquired, repeat this process to open the second
Cam view
i. For two color samples imaged using dual channel simultaneous
capture, one data set may need to be flipped (depends on the
model TruLive3D Imager-SPIM used for acquisition)
1. Select Image > Transform > Flip horizontally
ii. The two channels can be overlaid by selecting, Image > Color >
Merge Channels

[ Merge Channels >

C1 (red). |D:1Luxendo1.2020—06—15 1SU Demo\Sample 2 GFP Blood RFP Hearf\2020-06-18_153057\stack_0_channel_0\Cam_Right_00000.h5: /Data _v__]

(= (I CDV D\ uxendo'2020-06-16 1SU DemotSample 2 GFP Blood RFP Heart\2020-06-18_153057\stack_0_channel_0\Cam_Left_00000.h5: /[Data

C3 (blue): [*None*

C4 (gray): I*None*

=
=
C5(cyan) [*None* |
=
=

CB (magenta); I*None*

CT (yellow): |*N0ne*

¥ Create composite
¥ Keep source images

[~ lgnore source LUTs

OK | Cancell

a. During conventional capture time points are saved as distinct files, this
takes a lot of computer overhead and makes the acquisition slower.
When using Repetition mode the files are saved as one file - this
format is typically reserved for Z. To correct this, select Image >
24
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Properties > switch values automatically generated in Slices (z) to
Frames (t)

a. In the below example, Slices (z): 1000 becomes Slices (z): 1, and

Frames (t): 1 becomes Frames (t): 1000

[ Composite X [ Composite x

Channels (c): |2 Channels (c): |2
Slices (z): Slices (z): |‘1
Frames (t): |1 Frames (t; gl

Mote: c*z*t must equal 2000 Note: c*z*t must equal 2000

Unit of length:  |micrometer it of length: |micrometer

Pixel width: [0.1950000 &l width: |0.1950000

Pixel height: IU.1950000 Pixel height Ig_1g5gggg
Voxel depth: IU-UUUUUUU Woxel depth: Io.nnunnnu

Frame interval: IU sec Frame interval: IUsec
Qrigin (pixels): IU.U Origin (pixels): IU.U

™ Global ™ Global

OK | Cancell oK | Cancell

b. The Frame interval can be determined from the JSON file by adding

the "Delay after ms" and "Exposure ms" values

[ D\Luxendo\2020-06-16 15U Demo\Sample 2 GFP Blood RFP Heart\2020-06-18_153057\stack_0_channel_0\Cam_Left,json - Notepad-++ - O X
File Edit Search View Encoding language Settings Tools Macro Run Plugins Window ? X
O B - 7 ’ == 3 3 :
JHHERGal{bRipe|ns 2% | BE|S1IEEERe® | ®
B cam_Lsftjmon ;.3! H cam_Leftison a] B Cam Leftison &1 [ Cam_Leftjson B3 |
31 {"MetaData":
2 [E{"MicroscopeInfo":{"scopetype"”:"MuVi-SPIM", "serialnumber®:"", "softwareversion®: 1.0","timestamp™: "2020-06-18 15:31:08"},"objectives":[{"roles"”
i ["detection”],"position":"right", "pairedTubelens™:(, "properties™: {("manufacturer Olympus™, "model™: "XLUMPLFLN 20XW","magnification":20,"na":.,
"wd_mm":2,"iomersion":"watez","focallength":9}}, {"zoles"; ["detection”], "position": "left", "paizedTubelens”: 0, "propestics": {"manufactuzez”:
"Olympus", "model” : "XLUMPLFLN 20XW", "magnification":20,"na":l,"wd mm":2,"immersion” :"water","focallength”:9}},{"roles": ["illumination”],"position"
:"front","pairedTubeLens®:200,"properties™: {"manufacturer™: "Nikon", "model™:"CFI Plan Fluor 10x W","magnification®:.0,"na": 9999999999939389,
"wd mm":3.5,"immersion”:"water™, "focalLength®:20}}, {"roles": ["illumination"],"position": "back", "pairedTubeLens": 200, "properties”: {"manufacturer”:
"Nikon", "model":"CFL Plan Fluor 10x W","magnification":l0,"na":0.2 225269, "wd_mm": 3.5, "inmersion”: "water", "focallength": 20311,
3 "filterwheels”: [{"Name™:"fw_left","Filter":"BP497-554"), ("Name":"fy_right", "Filter":"LE607"}],
1 "fpga":{"Laser”: [{"Wavelength nm":405,"Intensity":(,"ON?":falae, "Manufacturer®: "Coherent®,"Model®:"Cbis LX", "MaxPower mW":.0},{"Wavelength nm":

it

,"Intensity":13,"ON2":true, "Manufacturez”:"Coherent", "Model":"Obis 1X","MaxPower mW":20},{"Wavelength nm" ,"ON2":false,
Manufacturer”: "Coherent","Model”:"Obis LX","MaxPower mW":30},{"Wavelength nm":5¢l,"Intensity”:13,"0N?":true, "Manufacturer” :"Coherent”, "Model":
"Obis LX","MaxPower mW":40},{"Wavelength nm":534, "Intensity”:0,"ON?":false, "Manufacturer”:"Coherent™,"Model":"Obis LX", "MaxPower mW":50}), {
"Wavelength nm":542,"Intensity":0,"ON2":false, "Manufacturer” : "Goherent”, "Model™: "0bis IX","MaxPower mW":€0},{"Wavelength nm": 100, "Intensity™:0,
"ON2":false, "Manufacturer”: "Coherent”, "Model”:"Obis LX","MaxPower mW":70}],"Timings”: {(¥Dolay aftes mst
"Ablation ms":0},"Scanners”: [{"Name":"Scan Back","Amplitude”:(.c 7E1,"OFEset™:~0.02752
"Scan Front", "Amplitude®:0.& & 229839781, 70T raec” 7 g "4 of Scans®:1}]},

ight","Filter":"300"}1,
"lightsheetalignment”: [{"Name":"Y1","Filtez":""},{"Name":"Z1", "Filter":""}, {"Name":"¥2","Filter":""},{ "Name":"Z2","Filter":""}],
"beamexpander": [{"Name": "beamexp”, "Filter":"2.5&micro;m"}],

"STack™: {"elements”: [{"name":"x","target™:"x", "start”:3673,"end": 3673, "instack":false, "canTile":true), {"name": "y", "target”: "y", "Start"i-37,"end"
:-37,"instack":false,"canTile":true}, {"name":"2", "target™:"z", "start": -, "end": %, "instack":true, "canTile":false}, {"name":"r","target™:"z",
"start”:134,"end":134,"instack":false,"canTile":false}], "n":L, "zeps O, "stageSet":"live"},"Triggers": [{"start delay in secs":l0,"type":
"StartIntervalRepeats”,"interval in secs™:0,"repeats™:l,"tag”:"Trigger 000","1oop index":0,"text™:"")]},"CameraData”:

("Manufacturer": "Hamamatsu", "Model™: "C13420-20C", "Seriallumber™: "302114", "Name": "1eft", "SensorSize™: ("width":2043 , "height™:
"ROI": {"width":Ll "height":1024,"lefc":512, "cop™: 512}, "Sensoriode "ConfocalSettings": ("S1itSize" "LineExposure":
"LineInterval":0. ,"Direction":!,"TriggerDelay"” ,"ScanAmp":0.£3595 , "ScanOf£"
 "Exposure ms":1 001}, "k0 (pixels)™:103S (pixels/scanner units)":— 2
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|5 Composite *

Channels (c): l2
Slices (z): |1000
Frames (1) I‘l

Mote: ¢*z*t must equal 2000

Unit of length:  |micrometer

Pixel width: 0.1950000

Pixel height: |0.1950000
oxel depth: IU.UUUUUUU

Frame interval:

[=]

Origin (pixels). |0,

[~ Global

oK | Cancel

H
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Opening Data Processed with the Luxendo Image Processing Pipeline

9. For raw data fused or stitched using the Luxendo Image Processing Pipeline,
an "Output" subfolder will be present in the experiment's main folder.
Depending on how the fusion was performed, this folder may contain
compressed versions of the raw data and the fused data.

| £ Select Directory hd

Look in: 2020-07-10_120221 Fused Time Series e ek ER-

B output 2020-07-14 0130 18 80
=D stack_5_channel 0

stack 5 _channel_1

[& Folder name: 21 Fused Time Series\putput_2020-07-14 01_30_18 892
MNetwork Files of type: | All Files 7 Cancel
a. These data can be opened within FIJl using File > Import > HDF5
(Step 2) or with the BigDataProcessor plugin
i. To use the BigDataProcessor plugin, follow the directions
outlined in Step 3 with the following data-type specific changes:
1. The Open load files matching: field must contain the H5
file name without the numerical characters + O*.h5
a. For example "out_stackO-xOO-
yOO_chanO_camFused_tpOOOOO.h5" becomes
"out_stackO-xO0-yOO_chanO_camFused_tp).*h5
2. Select Data111 from the HAf5 data set name: drop-down
menu
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Loading  channel Shift Correction  Cropping  Motion Correction  Saving  Misc

Image Data Folder | 120221 Fused Time Seriesioutput_2020-07-14_01_30_18 8924

File naming scheme: |None w

Only load files matching:  |out_stackS_chan0_camFused_tp0.*.h5 w

Hdf5 data set name: \Data11l w
Open Virtual

10.To use Big Data Viewer plugin, select Plugins > BigDataViewer > Open
XML/HDF5 > select "_master_bdv" XML file of interest > Open

|£] Open X
Look in: [ | | output_2020-07-14_02_13_08_548 -]« oF B
* MNarme - Date Type Sez. A
elastix_2020-07-14 02 13 08 548 7/13/2020 10:48 PM File folder
Quick access 2
|_12020-06-16_162518_master_bdv.h3 7/13/2020 11:49 PM H5 File
l | ] 2020-06-16_162518_master_hdv 7/13/2020 11:49 PM XML Document
Desktop & 2020-06-16_162518_master_imaris 7/13/2020 11:49 PM Imaris Image File
- T config from_gui_2020-07-14 02_13_08 548 7/13/2020 10:48 PM JSON File
[ =} J out_stack0-x00-y00_chan0_camFused_tp00000.h3 7/13/2020 11:07 PM H3 File 30
Libraries || out_stack(-x01-y00_chanD_camFused_tp00000.h5 7/13/2020 11:18 PM H5 File 3,2
a _] out_stack0-x02-y00_chan0_camFused_tp00000.h3 771372020 11:26 PM H3 File 34
= || out_stack(-x03-y00_chan{_camFused_tp00000.h5S 7/13/2020 11:39 PM H3 File 3.7
iR | ] out_stack-x04-y00_chan0_camFused tp00000.AS  7/13/2020 11:49 PM H5 File 42
@ 5] PIPELINE _2020-07-14.02_13_08_548 7/13/2020 11:49 PM Text Document
Net;lork M_‘tpD_chD_check_paral_fus_vO_middIE_z_pIanE T/13/2020 11:06 PM PMG File
|&] tp0_chi_check_paral_fus_v1_middle_z_plane 7/13/2020 11:17 PM PMG File
iEl tp0_chl_check_paral_fus_v2_middle_z_plane 771372020 11:28 PM PMG File
8] tp0_ch0_check_paral_fus_v3_middle_z_plane 7/13/2020 11:38 PM PMG File
8] tp0_chi_check_paral_fus_v4_middle_z_plane 7/13/2020 11:49 PM PG File
[&] tp0_chi_check_paral_regis_v_max_proj_x 7/13/2020 11:05 PM PNG File
8] tp0_chb_check_paral_regis_vil_max_praj_y 7/13/2020 11:05 PM PMG File
8] tp0_ch_check_paral_regis_w_max_proj_z 7/13/2020 11:05 PM PNG File
|&] tp0_chb_check_paral_regis_v_middle_x_plane 7/13/2020 11:05 PM PNG File
E| tp0_chl_check_paral_regis_v0_middle_y_plane 7/13/2020 11:05 PM PMG File
‘E| tpl_chl_check_paral_regis_v0_middle_z_plane 771372020 11:05 PM PNG File
E‘] tp0_ch0_check_paral_regis_v1_max_proj_x 7/13/2020 11:16 PM PMG File
ﬂ tp0_chl_check_paral_regis_v1_max_proj y 771372020 11:16 PM PMG File
|ﬂ tp0_ch0_check_paral_regis_v1_max_proj z 7/13/2020 11:16 PM PMG File
|w] tp0_ch0_check_paral_regis_v1_middle x_plane 771372020 11:16 PM PMG File
&tpﬁichﬂicheckﬁparal;agisﬁvLmidd\e;,rip\ane 7/13/2020 11:16 PM PMG File
|ﬂtpDﬁchDﬁcheckﬁparal;agisﬁvLmidd\eﬁzﬁplane 7/13/2020 11:16 PM PMG File
|&l +n0) chfl check naral reais v? max oroi 71372020 11:27 PM PMG File A2
< >
Object name: |202006-16_162518 master bay] ] Open

Objects of type: ~ [All Files (".") B Cancel

Opening TrulLive3D Imager-SPIM Imaging Data in Arivis Vision4D and Imaris

Once the imaging data has been appropriately fused/stitched in the Luxendo
Image Processing Pipeline, the channels and time points will open in a single
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window in Arivis Vision 4D or Imaris (depending on the features of the software
package being used).
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The "_master_bdv" XML file can also be dragged and dropped into Arivis
Vision4D for rendering and analysis

The "_master_imaris" Imaris Image file can be double clicked to open in Imaris
or Imaris Viewer
1. The free Imaris Viewer for Mac and PC can be download from:
https://imaris.oxinst.com/imaris-viewer
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